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Drug effects on laboratory values

JOHN R. ZOND, po

An abnormal laboratory
value in any patient must be explained.
Three factors may alter the laboratory test
results: diet, disease, and drugs. Perusal
of the Physicians’ Desk Reference reveals
the enormous influence drugs can have on
the laboratory test results. The prescrib-
ing physician should be aware of any
potential side effects of a drug he or she
is prescribing and enlist the assistance of
a qualified pathologist to decide what ef-
fects, if any, the medication has on ob-
served anomalies. The clinical pathologist
can also help the clinician to decide what
further steps need to be taken to elucidate
the problem.

(Key words: Laboratory tests, drugs)

Clinicians confronted by an abnormal labo-
ratory test result have the choice of chalking
the result up to laboratory error or evaluating
the cause of the anomaly. Generally, “three
Ds”—diet, disease, drugs—can cause abnormal
laboratory results. On receipt of a patient’s test
results, the clinician must decide if any, some,
or all of these variables are causing the ab-
normality.

When prescribing any medication, the phy-
sician should be aware of possible iatrogenic
laboratory test alterations and entertain the
possibility that a disease process or change in
dietary habits may be causing the abnormal-
ity until such a possibility is ruled out.

From the Department of Pathology and Laboratory Medi-
cine, Philadelphia College of Osteopathic Medicine, Phila-
delphia, Pa, where Dr Zond is associate professor of pa-
thology.

Reprint requests to John R. Zond, DO, Philadelphia
College of Osteopathic Medicine, 4150 City Ave, Phila-
delphia, PA 19131-1696.
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Examination of the effects of all medicines
in the pharmacopoeia is beyond the scope of
this article. Therefore, the focus will be on
some of the medications encountered in
primary care. The general drug classifications
to be considered herein are as follows: (1) antihy-
pertensive and cardiac medications; (2) psycho-
therapeutic agents; (3) nonsteroidal anti-in-
flammatory drugs (NSAIDs); (4) androgen
and anabolic steroids; (5) antiulcer medica-
tions; (6) antiseizure medications; (7) antibi-
otics; (8) antihistamines; and (9) vitamins.

Antihypertensive and cardiac medications

The effects of antihypertensive and cardiac
medications are given in Table 1. Atenolol has
been shown to increase liver enzyme and biliru-
bin levels. Betaxolol, a compound with simi-
lar action, has been reported to increase the
liver enzymes, decrease serum potassium lev-
els, increase serum glucose levels, and increase
triglyceride and low-density lipoprotein cho-
lesterol (LDL-C) levels, an undesirable side ef-
fect encountered with some cardiac medica-
tion. Labetalol hydrochloride, the last mem-
ber of this subgroup, also increases liver en-
zyme levels but has no appreciable effect on
other laboratory values.

Captopril, an angiotensin-converting en-
zyme (ACE) inhibitor, also increases liver en-
zymes, as well as bilirubin, blood urea nitro-
gen (BUN), creatinine, and serum high-den-
sity lipoprotein cholesterol (HDL-C) levels.
Lisinopril, another ACE inhibitor, also in-
creases liver enzymes, as well as bilirubin,
BUN, creatinine, and potassium levels. Enala-
pril maleate, the third ACE inhibitor to be con-
sidered, increases liver enzymes, as well as
bilirubin, BUN, creatinine, and sodium levels.
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Calcium channel blockers seem to have the
same profile as the ACE inhibitors. Diltiazem
has been shown to increase liver, lactate de-
hydrogenase (LDH), and creatine phospho-
kinase (CPK) enzyme levels, as well as biliru-
bin and glucose levels. Nicardipine hydrochlo-
ride is a relatively innocuous calcium channel
blocker, in that it only tends to increase liver
enzyme levels. Nifedipine, in contrast, tends
to increase liver, LDH, and CPK enzyme lev-
els, as well as BUN.

Prazosin hydrochloride, an a-blocker, has no
known effects on liver enzymes; however, it
does decrease serum LDH levels, making it an
unwise choice for a patient with high serum
lipid levels.

Furosemide, a diuretic, increases serum
BUN, LDH, and triglyceride levels, and de-
creases potassium and calcium levels. Hydro-
chlorothiazide, another diuretic, has been
shown to increase serum BUN, creatinine,
potassium, LDL-C, and triglyceride levels.

Psychotherapeutic agents

The drugs discussed in this section appear in
Table 2.

Chlordiazepoxide hydrochloride and diaze-
pam, two benzodiazepines used as anxiolytics,
both have been shown to increase liver enzyme
levels and cause neutropenia. Doxepin (with
or without hydrochloride), one of the tricyclic
antidepressants, has no effect on liver en-
zymes, but has been shown to cause leukopenia
and thrombocytopenia. Fluoxetine hydrochlo-
ride has been shown to increase serum liver
enzymes and to decrease serum sodium lev-
els. Nortriptyline hydrochloride, another
tricyclic antidepressant, can increase liver
enzyme levels and cause neutropenia or throm-
bocytopenia (or both). Trazodone hydrochlo-
ride, an antidepressant, tends to increase se-
rum liver enzyme levels and cause leukopenia
or neutropenia (or both). Haloperidol, an an-
tipsychotic, can cause a decrease in serum so-
dium, as well as leukopenia and erythropenia.

NSAIDs
The effects of the NSAIDs are given in Table

3. Flurbiprofen has been shown to increase
liver enzyme as well as BUN and creatinine
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levels, and can prolong bleeding time and
cause decreased platelet aggregation. Ibupro-
fen, the most popular NSAID, has been shown
to increase liver enzyme levels, prolong bleed-
ing time, and inhibit platelet aggregation. Nap-
roxen (with or without sodium) increases se-
rum liver enzymes, prolongs bleeding time,
anddecreases platelet aggregation. Piroxicam,
the last NSAID to be considered here, has been
shown to increase liver enzyme as well as se-
rum BUN and creatinine levels.

Hypoglycemic agents

Table 4 shows the effects of the hypoglycemic
agents. Both glipizide and glyburide have been
shown to increase LDH and liver enzyme lev-
els as well as serum BUN and creatinine lev-
els. These drug also have been shown to in-
crease white blood cell, neutrophil, and plate-
let counts, and to cause hemolytic or aplastic
anemias.

Lipid-lowering agents
Refer to Table 5 for the effects of lipid-lower-
ing agents.

Gemfibrozil has been shown to increase
LDH and liver enzyme levels as well as serum
bilirubin levels. It has also been shown to de-
crease the hematocrit value and hemoglobin,
WBC, and platelet levels. Probucol can cause
increased liver and CPK enzyme levels, as well
as increased serum bilirubin, uric acid, BUN,
and glucose levels.

Androgen and anabolic steroids

This class of drugs (Table 6) can have a pro-
found effect on serum lipid levels in the un-
witting abuser. Testosterone, like other medi-
cations in this group, decreases HDL-C and
LDL-C levels, red blood cell counts, and thy-
roid function tests. These medications also
increase liver enzyme, BUN, and creatine
levels.

Antiulcer agents
Table 7 details the antiulcer agents discussed
in this section.

Cimetidine has been shown to increase se-
rum liver enzyme levels as well as serum creat-

inine levels. It has also been shown to cause
(continued on page 357)
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BRIEF SUMMARY

CARDIZEM® (D (dliltiazem hydrochioricke) Capsules

CARDIZEME SR (diltiazem hydrochloride) Sustained Release Capsules
CONTRAINDICATIONS

CARDIZEM Is contraindicated in (1) patients with sick sinus syndrome except in
the presence of a functioning ventricular pacemaker, (2) patients with
second- or third-degree AV block except in the presence of a functioning
ventricular pacemaker, (3) patients with hypotension (less than 30 mm Hg
gystolic), (4) patients who have demonstrated Wmmtwwh drug,
and (5) patients with acute myocardial infarction and pulmonary congestion
documented by X-ray on admission.

WARMINGS
1. Cardiac {onductlon. CARDIZEM prolongs AV node refractory periods
without nylﬂcm prolonging sinus node recovery time, except in patients

rates (particularty in patien
degree AV block (13 of 3,007 patients or 0.43%). Concomitant use of
diltiazem with beta-blockers or digitalis may result in additive effects on
cardiac conduction. A patient with Prinzmetal’s angina developed periods of
asystole (2 to 5 seconds) after a single dose of 60 mg of diltiazem.
%WMMMM.MWemMaMWWM
in isolated animal tissue preparations, hemodynamic studies in humans with
nomal ventricular function have not shown a reduction in cardiac index nor
consistent negative effects on contractility (dp/dt). An acute study of oral
ditiazem in patients with impaired ventricular function (ejection fraction 24%
* 6% ) showed improvement in indices of ventricular function without
significant decrease In contractiie function (dp/dt). Worsening of congestive
heart failure has been reported in patients with preexisting impaiment of
ventricular function. Experience with the use of CARDIZEM in combination
with beta-blockers in patients with impaired ventricular function & limited.
Caution should be exercised when using this combination.
3. Hypotension. Decreases in blood pressure associated with CARDIZEM
therapy may occasionally result in symptomatic hypotension
4. Acute Hepatic Injury. Mild elevations of transaminases with and without
concomitant elevation in alkaline ph and bilirubin have been
observed in clinical studies. Such elevations were usually transient and
frequently resolved even with continued diltiazem treatment. In rare
instances, significant In enzymes such as alkaline phosphatase, LDH,
5601, SGPI and other phenomena consistent with acute hepatic injury have
been noted. These reactions tended to eccur early after therapy initiation (1
o B weeks) and have been reversible upon discontinuation of drug therapy.
The relationship to CARDIZEM i uncertain in some cases, but probable in
some. (See PRECALTIONS.)

PRECAUTIONS

General. CARDIZEM s extensively metabolized by the fver and excreted by
the kidneys and in bile. As with any drug given over prolonged periods,
laboratory parameters should be monitared at regular intervals. The drug
should be used with caution in patients with impaired renal or hepatic
function. In subacute and chronic dog and rat studies designed to prodiuce
toxicity, deomdcﬂﬂnzemwmmm:d with hepatic damage. In
special subacute hepatic studies, oral doses of 125 m/kg and higher in rats
were associated with histological changes in the liver which were reversible
when the drug was discontinued. In dogs, doses of 20 ma/kg were also
associated with hepatic changes; however, these changes were reversible
‘with continued dosing.

Dermatological events (see ADVERSE REACTIONS section) may be transient and
may disappear despite continwed use of CARDIZEM. However, skin enuptions
progressing to erythema multiforme and/or exfoliative dermatitis have alkso
been infrequently reported. Should a demmatologic reaction persist, the drug
should be discontinued,

Drug Interaction. Due to the potential for additive effects, caution and careful
titration are warranted in patients receiving CARDIZEM concomitantly with any
agents known to affect cardiac contractility and/or conduction. (See
WARNINGS,) Pharmacologic studies indicate that there may be additive effects
In prolonging AY conduction when using beta-blockers or digitalis
concomitantty with CARDIZEM.

(See WARNINGS.)
As with all drugs, care should be exercised when treating patients with
medications. ZEM unde

multiphe (CARDI rgoes biotransformation by oyt
P-450 mixed function oxidase. Coadministration of CARDIZEM with other
ansformation

such as

CCDAE&292/A3327

or stopping concomitantly administered CARDIZEM to maintain optimum
therapeutic blood levels.

Beta-blockers: Controlled and uncontrodled domestic studies suggest that
concomitant use of CARDIZEM and beta-biockers is usually well tolerated, but
available data are not sufficient to predict the effects of concomitant
treatment in patients with left ventricular dysfunction or cardiac conduction
abnomalities.

Administration of CARDIZEM (diltiazem hydrochloride) concumrtmur with
propranciol in five normal volunteers resulted in increased propranciol levels
in all subjects and bioavailability of propranolol was increased approximately
50%. If combination therapy 1s initiated or withdrawn in conjunction with
propranciol, an adjustment in the propranolol dose may be wamanted. (See
WARNINGS.)
Cimetidine: A study in six healthy volunteers has shown a significant increase
in peak diltiazem plasma levels (58% ) and area-under-the-curve (53%) after &
1-week course of cimetidine at Timmwwmm:méomgper
day. Ranitidine produced smaller, increases. The effect may be
mwmmsmmdmmmm P-450, the
enzyme system probably responsible for the first-pass mctabollsrn of
ciltiazem. Patients cumently receiving diltiazem therapy should be carefully
monitored for a change in pharmacological effect when initiating and
discontinuing therapy with cimetidine. An adjustment in the diiiazem dose
may be wamanted.
Digitalis: Administration of CARDIZEM with digoxin in 24 heaithy male subjects
mcrcus:d plasma digoxin concentrations approxumalen' 20%. Another
found no increase In digoxdn levels in 12 patients with coronary
mrym Since there have been conflicting results regarding the effect of
digoxin levels, it is recommended that digoxin levels be monitored when
inftiating, adjusting, and discontinuing CARDIZEM therapy to avoid possible
over- of under-digtalization. (See WARNINGS.)
Anesthetics: The depression of cardiac contractility, conductivity, and
automaticity a5 well a5 the vascular dilation associated with anesthetics may
be potentiated by calcium channel biockers. When used concomitantly,
anesthetics and calcium blockers should be titrated carefully.
Carcinogenesis, Mutagenesis, Impairment of Fertility. A 24-month study in
rats at oral dosage levels of up to 100 mg/kaiday, and a 21-month study in
mice at oral dosage levels of up to 30 mg/kg/day showed no evidence of
carcinogenicity. There was also no mutagenic response in vitro of in vivo in
mammalian cell assays of in vitro in bacteria. No evidence of impaired fertility
was observed in a study performed in male and female rats at oral dosages of
up to 100 mg/kg/day.
Pregnancy. Category C. Reproduction stucies have been conducted in mice,
rats, and rabbits. Administration of doses ranging from five to ten times greater
(on a mg/kg basis) than the daily recommended therapeutic dose has resulted
in embryo and fetal lethality. These doses, in some studies, have been
reported to cause skeletal abnomalities. in the perinatalipostnatal studies,
there was an increased incidence of stillbirths at doses of 20 times the human
dose or greater.
There are no well-controlled studies in pregnant women; therefore, use
CARDIZEM in pregnant women only if the potential benefit justifies the
potential risk to the fetus.
Nursing Mothers. Diltiazem & excreted in human milk. One report suggests
that concentrations in breast milk may approximate serum levels. If use of
g:.mmsdumd essential, an aitemative method of infant feeding should
instituted.

Pecliatric Use. Safety and efectiveness i chicen have not been establihed.
ADVERSE REACTIONS

Serious adverse reactions have been rare in stuches carmied out to date, but it
should be recognized that patients with impaired ventricular function and
cardiac conduction abnormalities have usually been excluded from these

The acverse events described below represent events observed in clinical
studies of hypertensive patients receiving either CARDIZEM Tablets or
CARDIZEM SR Capsules as well as experiences observed in studies of angina
and during marketing. The most common events in hypertension studies are
Shown in 8 table with rates in placebo patients shown for comparison. Less
common events are listed by body system; these Include any adverse
reactions seen in angina studiies that were not observed in hypertension
studies. In all ypertersive patients taking CARDZEM Tablets or CARDIZEM SR
Capsules studied (over 900), the most common adverse events were edema
(9%), heacache (8% ), dizziness (6% ), asthenia (5% ), sinus bradycardia (3%),
flushing (3% ), and first-cegree AV block (3% ). Only edema and urhaps
bradycarcia and dizziness were dose relsted.

ﬁ MARION MERRELL DOW INC.

ONCE-A-DAY
CARDIZEM c o)

(diltiazem HCI)

Switch from Cardizem® SR on a total mg/day basis

For new patients starting on Cardizem® CD:
® Start with one 180-mg capsule daily

® Monitor for 2 weeks; if optimal response is not met

® Titrate to goal blood pressure

ADVYERSE DILTIAZEM PLACEBO
N=315 H=211
#P1S (%) #PTS (%)
38 (19%) 17 (8%)
AV Block First Degree 24 (1.6%) 4 (1.9%)
27 (7%) 6 (L8%)
Edema 19 (6%) 2 (0.9%)
Bracycardia 19 (6%) 3 (14%)
ECG Abnormality 13 (4.1%) 3 (14%)
Asthenia 10 (3.2%) 1 (0.5%)
Constipation 5 (1.6%) 2 (0.9%)
Dyspepsia 4 (1.3%) 1 {0.5%)
Nausea 4 (13%) 2 (0.9%)
Paipitations 4 (1.3%) 2 (0.9%)
Polyuria 4 (13%) 2 (0.9%)
Somnolence 4 (1.3%) -
Alk Phos Increase 3 (1%) 1 (0.5%)
Hypotension I(1%) 1 (0.5%)
Insomnia 3 (1%) 1 (0.5%)
Rash 3 (1%) 1 (0.5%)
AV Block Second Degree 2 (0.6%) -

The follawing table presents the most common adverse reactions reported in
placebo-controlied trials in patients receiving CARDIZEM CD up to 360 mg with

rates in placebo patients shown fior comparison.
ADVERSE REACTION CARDIZEM CD PLACEBO
N=324 N=175
HEADACHE 9.0% 8.0%
BRADYCARDIA 43% 23%
EDEMA 7% 23%
DIZZINESS 1% 34%
ECG ABNORMALITY 1% 29%
AV BLOCK FIRST DEGREE 29% -
ASTHENLA 19% 1.7%

In clinical trials of CARDIZEM (D Capsules, CARDIZEM Tablets, and CARDIZEM SR

Capsules involving over 3000 , the most common events (ie, greater

than 1% ) were edema (4.9%), headache (4.9% ), dizziness (3.5%), asthenia

(2.7%), first-degree AV block (2.9%), bradycardia (1.6%), flushing (1.5%),

neuses (1.4%), rash (1.3%), and dyspepsia (1.2%)

In addition, the following events were reported infrequently (less than 1%).

Cardiovascular: Anging, ahythmia, AV block (second- or third-degree), bundie
branch block, congestive heart failure, ECG abnomaities, hypotension,
paipitations, syncope, tachycardia, wmrmam

Nervous System: Abnormal dreams, amnesia, depression, gait abnormality,

hallucinations, mmh,mmx,m personality change,
somnolence, tinnitus, tremer.
Gastrointestinal: dianhea, dry mowth, dysgeusia, mild

Arorme,corstpanm
elevations of SGOT, SGPT, LDH, and alkaline phosphatase (see hepatic

Other: AMblvopla, CPK increase, dvsnnea eplstaxi |s eye irritation,
hyperglycemia, hyperuricemia, impotence, muscle cramps, nasal
congestion, noctunia, ostecarticular pain, polyuria, sexual dificulties.

The following postmarketing events have been reported infrequently in
patients receiving CARDIZEM: alopecia, erythema multiforme, exfoliative
dermatitis, extrapyramical symptoms, gingival hyperplasia, hemolytic anemia,
increased bludms time, leukopeni o, purpura, retinopathy, and
thrombocytopenia. In addnlon, events such as myocardial infarction have
been observed which are not readily distinguishable from the natural history
of the disease in these patients. A number of well-documented cases of
generalized rash, characterized as Ieukocmcmu: vasculitis, have been
reported. However, a definitive cause and effect relationship between these
events and CARDIZEM therapy is yet to be established.

HOW SUPPLIED

CARDIZEM® (D (diltiaz Modioﬂd:]umobummnﬂ&:)mm
mg, and 300 mg in botties of 30 and 90, and in UDIP® packages of

ommamammm:smasmw

of 40 mg, 90 mg, and 120 mg in botties of 100, and in UDP® packages of 100.
Product information as of October 1991

References: 1. Data on fle, Marion Memell Dow Inc. 2 Cramer JA Matson RH,
Prevey ML, et &l JAMA. 1089.861(99):3073.3074
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Table 1
Antihypertensive and Cardiac Medication Effects on Clinical Laboratory Results

AST/ | ALT/
Medication SGOT*| SGPT| Alk PO, | LDH | CPK | Bili | BUN |Creat| K |Na|Ca|Glu| HDL-C |LDL-C | Triglycerides

A A

Atenolol A

Betaxolol
hydrochloride

Labetalol
hydrochloride

>

Captopril

Lisinopril

Enalapril
maleate

> >

Diltiazem

Nicardipine
hydrochloride

Nifedipine

Verapamil

> > > (>
> > > >
> > >

>

>

Prazosin
hydrochloride v

Furosemide A v v A A

Hydrochloro-
thiazide A A |A A A

*Key: AST = aspartate aminotransferase, formerly SGOT; SGOT = serum glutamic-oxaloacetic transaminase; ALT = alanine aminotransferase,
formerly SGPT; SGPT = serum glutamic-pyruvic transaminase; Alk PO, = alkaline phosphatase; LDH = serum lactate dehydrogenase; CPK =
creatine kinase; Bili = bilirubin; BUN = blood urea nitrogen; Creat = creatinine; K = potassium; Na = sodium; Ca = calcium; Glu = glucose;
HDL-C = high-density lipoprotein cholesterol; LDL-C = low-density lipoprotein cholesterol; A = increased; ¥ = decreased.

Table 2
Psychotherapeutic Agents’ Effects on Clinical Laboratory Results
White Red
blood blood
AST/ | ALT/| Alkaline cell Neutro- cell
Medication SGOT* | SGPT|phosphatase; Sodium| count phils count Platelets
Chlordiazepoxide
hydrochloride A A A v
Diazepam A A A v
Doxepin
hydrochloride v v
Fluoxetine
hydrochloride A A v
Haloperidol v \4 v
Nortriptyline
hydrochloride A A A v v
Trazodone
hydrochloride A A v v

*Key: AST = aspartate aminotransferase, formerly SGOT; SGOT = serum glutamic-oxaloacetic transaminase; ALT = alanine aminotransferase,
formerly SGPT; SGPT = serum glutamic-pyruvic transaminase; A = increased; ¥ = decreased.

(continued on page 361)
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Make this
connection to reduce
heart attack risk

LDL
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To reduce heart attack risk, don’t overlook coexisting low HDL,
high triglycerides, and high LDL. A recently published
analysis of data from a Helsinki Heart Study subgroup shows
why:

LOPID reduced the incidence
of heart attack* 71%

—in a high-risk subgroup of
patients with multiple lipid
disorders. While the overall
reduction in heart attack was
34%, the greatest reduction
in heart attack was achieved
among those LOPID patients
with baseline triglycerides
>200 mg/dL and baseline
LDL/HDL >5 (n = 154).1"

[OPID) 1

(gemfibrozil ) S

TREATS THE ENTIRE TRIAD
DRAMATICALLY REDUCES HEART ATTACK

LOPID is indicated for reducing the risk of coronary heart disease in type lib
patients with low HDL, in addition to elevated LDL and triglycerides, and

who have had an inadequate response to weight loss, diet, exercise, and other
pharmacologic agents such as bile acid sequestrants and nicotinic acid.
LOPID is not indicated for the treatment of patients with low HDL as their only

lipid abnormality.

Contraindicated in patients with hepatic or severe renal dysfunction, including
primary biliary cirrhosis, preexisting gallbladder disease, or hypersensitivity to
gemfibrozil. LOPID may increase cholesterol secretion into the bile, leading to
cholelithiasis. Caution should be exercised when anticoagulants are given in
conjunction with LOPID.

Reference 1. Manninen V, Tenkanen L, Koskinen P, et al. Joint effects of serum triglyceride and LDL cholesterol and
HDL cholesterol concentrations on coronary heart disease risk in the Helsinki Heart Study: implications for
treatment. Circulation. 1992:85:37-45.

*Defined as a combination of definite coronary death and/or definite myocardial infarction.
fMean HDL = 35 mg fdL; mean LDL = 208 mg /dL; P = 005; 95% C1 21.2 to 118.6.

Please see last page of this advertisement for warnings, contraindications, and
brief summary of prescribing information.

(® PARKE-DAVIS [~ JHE

TRIGLYCERIDES



Lopid® (Gemfibrozil Capsules and Tablets)
Before prescribing, please see full prescribing information.

A Brief Summary follows.

CONTRAINDICATIONS. 1. Hepatic or severe renal dysfunction, including primary
biliary cirrhosis.

2. Preexisting gallbladder disease (See WARNINGS).

3. Hypersensitivity to gemnfibrozil.

WARNINGS. 1. Because of chemical, pharmacological, and clinical similarities be-
tween gemfibrozil and clofibrate, the adverse findings with clofibrate in two large clinical
studies may also apply to gemfibrozil. In the first of those studies, the Coronary Drug
Project, 1000 subjects with previous myocardial infarction were treated for five years
with clofibrate. There was no difference in mortality between the clofibrate-treated sub-
jects and 3000 placebo-treated subjects, but twice as many clofibrate-treated subjects
developed cholelithiasis and cholecystitis requiring surgery. In the other study, con-
ducted by the World Health Qrganization (WHQ), 5000 subjects without known cor-
onary heart disease were treated with clofibrate for five years and followed one year
beyond. There was a statistically significant, 29%, higher total mortality in the clofibrate-
treated than in a comparable placebo-treated control group. The excess mortality was
due to a 33% increase in noncardiovascular causes, including malignancy, post-
cholecystectomy complications, and pancreatitis. The higher risk of clofibrate-treated
subjects for gallbladder disease was confirmed.

During the Helsinki Heart Study and in the 1%z year follow-up period since the trial
was completed, mortality from any cause was 59 (2:9%0) in the Lopid group and 55
(2.7%6) in the placebo group. Mortality from any cause during the double-blind portion
of the study was 44 deaths in the Lopid group and 43 in the placebo group. Because of
the more limited size of the Helsinki Heart Study, this result is not statistically-
significantly different from the 29% excess mortality seen in the clofibrate group in the
separate WHO study. Noncoronary heart disease related mortality showed a 58%
greater trend in the Lopid group (43 vs 27 patients in the placebo group, p=0.056).

In the Helsinki Heart Study, the incidence of total malignancies discovered during the
trial and in the 1%2 years since the trial was completed was 39 in the Lopid group and 29
in the placebo group (difference not statistically significant). This includes 5 basal cell
carcinomas in the Lopid group and none in the placebo group (p=006; historical data
predicted an expected 4.7 cases in the placebo group). Gl malignancies and deaths
from malignancies were not statistically

Lopid® (Gemfibrozil Capsules and Tablets)

from contrels in the incidence of liver tumars, but the doses tested were lower than those
shown to be carcinogenic with other fibrates.

Male rats had a dose-related and statistically significant increase of benign Leydig cell
tumors at 1 and 10 times the human dose:

Electron microscopy studies have demonstirated a florid hepatic peroxisome prolifera-
tion following Lopid administration to the male rat. An adequale study to test for perox-
isome proliferation has not been done in humans but changes in peroxisome
morphology have been observed. Peroxisome proliferation has been shown to occur in
humans with either of two other drugs of the fibrate class when liver biopsies were com-
pared before and after treatment in the same individual.

Administration of approximately three or ten imes the human dose to male rats for 10 weeks
resulted in a dose-related decrease of fertility. Subsequent studies demonstrated that this
effect was reversed after a drug-free period of about eight weeks, and it was not transmit-
ted to the offspring.

5 Pregnancy Category B—Reproduction studies have been performed in the rat at
doses 3 and 9 times the human dose, and in the rabbit at 2 and 6.7 times the human
dose These studies have revealed no evidence of impaired fertility in females or harm to
the fetus due to Lopid. Minor fetotoxicity was manifested by reduced birth rates observed
atthe high dose levels. No significant malformations were found among almost 400 off-
spring from 36 litters of rats and 100 fetuses from 22 litters of rabbils.

There are no studies in pregnant women. In view of the fact that Lopid is tumarigenic in
male and female rats, the use of Lopid in pregnancy should be reserved for those pa-
tients where the benefit clearly outweighs the possible risk to the patient o fetus.

6. Nursing Mothers — Because of the potential for tumorigenicity shown for gem-
fibrozil in rals, a decision should be made whether to discontinue nursing or discontinue
the drug, taking into account the imporance of the drug to the mother.

7. Hematologic Changes — Mild hemoglobin, hematocrit and white blood cell
decreases have been observed in occasional patients following initiation of Lopid
therapy. However, these levels stabilize during long-term administration. Rarely, severe
anemia, leukopenia, thrombocytopenia, and bone marrow hypoplasia have been
reported. Therelore, periodic blood counts are recommended during the first 12 months
of Lopid administration

8 Liver Function —Abnormal liver function tests have been observed occasionally
during Lopid administration, including eleva-

different between Lopid and placebo sub-
groups. Follow-up of the Helsinki Heart
Study participants will provide further infor-
mation on cause-specific mortality and
cancer morbidity.

2. A gallstone prevalence substudy of 450
Helsinki Heart Study participants showed a
trend toward a greater prevalence of gall-
stones during the study within the Lopid
treatment group (7.5% vs 4.9% for the place-
bo group, a 55% excess for the gemfibrozil
group). A trend toward a greater incidence
of galibladder surgery was observed for the
Lopid group (17 vs 11 subjects, a 54% ex-
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RAISES HDL, LOWERS LDL AND TRIGLYCERIDES
DRAMATICALLY REDUCES HEART ATTACK

tions of AST (SGOT), ALT (SGPT), LDH, bili-
rubin, and alkaline phosphatase. These are
usually reversible when Lopid is discon-
tinued. Therefore periodic liver function
studies are recommended and Lopid therapy
should be terminated if abnormalities persist.
9. Use in Children — Safety and efficacy in
children have not been established.
ADVERSE REACTIONS. In the double-blind
controlled phase of the Helsinki Heart Study,
2046 patients received Lopid for up o 5 years.
In that study, the following adverse reactions
were statistically more frequent in subjects in
the Lopid group (placebo incidence in paren-

1 ®

] BID

cess). This result did not differ statistically
from the increased incidence of chol lectomy observed in the WHO study in the
group treated with clofibrate. Both clofibrate and gemfibrozil may increase cholesterol
excretion into the bile leading to cholelithiasis. If cholelithiasis is suspected, gallbladder
studies are indicated. Lopid therapy should be discontinued if galistones are found.

3. Since a reduction of mortality from coronary artery disease has not been
demonstrated and because liver and interstitial cell testicular tumors were increased in
rats, Lopid should be administered only to those patients described in the INDICATIONS
AND USAGE section. If a significant serum lipid response is not obtained, Lopid should
be discontinued.

4. Concomitant Anticoagulants —Caution should be exercised when anticoagulants
are given in conjunction with Lopid, The dosage of the anticoagulant should be reduced
to maintain the prothrombin time at the desired level to prevent bleeding complications.
Frequent prothrombin determinations are advisable until it has been definitely determined
that the prothrombin level has stabilized.

5. Concomitant therapy with Lopid and Mevacor® (lovastatin) has been associated with
rhabdomyolysis, markedly elevated creatine kinase (CK) levels and myoglobinuria,
leading in a high proportion of cases to acule renal failure. In most subjects who have
had an unsatisfactory lipid response to either drug alone, the possibie benefit of combined
therapy with lovastatin and gemfibrozil does not outweigh the risks of severe myopathy,
rhabdomyolysis, and acute renal failure (See Drug Interactions). The use of fibrates
alone, including Lopid, may occasionally be associated with myositis. Patients receiving
Lopid and complaining of muscle pain, tenderness, or weakness should have prompt
medical evaluation for myositis, including serum creatine kinase level determination. If
myositis is suspected or diagnosed, Lopid therapy should be withdrawn,

6. Cataracts — Subcapsular bilateral cataracts occurred in 109, and unilateral in 3%
of male rats treated with gemfibrozil at 10 times the human dose.

PRECAUTIONS. 1. Initial Therapy— Laboratory studies should be done to ascertain
that the lipid levels are consistently abnormal. Before instituting Lopid therapy, every at-
tempt should be made to control serum lipids with appropriate diet, exercise, weight loss
in obese patients, and control of any medical problems such as diabetes mellitus and
hypothyroidism that are contributing to the lipid abnormalities.

2. Continued Therapy— Periodic determination of serum lipids should be obtained,
and the drug withdrawn if lipid response is inadequate after 3 months of therapy.

3 Drug Interactions — (A) Lovastatin: Rhabdomyolysis has occurred with combined
gemiibrozil and lovastatin therapy, It may be seen as early as 3 weeks after initiation of
combined therapy or after several months. In most subjects who have had an unsatisfac-
tory lipid response 1o either drug alone, the possible benefit of combined therapy with
lovastatin and gemfibrozil dees not outweigh the risks of severe myopathy, rhab-
domyolysis, and acute renal faillure. There is no assurance that perodic monitoring of
creatine kinase will prevent the occurrence of severe myopathy and kidney damage.

(B) Anticoagulants: CAUTION SHOULD BE EXERCISED WHEN ANTICOAGU-
LANTS ARE GIVEN IN CONJUNCTION WITH LOPID. THE DOSAGE OF THE ANTI-
COAGULANT SHOULD BE REDUCED TO MAINTAIN THE PROTHROMBIN TIME AT
THE DESIRED LEVEL TO PREVENT BLEEDING COMPLICATIONS, FREQUENT
PROTHROMBIN DETERMINATIONS ARE ADVISABLE UNTIL IT HAS BEEN
DEFINITELY DETERMINED THAT THE PROTHROMBIN LEVEL HAS STABILIZED.

4 Carcinogenesis, Mutagenesis, Impairment of Fertility — Long-term studies
have been conducted in rats and mice at one and ten times the human dose. The inci-
dence of benign liver nodules and liver carcinomas was significantly increased in high
dose male rats. The incidence of liver carcinomas increased also in low dose males,
but this increase was not statistically significant (p=0.1). In high dose female rats, there
was a significant increase in the combined incidence of benign, and malignant liver
neoplasms. In male and female mice, there were no statistically significant differences

theses): gastrointestinal reactions. 34 2%
(23.8%); dyspepsia, 196% (11.9%), abdominal pain, 9.8% (5:6%); acute appendicitis
(histologically confirmed in most cases where data are available), 1.2% (0.6%); atnal
fibrillation, 0.7%b (0.1%)

Adverse events reported by more than 196 of subjects, but without a significant differ-
ence between groups (placebo incidence in parentheses) were: diarrhea, 7.2% (6.5%);
fatigue. 38% (3.5%): nausea/vomiting, 2 5% (2.1%); eczema, 1.9% (1.2%); rash, 1.7%
(1.3%); vertigo, 1.5% (1.3%); constipation, 1.4%% (1.3%); headache, 1.2% (1.196).
Gallbladder surgery was performed in 0.9% of Lopid and 0.5% of placebo subjects, a
64% excess, which is not statistically different from the excess of gallbladder surgery
observed in the clofibrate compared to the placebo group of the WHO study.

Nervous system and special senses adverse reactions were more common in the
Lopid group. These included hypesthesia, paresthesias, and taste perversion. Other
adverse reactions that were more common among Lopid treatment group subjects but
where a causal relationship was not established include cataracts, peripheral vascular
disease, and intracerebral hemorrhage.

From other studies it seems probable that Lopid is causally related to the occurrence
of musculoskeletal symptoms (See WARNINGS), and to abnormal liver function
tests and hematologic changes (See PRECAUTIONS).

Reports of viral and bacterial infections (common cold, cough, urinary tractinfections) were:
more comman in gemfibrozil-treated patients in other controlled clinical trials of 805 patients.

Additional adverse reactions that have been reported for gemfibrozil are listed below
by system. These are categorized according to whether a causal relationship to treat-
ment with Lopid is probable or not established:

CAUSAL RELATIONSHIP PROBABLE: Gastrointestinal: cholestatic jaundice; Central
Nervous System: dizziness, somnolence, paresthesia, peripheral neuritis, decreased
libido, depression, headache; Eye: blurred vision; Genitourinary. impotence;
Musculoskeletal: myopathy, myasthenia, myalgia, painful extremifies, arthralgia,
synovitis, rhabdomyolysis (see WARNINGS and Drug Interactions under PRECAU-
TIONS); Chinical Laboratory: increased creatine phosphaokinase, increased bilirubin, in-
creased liver transaminases (AST [SGOT], ALT [SGFT]), increased alkaline phosphatase;
Hematopoietic: anemia, leukopenia, bone marrow hypoplasia, eosinophilia; im-
munologic: angioedema, laryngeal edema, urticaria; Integumentary: exioliative der-
matitis, rash, dermatitis, pruritus,

CAUSAL RELATIONSHIP NOT ESTABLISHED: General: weight loss; Cardiac: extrasys-
toles; Gastrointestinal: pancreatitis, hepatoma, colitis; Central Nervous System: confu-
sipn, convulsions, syncope; Eye: retinal edema; Genitourinary: decreased male fertility;
Chinical Laboratory: positive antinuclear antibody; Hemaloporetic: thrombocytopenia;
Immunologic: anaphylaxis, Lupus-like syndrome, vasculitis; Infegumentary: alopecia.
DOSAGE AND ADMINISTRATION. The recommended dose for adults is 1200 mg
administered in two divided doses 30 minutes before the morning and evening meal.
MANAGEMENT OF OVERDOSE. While there has been no reported case of over-
dosage, symptomatic supportive measures should be taken should it occur.
References: 1. Frick MH, Elo O, Haapa K, et al: Helsinki Heart Study: Primary preven-
tion trial with gemfibrozil in middle-aged men with dyslipidemia. N Engl J Med
1987,317:1237-1245 2. Manninen V, Elo O, Frick MH, et al: Lipid alterations and decline
inthe incidence of coronary heart disease in the Helsinki Heart Study. JAMA 1988;
260:641-651. 3 Nikkila EA: Familial lipoprotein lipase deficiency and related disorders of
chylomicron metabolism. In Stanbury J. B. et al, (eds.): The Metabolic Basis of Inherited
Disease, 5th ed., McGraw-Hill, 1983, Chap. 30, pp. 622-642.
Caution — Federal law prohibits dispensing without prescription,
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Table 3
NSAIDS Effect on Clinical Laboratory Results

Test
Platelet
AST/ | ALT/ Bleeding | aggre-
Medication | SGOT*| SGPT | BUN| Creatinine| time gation
Flurbiprofen A A A A A v
Ibuprofen A A A v
Naproxen A A A \ 4
Piroxicam A A A A

*Key: AST = aspartate aminotransferase, formerly SGOT; SGOT = serum glutamic-oxalo-
acetic transaminase; ALT = alanine aminotransferase, formerly SGPT; SGPT = serum
glutamic-pyruvic transaminase; BUN = blood urea nitrogen; A = increased; ¥ = decreased.

Table 4
Hypoglycemic Medication Effects on Clinical Laboratory Results

Test Finding
AST/ | ALT/ Neutro- Hemolytic | Aplastic
Medication SGOT* |SGPT| LDH| AlkPO, | BUN | Creat | WBC| phils | Pit anemia anemia
Glipizide A A A A A A A A A A A
Glyburide A A A A A & A A A A A

*Key: AST = aspartate aminotransferase, formerly SGOT; SGOT = serum glutamic-oxaloacetic transaminase; ALT = alanine aminotransferase,
formerly SGPT: SGPT = serum glutamic-pyruvic transaminase; LDH = lactate dehydrogenase; Alk PO, = alkaline phosphatase; BUN = blood
urea nitrogen; Creat = creatinine; WBC = white blood cell count; Plt = platelets; & = increased; ¥ = decreased.

Table 5
Lipid Lowering Medication Effects on Clinical Laboratory Values

Test
AST/ ALT/
Medication SGOT*| SGPT | Alk PO, LDH | CPK| Bili | UA | BUN| Glucose | Hgb | Het | WBC | Plt
Gemfibrozil A A A A A A A A | A
Probucol A A A A A A A A

*Key: AST = aspartate aminotransferase, formerly SGOT; SGOT = serum glutamic-oxaloacetic transaminase; ALT = alanine aminotransferase,
formerly SGPT: SGPT = serum glutamic-pyruvic transaminase; Alk PO, = alkaline phosphatase; LDH = lactate dehydrogenase; CPK = creatine
kinase: Bili = bilirubin; UA = uric acid; BUN = blood urea nitrogen; Hgb = hemoglobin; Het = hematocrit; WBC = white blood cell count; Plt =
platelets; A = increased; ¥ = decreased.
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Table 6
Androgen and Anabolic Steroid Effect on Clinical Laboratory Results

Tests
Thyroid
RBC function AST/ ALT/
Medication HDL-C*| LDL-C | count tests SGOT | SGPT | Alk PO, | BUN | Creatinine
Testosterone \4 A A A A A A A A
Norethandrolone v A A A A A A A A
Danazol v A A A A A A A A
Oxymesterone v A A A A A A A A

*Key: HDL-C = High-density lipoprotein cholesterol; LDL-C = low-density lipoprotein cholesterol; RBC = red blood cell; AST = aspartate
aminotransferase, formerly SGOT; SGOT = serum glutamic-oxaloacetic transaminase; ALT = alanine aminotransferase, formerly SGPT; SGPT =
serum glutamic-pyruvic transaminase; Alk PO, = alkaline phosphatase; BUN = blood urea nitrogen; 4 = increased; W = decreased.

Table 7
Antiulcer Medication Effect on Clinical Laboratory Results
Test
AST/ ALT/ Alkaline

Medication SGOT* SGPT phosphatase Creatinine | WBC | PIt
Cimetidine A A A v v
Misprostol A A A

Ranitidine

hydrochloride A

*Key: AST = aspartate aminotransferase, formerly SGOT; SGOT = serum glutamic-oxaloacetic transaminase; ALT = alanine aminotransferase,
formerly SGPT; SGPT = serum glutamic-pyruvic transaminase; WBC = white blood cell count; Plt = platelets; A = increased; ¥ = decreased.

Table 8
Antiseizure Medication Effect on Clinical Laboratory Results
Test

AST/ ALT/ Thyroid
Medication SGOT* | SGPT | Alk PO, function Na | GGT | Glucose | Neutrophils
Carbamazepine A A A v v v
Primidone
Phenytoin A A A

*Key: AST = aspartate aminotransferase, formerly SGOT; SGOT = serum glutamic-oxaloacetic transaminase; ALT = alanine aminotransferase,
formerly SGPT; SGPT = serum glutamic-pyruvic transaminase; Alk PO, = alkaline phosphatase; Na = sodium; GGT = gamma glutamyl
transferase; A = increased; ¥ = decreased.

(continued on page 365)
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In arthritis therapy:

Because youre co:gcemed
about G.1. reactions...

NSAIDs may aaversely affect the hematologic, hepatic, renal, and gastrointestinal
systems, although G.I. reactions occur most frequently.

=

Qiclofenac so

An established record of G.1. tolerability.*

*Contraindicated in patients hvnerfenqrwe to aspirin, other NWJD« or Voltaren. As with other NSAIDs, the most
frequent complaints relate to the G.I. tract. In patients treated chronically with D therapy, us G.1. toxicity
such as bleeding, ulceration, and perforation can occur. Elevations of SGOT and/or SGPT, so i ; have been
reported in association with Voltaren treatment; cases of severe hepatic re ns have rarely been reported.

Please see following page for brief summary of Prescribing Information.




Voltaren®
diclofenac sodium
Enteric-Coated Tablets

Brief Summary (See full Prescribing
Information)

INDICATIONS AND USAGE :
Voltaren is indicated for acute and chronic treat-
ment of the signs and symptoms of rheumatoid
arthritis, osteoarthritis, and ankylosing
spondylitis.

CONTRAINDICATIONS

Patients with hypersensitivity to it, in whom
Voltaren, aspirin, or other nonsteroidal anti-in-
flammatory drugs induce asthma, urticaria, or
other allergic-type reactions.

WARNINGS
Gastrointestinal Effects
Risk of G.I. ulcerations, bleeding and perforation
with nonsteroidal anti- inflammatory therapy:
serious C.1. toxicity can occur at any time, with or
without warning symptoms, during chronic
treatment. The occurrence is about 1% after 3-6
months, 2-4% after a year. Patients should be
informed of signs and sgmptoms of serious C.I.
toxicity and what to do if it occurs. No subset of
patients not at risk has been identified. Prior his-
tory of serious G.I. events and other risk factors of
peptic ulcer disease, e.g., alcoholism, smoking,
etc., have been associated withincreased risk. The
elderly and debilitated tolerate ulceration and
bleeding less well than other individuals and most
spontaneous reports of fatal G.|. events are in this
population. G.I ulceration and bleeding can occur
without warning symptoms and chronically
treated patients should be followed. It is recom-
mended that patients be maintained on the
lowest dose of diclofenac sodium possible consis-
tent with achieving a satisfactory therapeutic re-
Sponse.
Hepatic Effects ‘ aE
As with other nonsteroidal anti-inflammatory
drugs, elevations of one or more liver tests may
occur during Voltaren therapy. These laboratory
abnormalities may progress, may remain un-
changed, or may be transient with continued
therapy. Borderline elevations, (i.e., 1.2-3 times
the upper limit of normal [ULND), or greater eleva-
tions of transaminases occurred in about 15% of
Voltaren-treated patients. The SGPT (ALT) test is
probably the most sensitive indicator of liver in-
Jury. In clinical trials, meaningful elevations (i.e.,
more than 3 times the ULN) of SGOT (SCPT was not
measured in all studies) occurred in about 2% of
approximately 5700 patients at some time during
Violtaren treatment. In a large, open, controlled
trial, meaningful elevations of SGOT and/or SGPT
occurred in about 4% of 3700 patients treated for
2-6 months, including marked elevations tie.,
more than 8 times the ULN) in about 1% of the
3700 patients. In that open-label study, a lower
incidence of borderline (1.2-3 times the ULN),
moderate (3-8 times the ULN), and marked (=8
times the ULN) elevations of SGOT or SGPT was
observed in patients randomized to other
NSAIDs. Transaminase elevations were seen more
frequently in patients with osteoarthritis than in
those with rheumatoid arthritis (see ADVERSE
REACTIONS).

Transaminase elevations were reversible on ces-
sation of therapy, and among 51 patients in all
studies with marked elevations, signs and symp-
toms of liver disease occurred in only 3 cases, and
only 1 patient developed jaundice. Most patients
with borderline elevations did not have therapy
interrupted,; transaminase elevations in most of
these cases disappeared or did not progress.
There were no identifying features to distinguish
those patients who developed marked elevations
from those who did not.

In addition to the enzyme elevations seen in
clinical trials, rare cases of severe hepatic reac-
tions, including jaundice and fatal fulminant hep-
atitis, have been reported.

Because severe hepatotoxicity may develop
without a prodrome of distinguishing symptoms,
physicians should measure transaminases
periodically in patients receiving long-term
therapy with Voltaren. The optimum times for
making the first and subsequent transaminase
measurements are not known. In the largest US.
trial (open-label), which involved 3700 patients
monitored first at 8 weeks and 1200 patients
monitored again at 24 weeks, almost all mean-
ingful elevations in transaminases were detected
before patients became symptomatic. In 42 of
the 51 patients in all trials who developed marked
transaminase elevations, abnormal tests oc-
curred during the first 2 months of therapy with
Voltaren. Based on this experience the first trans-

aminase measurement should be made no later
than 8 weeks after the start of Voltaren treat-
ment. As with other NSAIDs, if abnormal liver
tests persist or worsen, if clinical signs and/or
symptoms consistent with liver disease develop,
or if systemic manifestations occur (e.g.,
eosinophilia, rash, etc.), Voltaren should be
discontinued L

TJo minimize the possibility that hepatic injury
will become severe between transaminase mea-
surements, physicians should inform patients of
the warning signs and symptoms of hepatotox-
icity(e.g., nausea, fatigue, lethargy, pruritus, jaun-
dice, right upper quadrant tenderness and “flu-
like'" symptoms), and the appropriate action to
take should these signs and symptoms appear.

PRECAUTIONS

Allergic Reactions: As with other nonsteroidal
anti-inflammatory drugs, allergic reactions in-
cluding anaphylaxis, have been reported.

Fluid Retention and Edema: Fluid retention

and edema have been observed in some patients
taking Voltaren,
__Renal Effects: Cases of significant renal failure
in patients receiving Voltaren have been reported
from postmarketing experience, but were not
observed in over 4,000 patients in clinical trials
during which serum creatinines and BUNs were
followed serially. Since Voltaren metabolites are
eliminated primarily by the kidneys, patients with
significantly impaired renal function should be
more closely monitored than subjects with nor-
mal renal function.

Porphyria: The use of diclofenac in patients
with hepatic porphyria should be avoided.

Drug Interactions 5

Asplrin: Concomitant administration of Voltaren
and aspirin is not recommended.
 Anticoagulants: NSAIDs affect platelet func-
tion as well, concurrent therapy with all NSAIDs,
including Voltaren, and warfarin requires close
monitoring of patients to be certain that no
change in their anticoagulant dosage is required.

Digoxin, Methotrexate, Cyclosporine:
Voltaren, like other NSAIDs, through effects on
renal prostaglandins, may cause increased tox-
icity of digoxin, methotrexate, and cyclosporine.

Lithlum: Voltaren decreases lithium renal
clearance and increases lithium plasma levels. In
patients taking Voltaren and lithium con-
comitantly, lithium toxicity may develop.

Oral Hypoglycemics: Physicians should con-
sider the possibility that diclofenac may alter a
diabetic patient's response to insulin or oral hy-
poglycemic agents.

Diuretics: Voltaren and other NSAIDs can in-
hibit the activity of diuretics. Concomitant treat-
ment with potassium-sparing diuretics may be
Iassolciated with increased serum potassium
evels.

_ OtherDrugs: Insmall groups of patients (7-10/
interaction study), the concomitant administra-
tion of azathioprine, gold, chloroquine, D-pen-
icillamine, prednisolone, doxycycline, or digitoxin
did not significantly affect the peak levels and
AUC values of Voltaren.

Drug/Laboratory Test Interactions .
Effect on Blood Coagulation: Voltaren in-
creases platelet aggregation time but does not
affect bleeding time, plasma thrombin clotting
time, plasma fibrinogen, or factors V and Vil to Xii.
Pregnancy Category B

There are no adequate and well-controlled studies
in pregnant women. Voltaren should be used dur-
ing pregnancy only if the benefits to the mother
justify the potential risk to the fetus. Because of
the known effects of prostaglandin-inhibiting
drugs on the fetal cardiovascular system (closure
of ductus arteriosus), use of Voltaren during late
pregnancy should be avoided.

Labor and Delivery

The effects of Voltaren on labor and delivery in
pregnant women are unknown. However, as with
other nonsteroidal anti-inflammatory drugs, it is
possible that Voltaren may inhibit uterine
contraction.

Nursing Mothers

Voltaren has been found in the milk of nursing
mothers. As with other drugs that are excreted in
milk, Voltaren is not recommended for use in
nursing women.

Pediatric Use

Dosage recommendations and indications for
use in children have not been established.

ADVERSE REACTIONS

The incidence of common adverse reactions
(greater than 1%) is based upon controlled clinical
trials in 1543 patients treated up to 13 weeks. By
far the most common adverse effects were
gastrointestinal symptoms, most of them minor,

occurring in about 20%, and leading to discon-
tinuation in about 3%, of patients. Peptic ulcer or
G.|. bleeding occurred in clinical trials in less than
1% of approximately 1800 patients during their
first 3 months of diclofenac treatment and in less
than 2% of approximately 800 patients followed
for 1year. Comparative rates were 0.2% for peptic
ulcer or G.I. bleeding in approximately 2000
diclofenac-treated patients and 0.6% in approxi-
mately 600 aspirin-treated patients.

In double-blind trials there were fewer minor
gastrointestinal complaints in 1227 patients
treated with Violtaren than in 721 patients treated
with aspirin, 22% vs 33% (compared to 13% on
placebo).

The following adverse reactions were reported
in patients treated with Voltaren:

Incidence Greater Than 1% (All derived from
clinical trials.)

Body as a Whole: Abdominal pain or cramps*,
headache, fluid retention, abdominal distention.

Digestive: Diarrhea*, indigestion*, nausea*,
constipation*, flatulence, liver test abnormalities,
PUE, i.e., peptic ulcer, with or without bleeding
and/or perforation, or bleeding without ulcer
(see above and also WARNINGS).

Nervous System: Dizziness.

Skin and Appendages: Rash, pruritus.

Special senses: Tinnitus.

*Incidence, 3% to 9% (incidence of unmarked re-
actions is 1-3%)

Incidence Less Than 1%—Causal Relationship
Probable (Adverse reactions reported only in the
literature, not seen in clinical trials, are considered
rare and are italicized.)

Body as a Whole: Malaise, swelling of lips and
tongue, photosensitivity, anaphylaxis, anaphylac-
toid reactions.

Cardiovascular: Hypertension, congestive
heart failure.

Digestive: Vomiting, jaundice, melena, aph-
thous stomatitis, dry mouth and mucous mem-
branes, bloody diarrhea, hepatitis, appetite
change, pancreatitis with or without con-
comitant hepatitis, colitis

Hemic and Lymphatic: Hemoglobin decrease,
leukopenia, thrombocytopenia, hemolytic ane-
mia, aplastic anemia, agranulocytosis, purpura,
allergic purpura.

Metabolic and Nutritional Disorders:
Azotemia.

Nervous System: Insomnia, drowsiness, de-
pression, diplopia, anxiety, irritability.

Resplratory: Epistaxis, asthma, laryngeal
edema.

Skin and Appendages: Alopecia, urticaria, ec-
zema, dermatitis, bullous eruption, erythema
multiforme major, angioedema, Stevens-
Johnson syndrome.

Special Senses: Blurred vision, taste disorder,
reversible hearing loss, scotoma.

Urogenital: Nephrotic syndrome, proteinuria,
oliguria, interstitial nephritis, papillary necrosis,
acute renal failure.

Incidence Less Than 1% —Causal Rela-
tionship Unknown (Adverse reactions reported
only in the literature, not seen in clinical trials, are
considered rare and are italicized.)

Body as a Whole: Chest pain. ;

Cardiovascular: Palpitations, flushing, tachy-
cardia, premature ventricular contractions, myo-
cardial infarction. :

Digestive: Esophageal lesions.

Hemic and Lymphatic: Bruising.

Metabolic and Nutritional Disorders: Hypo-
glycemia, weight loss.

Nervous System: Paresthesia, memory distur-
bance, nightmares, tremor, tic, abnormal coorai-
nation, convulsions, disorientation, psychotic
reaction.

Respiratory: Dyspnea, hyperventilation, edema
of pharynx.

Skin and Appendages: Excess perspiration,
exfoliative dermatitis

Special Senses: Vitreous floaters, night blind-
ness, amblyopia. :

Urogenital: Urinary frequency, nocturia,
hematuria, impotence, vaginal bleeding.

C91-8 (Rev. 4/91)
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leukopenia and thrombocytopenia. Misprostol
has been shown to increase liver enzyme lev-
els, but has no effect on leukocytes or plate-
lets. Ranitidine hydrochloride has no appre-
ciable effect on leukocytes or platelets, but does
increase alanine aminotransferase (ALT) (also
called serum glutamic-pyruvic transaminase
[SGPT)) levels and can cause a false-positive
urine protein level.

Antiseizure medication
The effects of antiseizure agents are summa-
rized in Table 8.

Carbamazepine, one of the most commonly
prescribed antiseizure medications, has been
shown to increase liver enzyme levels, decrease
thyroid function tests, increase sodium levels,
and cause neutropenia and aplastic anemia.
Primidone is one of the safer antiseizure medi-
cations in that it can only cause megaloblastic

anemia. Phenytoin (with or without sodium)
has been shown to cause increased alkaline
phosphatase levels, as well as gamma glu-
tamyl transferase and serum glucose levels.

Antibiotics
Table 9 summarizes the effects of antibiotics
on laboratory tests.

Cefadroxil monohydrate, one of the cepha-
losporins, has been shown to increase liver en-
zyme levels, as well as cause a false-positive
direct Coombs’ test result. Cefixime can cause
false-positive urine ketone or urine sugar lev-
els. It has also been shown to cause a false-
positive direct Coombs’ test result. Cefopera-
zone sodium can cause elevated serum liver
enzymes as well as BUN and creatinine lev-
els. This medication has also been shown to
cause false-positive urine sugar levels and pro-
longed prothrombin time. Ceftriaxone sodium

Table 9
Antibiotic Effects on Clinical Laboratory Results
Test
Direct
AST/ | ALT/ Urine | Urine Coombs’

Medication SGOT* | SGPT | Alk PO, | BUN | Creat | Trigl | Chol | Gluc | K | ketones | sugar | PT test
Cefadroxil

monohydrate A A A
Cefixime A A A
Cefoperazone

sodium A A A A A A A
Ceftriaxone

sodium A A A A A
Cephalexin A A
Ciprofloxacin A A A A A
Doxycycline A v
Erythromycin A A A
Fluconzaole A A
Penicillin A A A
*Key: AST = aspartate aminotransferase, formerly SGOT; SGOT = serum glutamic-oxaloacetic transaminase; ALT = alanine aminotransferase,
formerly SGPT; SGPT = serum glutamic-pyruvic transaminase; Alk PO, = alkaline phosphatase; BUN = blood urea nitrogen; Creat = creatinine;
Trigl = triglyeerides: Chol = cholesterol; Gluc = glucose; K = potassium; PT = prothrombin time; A = increased; W = decreased.
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Table 10
Antihistamine Effects on Clinical Laboratory Results

Test Finding
AST/ | ALT/ Neutrophil | Platelet | Hemolytic
Medication SGOT*| SGPT | WBC count count anemia
Terfenadine A A
Chlorphenira-
mine v v v A

oxaloacetic transami s ALT = al

*Key: AST = aspartate aminotransferase, formerly SGOT; SGOT = serum glutamic-
i inotransferase, formerly SGPT; SGPT = serum

glutamic-pyruvic transaminase; WBC = white blood cell count; g = increased; ¥ = decreased.

can also cause increases in liver enzymes and
serum BUN and creatinine levels as well as
a prolonged prothrombin time. Cephalexin
(with or without hydrochloride) can cause a
false-positive urine sugar level and false-posi-
tive direct Coombs’ test result.
Ciprofloxacin, a fluroquinolone, causes ele-
vated serum triglyceride, cholesterol, glucose,
and potassium levels, and can cause prolonga-
tion of the prothrombin time. Doxycycline
(with or without a salt [calcium, hyclate,
monohydrate]), one of the tetracyclines, ele-
vates BUN levels and decreases serum
prothrombin times. Erythromyecin (with or with-
out one of its various salts), one of the macro-
lides, causes increased serum liver enzyme lev-
els. Fluconazole, an antifungal medication,
which is becoming more popular, can cause ele-
vated liver enzyme levels. Penicillin and clavul-
inic acid, a popular antibiotic used to treat in-
fection caused by B-lactamase—producing bac-
teria, can cause elevated liver enzyme levels
as well as a false-positive urine sugar level.

Antihistamines
Refer to Table 10 for a summary of the effects
of antihistamines.

Terfenadine has been shown to increase se-
rum liver enzyme levels. Chlorpheniramine
can cause leukopenia, neutropenia, thrombocy-
topenia, and hemolytic anemia.

Vitamins
Table 11 summarizes the effects of vitamins
on the results of laboratory tests.
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Table 11
Vitamin Effects on Clinical Laboratory Results
Test

AST/ | ALY/ | Uric
Medication SGOT* | SGPT | acid
Vitamin B, (niacin) A A
Vitamin C (ascorbic

acid) A

*Key: AST = aspartate aminotransferase, formerly SGOT: SGOT =
serum glutamic-oxaloacetic transaminase; ALT = alanine ami-
notransferase, formerly SGPT; SGPT = serum glutamic-pyruvic
transaminase; A = increased; ¥ = decreased.

Vitamin B3 (niacin), an agent that has been
long used as a lipid-lowering agent, has been
shown to increase liver enzyme levels. Vita-
min C (ascorbic acid), one of the commonly
abused vitamins, can cause increased serum
uric acid levels.

Comment

An atypical laboratory result must be fully ex-
plained by the clinician ordering the test. The
effects may be due to diet, disease, or drugs,
or a combination of any two or all three fac-
tors acting in concert. The clinician must de-
termine which of these factors is causing the
observed effect on the laboratory test result.
The clinician must then decide as to what fur-
ther action to take in response to the observed
result. Careful consultation with the clinical
pathologist can often aid the clinician in the

decision-making process.
(continued on page 369)
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ALLERGIC REACTION TO CEFTIN TABLETS OCCURS, DISCONTINUE THE DRUG. SERIOUS ACUTE
MAY REQUIRE EPINEPHRINE AND OTHER EMERGENCY MEASUR
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