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These discussions relate to the Sep-
tember 1988 JAOA CME quiz.

R N T S B R e
CME quiz discussion

1. (c). Thereis no consensus about
the optimal dose, frequency of admini-
stration, or the method of regulating

heparin.
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2. (e). The various fluctuations in
half-life does not cause difficulty in
deciding on a standard dosage sched-
ule of heparin.

3. (c). Secundum-type defects of
the atrial septum have been associ-
ated with mitral valve prolapse
(MVP). MVP has a female domi-
nance.

4. (¢). In diagnosing MVP, pa-
tients with systolic click and mid-to-
late systolic murmur must be exam-
ined for developmental anomalies. Pa-
tients with scoliosis, straight back,
thoracic lordosis, or pectus excava-
tum should undergo echocardiogra-
phy.

5. (b). Although many persons
with arteriovenous fistulas remain
asymptomatic, ischemic symptoms
distal to the fistula are common and
referable to the organ involved. Sys-
temic symptoms include high-output
cardiovascular failure and pulmo-
nary hypertension.

6. (b). The therapeutic approach
for traumatic arteriovenous fistula
is arterial surgical reconstruction,
either via bypass or arteriorrhaphy.

7. (e). Acute eosinophilic pneumo-
nia has been associated with the oral
administration of penicillin, ampicil-
lin, tetracycline, and nitrofurantoin.

8. (b). Flushing the parts of a tri-
ple lumen catheter daily does not in-
sure that it is working and in proper
position. It is necessary to aspirate
the ports daily to determine their po-
sition within the central venous sys-
tem.

9. (¢). Delayed hydromediasti-
num after central venous catheteri-
zation is the result of phlebitis and
necrosis of the vessel wall infusion.
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Who's taking MEVACOR ?

(LOVASTATIN [MSD)

Patient J.D.

—Male, age 42,
asymptomatic for
cardiac disease

—Father and paternal
uncle died of premature
coronary heart disease

—After 7 weeks on
MEVACOR, total
cholesterol is 223 mg/dL
(dosage: 20 mg b.i.d.)

—Elevated total cholesterol
of 305 mg/dL after
adequate trial of a
cholesterol-lowering diet

Results with MEVACOR
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MEVACOR is indicated as an adjunct to diet for the reduction of
elevated total and LDL cholesterol levels in patients with primary
hypercholesterolemia (Types lla and IIb) when response to
nonpharmacologic measures has been inadequate. catbialic
MEVACOR is contraindicated in patients who are hypersensitive to any component of the at 20 m;} bid
medication; in patients with active liver disease or unexplained persistent transaminase

elevations; in pregnant or lactating patients; and in women of childbearing age, except

when such patients are highly unlikely to conceive

It is recommended that liver function tests be performed before treatment begins, every
4 to 6 weeks during the first 15 months of therapy, and periodically thereafter in all patients.

The effect of lovastatin-induced changes in serum lipoprotein levels, including reduction of
serum cholesterol, on cardiovascular morbidity or mortality has not been established

For more details on warnings, precautions, and adverse reactions, including cautionary
information regarc.ng liver dysfunction, myopathy, and slit-lamp monitoring, please see
Prescribing Information

For a Brief Summary of Prescribing Information, please see the following page.

Copynght © 1988 by Merck & Co ., Inc

WEEKS

TABLETS, 20mg

Not everyone will respond as did the patient

in this hypaothelical case hislory; however, the
mean reduction in total cholesterol in clinical
al 20 mg once a day and 27%




MEVACOR

(LOVASTATIN | MSD)

CONTRAINDICATIONS

Hypersensitivity to any component of this medication.

Active liver disease or unexplained persistent elevations of serum
transaminases.

Pregnancy and lactation.

Atherosclerosis is a chronic process and the discontinuation of lipid-
lowering drugs during pregnancy should have little impact on the outcome
of long-term therapy of primary hypercholesterolemia. Moreover, choles-
terol and other products of the cholesterol biosynthesis pathway are
essential components for fetal development, including Synthesis of
steroids and cell membranes. Because of the ability of inhibitors of HMG-
CoA reductase such as MEVACOR® (Lovastatin, MSD) to decrease the
synthesis of cholesterol and possibly other products of the cholesterol
biosynthesis pathway, MEVACOR may cause fetal harm when ar.fmln

atthe final ation, so that the p e did not increase. There was
no clinically significant change in visual acuity in the patients who had new
opacities reported, nor was any patient, including those with opacities
noled at baseline, discontinued from therapy because of a decrease in
wisual acuity, Nevertheless, until further expenence is obtained, it is recom-
mended that patients placed on lovastatin therapy be examined with a shit
lamp before or shortly after initiation of treatment and annually thereafter.
Homozygous Familial Hypercholesterolemia

MEVACOR® (Lovastatin, MSD) is less effective in patients with the rare
homozygous familial hypercholesterolemia, possibly because these pa-
tients have no functional LOL receptors. MEVACOR appears to be more
likely to raise serum transaminases (see ADVERSE REACTIONS) in these
homozygous patients.

Drug Interactions

Immunosuppressive Drugs, Gemfibroal, Niacin (Nicotinic Acid): See
WARNINGS, Skefetal Muscie.

Coumarin Anticoagulants. In a clinical tnal in warfanin-treated patients
designed specifically to observe a potential effect of lovastatin on the pro-
thrombintime, lovastatinin dosages upto40mgb.i d. did nol produce any
consistent alteration of the anticoagulantaction of warfarin. However. since
the drug was marketed, clinically evident bleeding and/or increased pro-
thrombin nmn have been reported in a few patients taking coumarin
anti ntly with lovastatin. The causal relationship to

istered 10 a pregnant woman. Therefore, lovastatin is cont

during pregnancy. Lovastatin should be administered to women of child-
bearing age only when such patients are highly unlikely to conceive. If the
patient becomes pregnant while taking this drug, lovastatin should be
discontinued and the patient should be apprised of the potential hazard to

the fetus.
WARNINGS
Liver Dysfunction

Marked persistent increases (1o more than 3 limes the upper limil of
normal) in serum transaminases occurred in 1.9% of adult patients who
received lovastatin for al least one year (see ADVERSE REACTIONS).
When the drug was interrupted or discontinued in these patients, the
transaminase levels usually fell slowly to pretreatment levels. The
increases usually appeared 3 to 12 months after the start of therapy with
lovastatin and were not associated with jaundice or other clinical signs or
symptoms. There was no evidence of hypersensitivity. A liver biopsy was
done in one of these patients and showed areas of focal hepatitis. In this
patient, transaminase levels returned b | following d
of therapy. Some of these patients had abnormal liver function tests prior
to lovastatin therapy and/or consumed substantial quantities of alcohol.

It is recommended that liver function tests be performed belore
treatment begins, every 4 lo 6 weeks during the first 15 months of
therapy with lovastatin, and periodically thereaier in all patients.
Special attention should be paid to patients who develop elevated serum
transaminase levels, and in these patients, measurements should be
repeated promptly and then perlormed more frequently. If the fransami-
nase levels show evidence of progression, particularly if they rise io 3
times the upper limit of normal and are persistent, the drug should be
discontinued. Liver biopsy should be considered if elevations are persis-
tent beyond the discontinuation of the drug.

The drug should be used with caution in patients who consume sub-
stantial quantities of alcohol and/or nm  past mswry of liver disease
Active liver disease or are con-
traindications to the use of Invastaun

As with other lipid-lowering agents, moderate (less than 3 times the
upper limit of normal) elevations of serum transaminases have been
reported following therapy with MEVACOR (see ADVERSE REACTIONS).
These changes appeared soon after initiation of therapy with MEVACOR,
were often transient, were not accompanied by any symptoms, and
interruption of treatment was not required.

Skefetal Muscle
Myalgia has been associated with lovastatin therapy. Transient, mildly

lovastatin is unchear. Nevertheless, it is recommended that in patients
faking anticoagulants, prothrombin time be determined before starting
hwaslalm and Irequently enough during early therapy to insure thal no

ntal of p in time oceurs. Unr.easlamepm!nmm—
bin time has been documented, p times can b d at the
ntervals usually recommended !urpatienlsunuuumarin anticoagulants. If
the dose of lovastatin is changed. the same procedure should be repeated.
Lovastatintherapy has not been associated with bleeding or with changesin
prothrombin time in patients not taking anticoagulants

Antipyring: Antipyrine is a model for drugs metabolized by the micro-
somal hepatic enzyme system (cylochrome P450 system). Because
lovastatin had no effect on the pharmacokinetics of antipyrine, interac-
tions with other drugs metabolized via this mechanism are not expected.

Propranofol: In normal volunteers, there was no clinically significant
pharmacoki or pharmacod interaction with concomitant ad-
ministration of single doses of lovastatin and propranolol

Digoxin: In patients with hypercholesterolemia, concomitant admin-
istration of lovastatin and digoxin resulted in no effect on digoxin plasma
concentrations.

Other Concomitant Therapy: Although specific interaction studies were
not performed. in clinical studies. lovastatin was used concomitantly with
beta blockers, calcium channel blockers, diuretics, and nonsteroidal anti-
inflammatory drugs (NSAIDs) without evidence of clinically significant
adverse interactions.

Drugitaboratory Test Interactions

Lovastatin may elevate creatine phosphokinase and transaminase lev-
els (see ADVERSE REACTIONS). This should be considered in the ditfer-
ential diagnosis of chest pain in a patient on therapy with lovastatin.
Carcinogenesis, Mutagenesis, Impairment of Fertility

In a 21-month carcinogenic study in mice, a statistically significant
(p=0.03) increase in the incidence of hepatocellular carcinomas and
adenomas was observed at doses of 500 mg/kgrday (312 times the
maximum recommended human dose) of lovastatin, These changes were
not seen in mice given doses of 20 and 100 mg/kg/day (12.5 and 62.5
times the maximum recommended human .

A statistically significant ingrease (p=0.05) in the incidence of pulmo-
nary adenomas was seen in female mice receiving S00 mg/kg/day (312
times the maximum recommended human dose); no similar changes
were seen in males at any dose or in females receiving 20 or 100
mg/kg/day (12.5 or 62.5 times the maximum recommended human
dose). Because the incidence of pulmonary tumors was within the range

elevated creatine phosphob levels are co ly seen in
treated patients. However, in clinical trials, approximately 0.5% of patients
developed a myopathy, i .. myalgia or muscle weakness associated with
markedly elevated CPK levels. In clinical trials and since the drug was
marketed, there have been rare reports of severe rhabdomyolysis that
i acute renal failure, in cardiac plant patients on
therapy including cyclosporine. Myopathy should be
considered in any patient with ditfuse myalgias, muscle tendermess or
weakness, and/or marked elevation of CPK. Patients showld be advised to
report promplly unexplained muscle pain, lendemess, or weakness,
particularly it accompanied by malaise or fever. Lovastatin therapy should
be discontinued if markedly elevated CPK levels occur or myopathy is
diagnosed.

Most of the patients who have developed myopathy while taking
lovastatin were receiving concomitant therapy with immunosuppressive
drugs, gemfibrozil, or lipid-lowering doses of niacin (nicotinic acid). In
chinical trials, about 30% of patients on concomitant iImmunosuppressive
therapy inciuding cyclosporine developed myopathy; the corresponding
percentages for gemfibrozil and niacin were approximately 5% and 2%,
respectively. It is not known whether the same phenomenon occurs with
fibrates other than gemfibrozil. Therefore, the benefits and risks of using

h i p drugs, fibrates, or
lipid-lowering doses ol niacin (nicotinic acid) should be carefully
considered.

In 6 patients with cardiac lants taking ir ive ther-
apy ing cyclosporine ¢ i with lovastatin 20 mg/day, the
average plasma level of active metabolites derived from lovastatin was
elevated to app ly 4 imes the expected levels. Because of an
apparent relationship between increased plasma levels of active metabo-
lites derived from lovastatin and myopathy, the daily dosage in patients
taking immunosuppressants should not exceed 20 mg/ day (see DOS-
AGE AND ADMINISTRATION). Even at this dosage, the benefits and risks
of using lovastatin in patients taking immunosuppressants should be
caretully considered.

Consideration should be given to temporarily withholding or discon-
tinuing drug therapy in any patient with a risk factor predisposing to the
development of renal failure secondary to rhabdomyolysis, including:
severe acute infection, Immim major surgery, irauma, severe mel-
abolic, or and uncontrolled seizures.

PHECMITIOIS

Before instituting therapy with MEVACOR, an attempt should be made
1o control hypercholesterolemia with appropriate diel, exercise, weight
reduction in pbese patients, and 1o treal other undertying medical prob-
lems (see INDICATIONS AND USAGE).

Eye

There was a high prevalence of baseline lenticular opacities in the
patient population included in the chinical trials with lovastatin. During
these trials the appearance of new opacities was noted. The causal
relationship of lovastatin to these findings has not been established.

01 431 patients examined with st lamp at baseline and during therapy
with lovastatin, 34 had opacities reported at the final examination (510 15
manths after starting lovastatin) that were not noted at baseline. On the
other hand, in 45 patients, opacities observed at baseline were not noted

of animals in studies of similar duration, the relationship of this
latter change 1o treatment is not known,

In addition, an increase in the incidence of papilloma in the non-
glandular mucosa of the stomach was observed in mice receiving 100 and
500 mg/kg/day (62.5 and 312 times the maximum recommended human
dose); np increase was seen al a dosage of 20 mg/kg/day (12,5 times the
maximum recommended human dose). The glandular mucosa was ot
affected. The human stomach contains only glandular mucosa. Impor-
tantly, there is a strong association between this change and hyperplasia
of the squamous epithelium (acanthosis) in this region; acanthosis is a
charactenstic change observed in the non-glandular mucosa of rodents
treated with HMG-CoA reductase inhibitors and is mast probably a result
of inhibition of the reductase in this tissue.

Similar squamous epithelium is found in the esophagus and anorectal
junction of the mouse and ral; however, no evidence of a similar drug-
induced b in these tissues in studies of
up to 21 months in the mouse given up to 500 mg/kg/day (312 times
the maximum recommended human dose), or in a study of 24 months in
the rat given 180 mg/kg/day (112 times the maximum recommended
human dose).

In a 24-month carcinogenicity study in rats, there was a positive dose
response relationship for hepatocellular carcinogenicity in males (unad-
justed p=0.025) However, because the incidence of hepatocellular car-
cinogenicity observed in male rats in this study is similar to that observed
spolnlaneonsly in this strain of ral, the implications of this finding are
unclear.

No evidence of mutagenicity was observed in a microbial mutagen test
using mutant strains of Saimoneila typhimurium with or without rat or
mouse liver metabolic activation. In addition, no evidence of damage to
genetic matenial was noted in an in vitro alkaline elution assay using rat or
mouse hepatocytes, a V-79 mammalian cell forward mutation study, an in
vitro chromosome aberration study in CHO cells, or an in vivo chro-
mosomal aberration assay in mouse bone marrow.

No drug-related effects on fertility were found in studies with rats.

Pregnancy
Pregnancy Category X

See CONTRAINDICATIONS.

Lovastatin has been shown to produce skeletal malformations in the rat
fetus at doses of B0O mg/kg/day (500 times the maximum recommended
human dose). Atsimilar doses in mice, an increase in skeletal malforma-
tions was observed. These individual changes are within the range of
those observed spontaneously in this strain of mouse. No drug-induced
changes were seen in either species at doses of up to 80 mg/kg/day (50
fimes the maximum recommended human dose). No evidence of maltor-
mations was noted in rabbits at up o 15 mgfl:g.'day (highest tolerated
dose-about 9 times th dose). There are
no data in pregnant women.

Nursing Mothers

Studies in rats have shown that lovastatin is excreted in the mitk, It is
not known whether this drug is excreted in human milk. Because many
drugs are excreted in human milk and because of the potential for serious
adverse reactions in nursing infants from MEVACOR, women taki
lovastatin should not nurse their infants (see CONTRAINDICATIONS).

Pediatric Use

Safety and effectiveness in children have not been established. Because
children are not likely to benefit from cholesterol lowering for at least a
decade and because experience with this drug is limited (no studies in
subjects below the age of 20 years), treatment of children with lovastatin is
not recommended at this time

ADVERSE REACTIONS

MEVACOR® (L in, M3D) is g y well adverse
reactions usually have been mild and transient. Less than 1% of patients
were discontinued from controlled clinical studies due to adverse experi-
ences attributable to MEVACOR. About 2% of patients were discontinued
from all studies (controlled and uncontrolled) due to adverse experiences
attributable to MEVACOR: about one-third of these patients were discon-
tinued due 1o increases in serum transaminases
Clinical Adwerse Experiences

Adverse experiences reported in patients treated with MEVACOR in
controlled clinical studies are shown in the table below:

MEVACOR Placebo  Cholestyraming  Probucol
(N=613) (N« 82) (N= BE] (N=97)
b} % %
Gastrointestinal
Constipatson 49 — 3 21
5.5 49 8.0 10.3
Dyspepsia 349 — 136 31
et W8
jominal pain/ cramps X .
Heartburm 1.6 = 6.0 -
Nausea 4.7 a7 a1 6.2
Musculoskeletal
Muscle cramps 1.1 — 1.1 —
N !lyaégfla Paychiati 24 12 -
ervous System/Psychiatric
Dizziness 20 1.2 = 1.0
Headache 93 49 4.5 8.2
Skin
Rash/ pruritus 52 — 45 —
Special Senses
Blurred vision 1.5 — 1.1 a
Dysgeusia 0.8 — 11 -—
Laboratory Tests
Marked persistent increases of serum transaminases have been noted
(see WARNINGS).

About 11% of patients had elevations of creatine phosphokinase (CPK)
lewels of at least twice the normal value on one or more occasions. The
corresponding values for the control agents were cholestyramine, 8% and
probucol, 2%. This was attributable to the noncardiac fraction of CPK.
Large increases in CPK have rarely been reported (see WARNINGS,
Skeletal Muscle),

Concomitant Therapy

In controlled clinical studies in which lovastatin was administered
concomitantly with cholestyramine, no adverse reactions peculiar to this
concomitant freatment were observed. The adverse reactions that
occurred were imited to those reported previousky with lovastatin or cho-
lestyramine. Other lipid-lowering agents were not administered concomi-
tantly with lovastatin during controlled clinical studies. In uncontrolied
clinical studies, most of the patients who have developed myopathy were
receiving concomitant therapy with immunosuppressive drugs, gem-
fibrozil, or niacin (nicotinic acid) (see WARNINGS, Skeletal Muscie).
Unconirolied Clinical Studies

The adverse 05 n studies were similar
to those seen in controlled clinical studies. Abnormal liver function tests
were observed at a higher incidence than in the controlied studies (see
WARNINGS, Liver Dysfunction). Myopathy (myalgia with marked CPK
elevations) was reported in approximatety D.5% of patients (see WARN-
INGS, Skefefal Muscie).

Gausal Relationship Unclear

Nervous System: A single case of peripheral neuropathy has been
reported: the relationship to lovastatin is uncertain. Visual evoked re-
SpONse, nerve conduction measerements, and electromyography in over
30 patients showed no evidence of neurotoxic etects of lovastatin.

Special Senses: 01 431 patients examined with slit lamp at baseline and
during therapy with lovastatin, 34 had opacities reported at the final
examination (5 to 15 months after starting lovastatin) that were not noted
al baseline. On the other hand, in 45 patients, opacities observed at
baseline were not noted at the ation, 50 that the lence did
not increase (see PRECAUTIONS).

OVERDOSAGE

The oral LDgy of MEVACOR in mice is 20 g/kg.

Five healthy human volunteers have received up to 200 mg of lovastatin
as a single dose without clinically significant adverse expenences. A few
cases of accidental overdosage have been reported; no patients had any
specific symptoms, and all patients recovered withou! sequelae. The
maximum dose taken was 52 20-mg tablets (1.04 g).

Until further experience is obtained, no specific treatment of over-
dosage with MEVACOR can be recommended.

The dialyzability of lovastatin and its metabolites in man is not known at

present
DOSAGE AND ADMINISTRATION

The patient should be placed on a standard cholesterol-lowering diet
before receiving MEVACOR and should continue on this diet during
treatment with MEVACOR. MEVACOR should be given with meals.

The recommended starting dose is 20 mg once a day given with the
evening meal. The recommended dosing range is 20 to 80 mg/day in
single or divided doses; the maximum recommended dose is B0 mg/day.
Adjustments of dosage should be made at intervals of 4 weeks or more.
Doses should be individualized according to the patient’s response (See
Tables | to IV under CLINICAL PHARMACOLOGY, Clinical Studies for dose
response results).

For those patients with severely elevated serum cholesterol levels (i.e.,
=300 mg/dL [7.8 mmol/L| on diet), MEVACOR may be initiated at 40
mg/day.

In patients taking immunosuppressive drugs concomitantly with lova-
statin {see WARNINGS. Skefetal Muscle), the maximum recommended
dosage is 20 mg/day.

Cholesterol levels should be itored penodically and ¢
should be given to reducing the dosage of MEVAGOR if cholesterol levels
fall below the targeted range.

HOW SUPPLIED

Tablets MEVACOR 20 mg are light blug, octagonal tablets, coded MSD
731 on one side and MEVACOR on the other. They are supplied in unit-of-
use bottles of 60 and in unit-dose packages of 100.

For more detailed information, consult your MSD Representative or see
Prescribing Information, Merck Sharp & Dohme, Division of Merck &
Co., Inc., West Point, PA 19486.
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Asiri and NA Ds w
in arthritis. But they can
give you headaches.

Headache #1-GI upset.

The Gl upset that aspirin and other NSAIDs can cause is
one of the reasons many physicians have switched to
Disalcid®. NSAIDs and the acetyl radical of aspirin can
suppress serum PGE, up to 100%. PGE, is cytoprotec-
tive of the gastric mucosa. Disalcid, which lacks the
acetyl radical, causes only minimal suppression of this
important prostaglandin. This may be the reason that
Disalcid is less likely to cause the Gl erosions and blood
loss seen with aspirin and other NSAIDs.’

The efficacy of Disalcid proven in major study.

The other reason why many physicians have switched
to Disalcid is its efficacy. A recent multicenter, double-
blind study in 233 rheumatoid arthritis patients proved

Please see adjacent page for brief summary of prescribing information,

Riker Laboratories, Inc.
St. Paul, Minnesota 55144-1000

the efficacy of Disalcid on the classic parameters by
which all antiarthritics are measured.?

Disalcid. Less likely to cause the serious Gl side
effects seen with aspirin. And efficacy equivalent to
aspirin. No NSAID can claim more. All of this plus sim-
ple b.i.d. dosing. For these reasons, we say Disalcid is
a radical improvement over aspirin.

DisalcidsiD

(salsalate) zome
A RADICAL IMPROVEMENT OVER ASPIRIN.







