
Drug effects on laboratory values 
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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, 
and decreases 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 
anem1as. 

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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IRif SUMIMRY 
CARD\ZEMI!II CD (dlltlozem hydrochloride) Copsules 
CARD\ZEMI!II SR (dll~zem hydrochlonde) SUstolned Releose Copsules 
COHTRAIHDICATIONS 
CARD\ZEM o controlndlcoted In (1) potlents witt1 sick sir>JS syndrome except In 
the presence of • functioning ventrlculor pocemoker, (2) potlents with 
second- or third-degree AV block except In the presence of • functioning 
ventrlculor pocemoker, (3) potients with hypotension (less thon 90 mm Hg 
systolic), (4) potients wilo hove dernonstroted hypersensitivity to the drug, 
ond (5) potlents witt1 ocute rnyocordiol lntorctlon ond pulrnonory congestlon 
documented by X-roy on odmlsslon. 
WARNINGS 
1. Cordlac Conduction. CARDIZEM prolongs AV node retroctory periods 
without ~Jticontly pr~ng sinus node recovery time, except WI potients 
with sick sinus syndrome. ThO efftct moy rore~ resu~ In obnonmol~ slow heort 
rotes (portlculorly In potients witt1 sick sinus syndrome) or second- or third-
degree AV block (13 of 3,007 potlents or 0.43% ). Concomltont use of 
dlltlozem with beto-blockers or dlgltolls moy result In oddltlve effects on 
cordloc conduction. A potlent with Prlnzmetol's onglno developed penO<O of 
osystole (2 to 5 secondO) ofter • single dose of 60 mg of dlltiozem. 
I. COft9Citlvt Hell'! Failure. Although dlltiozem ~ • negotlve Inotropic effect 
In Jsoloted onlmol tissue preporotlons, hernoclynomk stud~s In hLrnOns with 
normol ventrlculor function hove not shoWn • reduction In cordloc Index nor 
consistent negotlve effects on controctillty (dpl~) . An ocute study of orol 
dlltlozem In potients with Jmpolred ventrlculor functlon (ejection froctlon 24% 
± 6%) showed Improvement In Indices of ventrlculor function without 
~iticont decreose In controctlle function (dpl~). Worsening of congestive 
heort follure hos been reported In potients witt1 preexisting Jmpolrment of 
ventrlculor function. Expenence with the use of CARDIZEM In comblnotlon 
witt1 beto-blockers In potlents with Jmpolred ventrlculor tunctlon o J im~td . 
Coutlon should be extrclsed when using this comblnotion. 
3. lt(potenslon. Decreoses In blood pressure ossoclottd with CARDJZEM 
theropy moy occoslonol~ resu~ In symptornotlc hypotension. 
4. Acute Hcpetk Injury. Mlkl elevotions of tronsomlnoses witt1 ond without 
concomitant elevotlon In olkollne phosphotost and bilirubin hove been 
observed In clinical studies. Such elevotlons wtre usually transient ond 
frequently resolved even with continued dlltlozem treatment. In ror• 
Jnstonces, slgnltlcont elevotlons In enzymes such as olkoline p/>osphotose, LDH, 
SGOT, SGPT, ond other phenomeno consistent with acute hepotic Injury hove 
been noted. These rtoctlons tended to occur early after theropy Jnltlotlon ( 1 
to 8 wetks) ond hovt been reve~ble upon discontinuation of drug therapy. 
The relationship to CARDIZEM Is uncertain In some cases, but probobl< In 
some. (See PRECAUTIONS.) 
PUCAII110HS 
General. CARD\ZEM Is extenslvt~ metobol lzed by the liver and excreted by 
the kidneys and In bile. N. with ony drug given over prolonged periods, 
Joborotory porometers should be monitored ot regulor Intervals. The drug 
should be used with caution in potients with lmpolred reno! or hepotlc 
functlon. In subacute and ctronk dJog and rot studies designed to produce 
to~clty, high doses of diltiozem were associated with hepotlc domoge. In 
speclol subacute hepotlc studies, orol doses of 125 mg/kg ond higher In rots 
were associated with hlstologlcol changes In the liver wlhkh were reve~ble 
wlhen the drug was discontinued. In dogs, doses of 20 mglkg were olso 
associated with hepotic chonges; however, these chonges were reversible 
witt1 continued dloslng. 
Denmotologlcol events (see ADVERSE REACTIONS sectlon) moy be tronslent ond 
moy dlsoppeor despite continued use of CARD\ZEM However, sl<ln eruptions 
progressing to erythemo multltorme ondlor exfoliative denmotltls hove also 
=~t:~=~~ed. Should • denmotologlc reoctlon pe~st, the drug 

DNg Interaction. Due to the poten~l tor ocklltlve effects, coutlon ond careful 
tltrotlon ore warranted In potlents receMng CARD\ZEM concomltontly with ony 
agents known to affect cardiac controctll lty and/or conduction. (See 
WARNINGS.) Phorrnocologk studies lndlcote thot there moy be ocklltlve effects 
In prolonging AV conduction when using beta-blockers or digita lis 
concorn~tlywith CARD\ZEM (See WARNINGS.) 
As with oil drugs, core should be exercised when treotlng potlents with 
multiple medkotlons. CARDIZEM ...-.dergoes blotronstonnotlon by cytoctrorne 
P-450 mixed function oxidase. Coodmlnlstrotlon of CARDIZEM with other 
agents wJhkh follow the some route of blotronstormotlon moy resutt In the 
c~tltlve lnhlbltlon of metobollsm. Dosages of slmllorly metobollzed drugs 
such as cyclosporln, portkulorly those of low therapeutic ratio or In patients 
witt1 reno! ond/or hepotlc Jmpolrmen~ moy require adjustment when starting 
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ONCE-A-DAY 
CARDIZEM® 
(diltiazem HCI) 
Switch from carcriHIII• SR on a total mg/day basis 
For new patients starting on carcr~zem• CD: 
• Start with one 180-mg capsule daily 
• Monitor for 2 weeks; if optimal response is not met 
• Titrate to goal blood pressure 

or stopping concomltontiy odmlnlstered CARDIZEM to molntoln optimum 
therapeutic blood ~Is. 

kll-blockcrs: Controlled and uncontrolled domtstlc studies suggest thot 
concomltont use of CARDIZEM and beto-blockers Is usual~ well tolerated, but 
ovolloble doto ore not sufficient to predict the effects of concomltont 
treotment In potlents with left ventriculor dysfunction or cordioc conduction 
obnonmolitles. 
Administration of CARDIZEM (diltlozem hydrochlonde) concomltontly with 
propronololln five normol voluntters resulted In lncreosed propronolollevels 
In oil subjects ond bloovallobllity of propranolol was Increased oppr~mote~ 
50%. ~ combination therapy Is Initiated or withdrown In conjunction with 
propronolol, on adjustment In the propronolol dose moy be worronted. (See 
WARNINGS.) 
Clmetldine: A study in six healthy volunteers has shoWn • slgnificont ""reose 
In peak diltl.!zem pJosmo ~Is (58%) ond oreo-under-the-curve (53%) after o 
1-week course of cimetldlne ot 1 ,200 mg per day ond dlltiozem 60 mg per 
day. Ronitldlne produced smaller, nonslgn~cont Jncreoses. The effect moy be 
medloted by clmetldlne's known lnhibltlon of hepotlc cytochrome P-450, the 
enzyme system probably responsible tor the flrst-poss metobollsm of 
dlltlozem. Potlents currently receMng diltlozem therapy should be careful~ 
monitored tor • chonge In phormocologlcol effect when Initiating ond 
discontinuing therapy with cimetldine. An odjustment In the dlltiozem dose 
may be warranted. 
Digitalis: Adminlstrotlon of CARDIZEM with dig~n In 24 healthy mole subjects 
Increased plasm• digoxin concentrotlons opproxlmotely 20%. Another 
Investigator found no Increase In digoxin levels In 12 potlents witt1 coronary 
artery disease. Since there hove been conflktlng results regarding the effect of 
digoxin levels, It Is recommended thot dlgo~n levels be monitored wlhen 
Initiating, adjusting, ond discontinuing CARDIZEM therapy to ovoid possible 
over-or under-cligitolizotlon. (See WARNINGS.) 
Anesthetics: The depression of cordioc controctlllty, conductivity, and 
automaticity as weU as the vascular dilotlon ossocloted with onesthetics moy 
be potentiated by calcium channel blockers. When used concomltontly, 
onesthetics ond coldum blocke~ should be titroted coreful~. 

Cercinogencsls, Mutegenesis, Impairment of Fertility. A 24-month study in 
rots ot orol dosoge levels of up to 100 mg/kg/doy, and o 21-month study in 
mice ot orol dosoge levels of up to 30 mg/kg/doy showed no e~dence of 
cordnogenkity. There was also no mutogenlc response In vitro or In vivo In 
mommollon cell assoys or in ~tro In bocteno. No evklence of lmpolred fertility 
wos observed In • study performed In mole ond female rots ot oral dosoges of 
up to 100 mg/kg/doy. 
Pregnancy. Cotegory C. Reproduction studies hove been conducted In mice, 
rots, ond rabbits. Administration of doses ranging from five to ten times greoter 
(on • mg/kg basis) thon the dol~ recommended theropeutlc dose has resulted 
In embryo and tetollethollty. These doses, in some studies, hove been 
reported to couse skeletal obnonmolities. In the perinotoVpostnotol studies, 
there was an increosed lncldtnce of stillbirths at doses o/20 times the humon 
dose or greater. 
There: lire: no well-controlled studies In pregnant women; therefore, use 
CARDIZEM In pregnont women only if the potentlol benefit justifies the 
potentl.!l nsk to the fetus. 
Nursing Mothen. Dll~em Is excreted in human milk. One report suggests 
thot concentrotlons in breast milk may oppro~mote serum levels. If use of 
~~.~deemed essentl.!l, on oltemotlve method of Infant feeding should 

Pediatric Use. Safety ond effectiveness in chlklren hove not been estobiOhed. 
ADvtRSI: R£ACT10NS 
Serious ociverse reoctlons hove been rare In studies corned out to dote, but ~ 
should be recognized that potlents with lmpolred ventrlculor function and 
cordloc conduction abnormalities hove usuolly been excluded from thtse 
studies. 
The adverse events described below represent events obstrved In clinical 
studies of hypertensive potlents rece iving either CARDIZEM Toblets or 
CARD\ZEM SR Capsules os well as expenences observed In studies of onglno 
and during morl<eting. The most common events In hypertension studies ore 
shoWn In • toble witt1 rotes in plocebo podents shoWn tor componson. Less 
common events ore listed by bo~ system; these Include any odverse 
reoctions seen In onglno studies thot were not observed In hypertension 
studies. In oil hypertenslvt potlents toking CARDIZEM T oblets or CARD\ZEM SR 
Capsules stucled (over 900), the most common ociverse events were edemo 
(9%), heocloche (8%), dizziness (6%), asthenia (5%), ~r>JS br~rdio (3%), 
fiushlng (3%), ond first-degree AV block (3%). On~ edemo ond perh.lps 
broclycordio ond dizziness were dose reloted. 
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I hi I hll IIIIN l'ldllllll I Ill\ I ,II IN 

DOUBLE BLIND PLACEBO CONTROLLED HYPERTENSION TRIALS 
ADVERSE DilTIAZEM PLACEBO 

N=315 N=~1t 
HTS (li>) I PT5 (ll>) 

Heocloche 38 (12%) 17 (8%) 
AV ~ockFJrstDegree 24 (7.6%) 4 (1.9%) 
Dizziness 22 (7%) 6 (2.8%) 
Edema 19 (6%) 2 (0.9%) 
Br~rdio 19 (6%) 3 (1.4%) 
ECGAbnormi!Jity 13 (4.1%) 3 (1.4%) 
Asthen~ tO (3.2%) 1 (0.5%) 
Constipotlon 5 (1.6%) 2 (0.9%) 
Dyspepsia 4 (1.3%) 1 (0.5%) 
Nausea 4 (1.3%) 2 (0.9%) 
Po l~tlons 4 (1.3%) 2 (0.9%) 
Po~rlo 4 (1.3%) 2 (0.9%) 
Sornno~nce 4 (1.3%) 
Alk Phos Increase 3 (1%) 
Hypotension 3 (1%) 
Jnsomnlo 3 (1%) 
Rosh 3 (1%) 
AV Block Second Degree 2 (0.6%) 

(0.5%) 
1 (0.5%) 
1 (0.5%) 
1 (0.5%) 

The following ~ble presents the most common M:tverse rc&etions reported In 
plocebo-controlled trials In potlents receiving CARDIZEM CD up to 360 mg with 
rotes in plocebo potlents shown tor componson. 
ADVERSE R£AcnON CARDIUM CD 

HEADACHE 
BRADYCARDIA 
EDEMA 
DIZZNESS 
ECG A8NORMAUTY 
AV BLOCK ARST DEGREE 
ASTHENIA 

N=324 
9.0% 
4.3% 
3.7% 
3.1 % 
3.1% 
2.2% 
1.9% 

PLACEBO 
N:175 
8.0% 
2.3% 
2.3% 
3.4% 
2.9% 

1.7% 

In clinkol trials of CARD\ZEM CD Capsules, CARD\ZEM Tablets, ond CARD\ZEM SR 
Copsu~s lrrvoMng over 3000 potlents, the most common events (le, greoter 
thon 1%) were edemo (4.9%), heodoche (4.9%), dizziness (3.5%), osthen~ 
(2.7%), first-degroe AV block (2.2%), brodycordia (1.6%), flushing (1.5%), 
nouseo (1.4%), rash (1.3%), ond dyspepslo (1 .2%). 
In ockltion, the following even~ were roported Infrequently (less thon 1% ). 
tardiovescula:l Angno, orrhythmlo, AV block (second- or third-degree), bund~ 

branch block, congestive heort toilure, ECG obnormalides, hypotension, 
pol~tlons, syncope, tochycordlo, ventrkular extrasystoles. 

Nervous System: Abnonmol dreams, omneslo, depression, goit obnonmolity, 
holluclnotlons, Insomnia, ner.-ousness, poresthesio, personality change, 
somnolence, tiMitus, tremor. 

Gesbolntestlnlt: - · constlpotlon, diorrheo, dry mouth, dysgeusio, rnikl 
e~votlons ot SGOT, SGPT, LDH, and alkol,. phosphotose (see hepotlc 
warnilgs), 1Hrst, vomiting. wel!trt moose. 

Dennotologlcel: Pttechloe, photosensitivity, pruritus, llticarlo. 
Other: Amblyopia, CPK Increase, dyspn<o, epistaxis, eye irritation, 

hyperglycemlo, hyperuricemia, Impotence, muscle cromps, nosol 
congestion, nocturlo, osteoortlculol pain, polyu1o, sexual atficultles. 

The following postmorl<etlng events hove been reported infrequently In 
patients receMng CARDIZEM' olopeclo, erythema multlforme, exfollotlve 
denmotltls, extropyromldol S)!Tlptoms, glnglvol hyperpla~o, hemolytic anemia, 
increased bleeding time, Jeukopenlo, purpura, retinopathy, ond 
thrombocytopenlo. In oddltlon, events such as myocordlol Infarction hove 
been observed wlhkh ore not reodl~ distlngulshoble from the noturol history 
ot the dlseose In thest potltnts. A number of well-documented coses of 
generalized rash, chorocterlzed os Jeukocytoclostlc vosculltls, hove been 
rtporttd. However, • definitive couse and effect relotlonshlp belween these 
events ond CARD\ZEM theropy Is yet to be estobllshed. 
HOWSU'PLID 
CARD\ZEMI!II CD (ciltlozem h)'ctochlonde) Is ll'l!l i~ as copsules ot 180 mg. 2~ 
ms. ond 300 ms n bottles ot 30 ond 90, ond n UDIP<!I pockoges ot 100. 
CARDIZEMI!II SR (ditlozem h)<i'octjor1de) Is ovoillble os sustolned releose c:opsUes 
ot 60 ms. 90 ms. ond 120 ms n bottles ot 100, ond n UDIPI!II pockoges ot 100. 
ProciJct JrtormotJon os ot October 1991 

References: 1. Doto on file, Mlrion Metrtll Dow Wlc. 2. Cramer JA, Mlttson RH, 
Prevey.v<, etol. JAMA 1989;261(22}3273-3274. 
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Table 1 
Antihypertensive and Cardiac Medication Effects on Clinical Laboratory Results 

AST/ ALT/ 
Medication SGOT* SGPT AlkP04 LDH CPK Bili BUN Creat K Na Ca Glu HDL-C LDL-C Triglycerides 

Atenolol • • • • 
Betaxolol 

hydrochloride • • • .. • • • 
Labetalol 

hydrochloride • • 
Captopril • • • • • • 
Lisinopril • • • • • • • 
Enalapril 

maleate • • • • • • • 
Diltiazem • • • • • • • 
Nicardipine 

hydrochloride • • • 
Nifedipine • • • • • • • • 
Verapamil • • • 
Prazosin 

hydrochloride .. 
Furosemide • .. .. • • 
Hydrochloro-

thiazide • • • • • 
*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; .&. = increased; 'f' = decreased. 

Table 2 
Psychotherapeutic Agents' Effects on Clinical Laboratory Results 

White Red 
blood blood 

AST/ ALT/ Alkaline cell Neutro- cell 
Medication SGOT* SGPT phosphatas€ Sodium count phils count Platelets 

Chlordiazepoxide 
hydrochloride • • • .. 

Diazepam • • • .. 
Doxepin 

hydrochloride .. .. 
Fluoxetine 

hydrochloride • • .. 
Haloperidol .. .. .. 
Nortriptyline 

hydrochloride • • • .. .. 
Trazodone 

hydrochloride • • .. .. 
*Key: AST = aspartate aminotransferase, formerly SGOT; SGOT = serum glutamic-oxaloacetic transaminase; AlT = alanine aminotransferase , 
formerly SGPT; SGPT = serum glutamic-pyruvic transaminase; .A. = increased; 'f' = decreased. 

(continued on page 361) 
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To reduce heart attack ri sk, 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 ahd baseline 
LDL/HDL >5 (n = 154).t1 

...___.a ~ll [D) 
(gemfibrozil) 

BID 
600-mg 
Tablets 

TREATS THE ENTIRE TRIAD 
DRAMATICALLY REDUCES HEART ATTACK 
LO PID is indicated for reducing the ri sk of coronary heart di sease in type lib 
patients w ith low HDL, in add ition to elevated LDL and triglycerides, and 
w ho have had an inadequate response to weight loss, diet, exercise, and other 
pharmacologic agents such as bile acid sequestrants and nicotin ic acid. 
LO PID is not indicated for the treatment of Ratients w ith low HDL as their onl y 
.!.i.Rid abnormali ty. 

Contraindicated in patients w ith hepatic or severe renal dysfunction, including 
primary biliary c irrhosis, preexisting ga llbladder disease, or hypersensitivity to 
gemfibroz il. LOPID may increase cholesterol secreti on into the b ile, lead ing to 
cholelith iasis. Caution should be exercised w hen anticoagulants are given in 
conjunction w ith LO PID. 

Reference 1. Manninen y, Tenkanen l , Koski nen P, et al. jo int effects of serum triglyceride and LDL cholesterol and 
HDL cholesterol concentrations on coronary heart d isease ri sk in the Helsi nki Heart Study: implicat ions for 
trea tment. Circulation. 1992;85:37-45. 

•Defined as a combination of defini te coronary death and/or defin ite myocard ial infa rction. 
1Mean HDL- 35 mg/d l ; mean LDL - 208 mg/d l ; P - .005; 95% Cl 21.2 to 118.6. 

Pl ease see last page of this advertisement for warnings, contraindicati ons, and 
brief summary of prescri b ing informati on. 
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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 gemlibrozil. 

WARNINGS. 1. Because of chemical , pharmacological , and clinical similarities be-
tween gemlibrozil and clofibrate. the adverse findings with clofibrate in two large clinical 
studies may also apply to gemlibrozil. 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 requ iring surgery. In the other study, con-
ducted by the World Health Organization (WHO) , 5000 subjects without known cor· 
onary heart disease were treated with clofibrate for live 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 1112 year follow-up period since the trial 
was completed, mortality from any cause was 59 (2.9%) in the Lopid group and 55 
(2.7%) 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 1112 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=0.06 ; historical data 
predicted an expected 4.7 cases in the placebo group) Gl malignancies and deaths 
I rom malignancies were not statistically 

Lopid"' (Gemfibrozil Capsules and Tablets) 

from controls in the incidence of liver tumors. 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 demonstrated a florid hepatic peroxisome prolifera-
tion following Lopid administration to the male rat. An adequate 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 librate class when liver biopsies were com-
pared before and atter treatment in the same individual. 

Administration ol approximately three or ten times the human dose to male rats for 10 weeks 
resulted in a dose-related decrease ollertility. Subsequent studies demonstrated that this 
effect was reversed atter 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 fertili ty in females or harm to 
the fetus due to Lopid. Minor fetotoxicity was manifested by reduced birth rates observed 
at the high dose levels. No significant malformations were found among almost 400 off. 
spring from 361itlers of rats and 100 fetuses from 22 litters of rabbits. 

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

6. Nursing Mothers- Because of the potential for tumorigenicity shown for gem-
librozil in rats, a decision should be made whether to discontinue nursing or discontinue 
the drug, taking into account the importance 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. Therefore, 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-
malion 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 gallbladder surgery was observed for the 
Lopid group (17 vs 11 subjects, a 54% ex-
cess) . This result did not differ statistically 

P~llrDJ~· 
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. 

(gemfibrozil) ~~gi~J 
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 to 5 years. 
In that study, the following adverse reactions 
were statistically more frequent in subjects in 
the Lopid group (placebo incidence in paren-

RAISES HDL, LOWERS LDL AND TRIGLYCERIDES 
DRAMATICALLY REDUCES HEART ATIACK 

from the increased incidence of cholecystectomy 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 gallstones are found. 

3. Since a reduction ol 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 acute renal failure. In most subjects who have 
had an unsatisfactory lipid response to either drug alone. the possible 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 10%, and unilateral in 6.3% 
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 rf lipid response is inadequate atter 3 months of therapy. 

3. Drug Interactions- (A) Lovastatin : Rhabdomyolysis has occurred with combined 
gemfibrozil and lovastatin therapy. It may be seen as early as 3 weeks aher initiation of 
combined therapy or atter several months. In most subjects who have had an unsatisfac-
tory lipid response to either drug alone, the possible benefit of combined therapy with 
lovastatin and gemfibrozil does not outweigh the risks of severe myopathy, rhab-
domyolysis, and acute renal failure. There is no ass_urance that periodic 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 THATTHE 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, 19.6% (1 1.9%); abdominal pain , 9.8% (5.6%); acute appendicitis 
(histologically confirmed in most cases where data are available). 1.2% (0.6%); atrial 
fibri llation, 0.7% (0.1%). 

Adverse events reported by more than 1% of subjects, but without a significant differ-
ence between groups (placebo incidence in parentheses) were: diarrhea, 7.2% (6.5%); 
fatigue, 3.8% (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. 10/o). 
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 tract infections) were 
more common 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 extremities, arthralgia, 
synovitis, rhabdomyolysis (see WARNINGS and Drug Interactions under PRECAU-
TIONS) ; Clinical Laboratory: increased creatine phosphokinase, increased bilirubin , in-
creased liver transaminases (AST [SGOT] , ALT [SGPTJ), increased alkaline phosphatase; 
Hematopoietic: anemia, leukopenia, bone marrow hypoplasia, eosinophil ia; Im-
munologic: angioedema. laryngeal edema, urticaria; Integumentary: exfoliative der-
matitis, rash . dermatitis, pruritus. 
CAUSAL RELATIONSHIP NOT ESTABLISHED: General: weight loss; Cardiac: extrasys-
toles; Gastrointestinal: pancreatitis, hepatoma, colitis; Central Nervous System: confu-
sion, convulsions, syncope; Eye: retinal edema; Genitourinary: decreased male fertility ; 
Clinical Laboratory: posit ive antinuclear antibody; Hematopoietic: thrombocytopenia; 
Immunologic: anaphylaxis, Lupus-like syndrome, vascul itis; Integumentary: 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 0. Haapa K, et al : Helsinki Heart Study: Primary preven-
tion trial with gemfibrozil in middle-aged men with dyslipidemia. N Eng/ J Med 
1987;317:1237-1245. 2. Manninen V, Elo 0 , Frick MH, et al: Lipid alterations and decline 
in the incidence of coronary heart disease in the Helsinki Heart Study. JAMA 1988; 
260:641 -651 . 3. Nikkila EA: Famil ial 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 

Thst 

Platelet 
AST/ ALT/ Bleeding aggre-

Medication SGOT* SGPT BUN Creatinine time gation 

Flurbiprofen ... ... ... ... ... ~ 

Ibuprofen ... ... ... ~ 

Naproxen ... ... ... ~ 

Piroxicam ... ... ... ... 
*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; & = increased; 'f = decreased. 

Table 4 
Hypoglycemic Medication Effects on Clinical Laboratory Results 

Thst Finding 

AST/ ALT/ Neutro- Hemolytic Aplastic 
Medication SGOT* SGPT LDH Alk P04 BUN Creat WBC phils Pit anemia anemia 

Glipizide ... ... ... ... ... ... ... ... ... ... ... 
Glyburide ... ... ... ... ... ... ... ... ... ... ... 
*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 P04 = alkaline phosphatase; BUN = blood 
urea nitrogen; Creat = creatinine; WBC = white blood cell count; Pit = platelets; & = increased; 'f = decreased. 

Table 5 
Lipid Lowering Medication Effects on Clinical Laboratory Values 

Thst 

AST/ All'/ 
Medication SGOT* SGPT AlkP04 LDH CPK Bili UA BUN Glucose Hgb Hct WBC Pit 

Gernfibrozil ... ... ... ... ... ... ... ... ... 
Probucol ... ... ... ... ... ... ... ... 
*Key: AST = aspartate aminotransferase, formerly SGOT; SGOT = serum glutamic-oxaloacetic transaminase; ALT = alanine aminotransferase, 
formerly SGPT: SGPT = serum glutamic-pyruvic transaminase; Alk P04 = alkaline phosphatase; LDH = lactate dehydrogenase; CPK = creatine 
kinase; Bili = bilirubin; UA = uric acid; BUN = blood urea nitrogen; Hgb = hemoglobin; Hct = hematocrit; WBC = white blood cell count; Pit = 

platelets; & = increased; 'f = decreased. 
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Table 6 
Androgen and Anabolic Steroid Effect on Clinical Laboratory Results 

Thsts 

Thyroid 
RBC function ASTI ALT/ 

Medication HDL-C* LDL-C count tests SGOT SGPT AlkP04 BUN Creatinine 

Thstosterone ... .. .. .. .. .. .. .. .. 
Norethandrolone ... .. .. .. .. .. .. .. .. 
Danazol ... .. .. .. .. .. .. .. .. 
Oxymesterone ... .. .. .. .. .. .. .. .. 
*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 P04 = alkaline phosphatase; BUN = blood urea nitrogen; £ = increased; 'f' = decreased. 

Table 7 
Antiulcer Medication Effect on Clinical Laboratory Results 

Thst 

AST/ ALT/ Alkaline 
Medication SGOT* SGPT phosphatase Creatinine WBC Pit 

Cimetidine .. .. .. ... ... 
Misprostol .. .. .. 
Ranitidine 

hydrochloride .. 
*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; Pit = platelets; £ = increased; 'f' = decreased. 

Table 8 
Antiseizure Medication Effect on Clinical Laboratory Results 

Thst 

AST/ All'/ Thyroid 
Medication SGOT* SGPT AlkP04 function Na GGT Glucose Neutrophils 

Carbamazepine .. .. .. ... ... ... 
Primidone 

Phenytoin .. .. .. 
*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; £ = increased; 'f' = decreased. 

(continued on page 365) 
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enacsodJUm 
An established record of 0.1. tolerability.* 

*Contraindicated in patients hypersensitive to aspirin, other NSA!Os, or Voltaren. As with other NSA!Os, the most 
frequent complaints relate to the C. I. tract. In patients treated chronically with NSA/0 therapy, serious CJ toxicity 
such as bleeding, ulceration, and perforation can occur. Elevations of SCOT and/ or SCPT, some significant, have been 
reported in association with Voltaren treatment; cases of severe hepatic reactions have rarely been reported 
Please see following page for brief summary of Prescribing Information. 



Voltaren® 
dlciOfenac sodium 
Enteric-coated lablets 

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 
arth r itis , 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.l. ulcerations. bleeding and perforation 
with nonsteroidal anti-inflammatory therapy: 
Serious G.l. 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 symptoms of serious G. 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.l. events and other risk factors of 
peptic ulcer disease, e.g ., alcoholism. smoking , 
etc., have been associated with increased risk . The 
elderly and debilitated tolerate ulceration and 
bleeding less well than other individuals and most 
spontaneous reports offatal G.l. events are in this 
population . G.l 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 
As with other nonsteroidal anti-inflammatory 
drugs, elevations of one or more liver tests may 
occur during Voltaren therapy_ These laboratory 
abnorma lities may progress . may remain un-
changed, or may be transient with continued 
therapy Borderl ine elevations. (i.e ., 1.2-3 times 
the upper limit of normal (ULND, or greater eleva-
tions of t ransaminases occurred in about 15% of 
Voltaren-treated patients. The SGPT (ALTl test is 
probably the most sensitive indicator of liver in-
jury In clinical trials , meaningful elevations (i.e., 
more than 3 times the ULNJ of SCOT (SGPTwas not 
measured in all studies> occurred in about 2% of 
approximately 5700 patients at some time during 
Vo ltaren treatment. In a large, open , controlled 
t ria l, meaningful elevations of SCOT and/or SGPT 
occurred in about 4% of 3700 patients treated for 
2-6 months , including marked elevations (i.e ., 
more than 8 times the ULNJ in about 1% of the 
3700 patients . In that open-label study, a lower 
incidence of borderline (1.2-3 times the ULN J, 
moderate (3-8 times the ULNJ, and marked (> 8 
times t he ULNJ elevations of SCOT 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 t herapy, 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 
mterrupted ; 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. ra re cases of severe hepatic reac-
tions. including jaundice and fatal fu lminant 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 t imes for 
making the first and subsequent transaminase 
measurements are not known . In the largest u.s. 
t rial (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 
tra nsaminase elevations , abnormal tests oc-
curred during the first 2 months of therapy with 
Vo ltaren. Based on this experience the first t rans-

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 1f systemic manifestations occur (e .g . 
eosinophilia . rash , etc .>. Voltaren should be 
discontinued. 

To minimize the possibility that hepatic inj ury 
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 primari_ly by the kidneys, patients with 
s1gn1f1cantly 1mpa1red rena l fu nction should be 
more closely monitored tha n subjects with nor-
mal renal function . 

Porphyria: The use of diclofenac in patients 
with hepatic porphyria should be avoided . 
Drug Interactions 
Aspirin: Concomitant administration of Voltaren 
and aspirin is not recommended . 

Anticoagulants: NSAIDs affect platelet func-
tion as well , concu rrent therapy with all NSAIDs. 
1ncludmg Voltaren. and warfarin requires close 
monitoring of patients to be certain that no 
change in their anticoagulant dosage is required . 

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

Lithium: Voltaren decreases lithiu m rena l 
clearance and increases lithium plasma levels. In 
patients taking Voltaren and lithium con-
comitantly, lithium toxicity may develop. 

oral Hypoglycemlcs: 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 diu retics may be 
assoc1ated w1th mcreased serum potassium 
levels. 

Other Drugs: In small groups of patients (7 -10/ 
interaction study!, the concomitant administra-
tion of azathioprine. gold , chloroquine, D-pen-
ICIIIamlne, prednisolone. doxycycline, or digitoxin 
did not significantly affect the peak levels and 
AUC va lues 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 VII to XII. 
Pregnancy category e 
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%1 is based upon controlled clinical 
trials in 1543 patients t reated up to 13 weeks. By 
far the most common adverse effects were 
gastrointestinal symptoms, most of t hem minor. 

occurring_ in about 20%. and leading to discon-
t inuation m about 3%, of patients . Peptic ulcer or 
G. I. bleeding occurred in clinical trials in less than 
1% of approximately 1800 patients during their 
f 1rst 3 months of d1clofenac treatment and in less 
than 2% of approximately 800 patients followed 
for 1 year. Comparative rates were 0.2% for peptic 
ulcer or G.l. bleedin9 in app roximately 2000 
d1clofenac-treated pat1ents and 0.6% in approxi-
mately 600 aspirin -t reated patients. 

In double-blind trials there were fewer minor 
gastrointestinal complaints in 1227 patients 
treated with Voltaren 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* , flu1d retention. abdominal distention . 

Digestive: Diarrhea• . indigestion• nausea• 
constipation• , flatulence. liver test abnormalities ' 
PUB. 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 J 

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

cardiovascular: Hypertensio n, congestive 
heart failure . 

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

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

Metaboflc and Nutritional Disorders : 
Azotemia . 

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

Respiratory: Epistaxis , asthma , laryngeal 
edema. 

Skin and Appendages: Alopecia , urticaria, ec-
zema . dermat1t1s . 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, prematu re ventncular 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. t remor. t1c. abnormal coordi-
nation, convulsions , disorientation, psychotic 
react1on. 

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 . 
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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 ofthe 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 

Thst 

Direct 

AST/ ALT/ Urine Urine Coombs' 

Medication SGOT* SGPT AlkP04 BUN Creat Trigl Chol Glue K ketones sugar PT test 

Cefadroxil 
monohydrate .. .. .. 

Cefixime .. .. .. 
Cefoperazone 

sodium .. .. .. .. .. .. .. 
Ceftriaxone 

sodium .. .. .. .. .. 
Cephalexin .. .. 
Ciprofloxacin .. .. .. .. .. 
Doxycycline .. ~ 

Erythromycin .. .. .. 
Fluconzaole .. .. 
Penicillin .. .. .. 
*Key: AST = aspartate aminotransferase, formerly SGOT; SGOT = serum glutamic-oxaloacetic transaminase; ALT = alanine aminotransferase, 
formerly SGPT; SGPT = serum glutamic-pyruvic transaminase; Alk P04 = alkaline phosphatase; BUN = blood urea nitrogen; Creat = creatinine; 
Trig! = triglycerides; Chol = cholesterol; Glue = glucose; K = potassium; PT = prothrombin time; A = increased; 'Y = decreased. 
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Table 10 
Antihistamine Effects on Clinical Laboratory Results 

Thst Finding 

ASTI Al.XI Neutrophil Platelet Hemolytic 
Medication SGOT* SGPT WBC count count anemia 

Thrfenadine .. .. 
Chlorphenira-

mine ~ ~ ~ .. 
*Key: AST = aspartate aminotransferase, formerly SGOT; SGOT = serum glutamic-
oxaloacetic transaminase; All' = alanine aminotransferase, formerly SGPI'; SGPI' = serum 
glutamic-pyruvic transaminase; WBC = white blood cell count;"- = 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. Erythromycin (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 [3-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 

Thst 

AST/ ALT/ Uric 
Medication SGOT* SGPT acid 

Vitamin B3 (niacin) .. .. 
Vitamin C (ascorbic 

acid) .. 
*Key: AST = aspartate aminotransferase, formerly SGOT; SGOT = 
serum glutamic-oxaloacetic transaminase; All' = alanine ami-
notransferase, formerly SGPI'; SGPI' = serum glutamic-pyruvic 
transaminase; "- = 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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gram- gram-
positive or negative 

Be confident with 

ZINACEEJg 
cefuroxime sodium/GLAXO 
750 mg or 1.5 g q8h 

Balanced Empiric Therapy 
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Research Triangle Park. NC 27709 

When it's time to convert from IV to oral ... 

CEFTIN"~JraLETS 
(cefuroxime axetil) 
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Zinace!• BRIEF SUMMARY 
(cefuroxime sodium injection) 

pnl -P~~~ fa~~ff~~!ng, see complete prescribing information in ZinaceP (sterile cefuroxime 

ind.icated for the treatment of patients with Infections caused by susceptible 

resistance. 

the o~fr:~rs~:V:o~f3 ~:e~~~f:'s~~~s5~s~eto~ th~c:~:~e~~ ~~;~e~':~~~~S~ ~~ ~ohn~~ui~te~~~s at 
~~~~~a~~~~,a~~r ~~~~~cg:J;~~~~~~~r~pa~a~~~~~%1~~o~~~s~ne\as:~~~rds ~r~~~~:J.hou be obtained for the 
CONTRAINDICAnONS: nnacef• is contraindicated In patients with known allergy to the cephalosponn group ol 
antibiotics. 
WARNINGS: BEFORE THERAPY WITH ZINACEF" IS INSTITUTED, CAREFUL INQUIRY SHOULD BE MADE TO DETERMINE 
WHETHER THE PATIENT HAS HAD PREVIOUS HYPERSENSITIVITY REACTIONS TO CEPHALOSPORINS, PENICILLINS, OR 
OTHER DRUGS. THIS PRODUCT SHOULD BE GIVEN CAUTIOUSLY TO PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS 
SHOULD BE ADMINISTERED WITH CAUTION TO ANY PATIENT WHO HAS DEMONSTRATED SOME FORM OF ALLERGY, 
PARTICULARLY TO DRUGS. IF AN ALLERGIC REACTION TO ZINACEF OCCURS, DISCONTINUE THE DRUG. SERIOUS ACUTE 
HYPERSENSITIVITY REACTIONS MAY REQUIRE EPINEPHRINE AND OTHER EMERGENCY MEASURES. 

Pseudomembranous colitis has been reported with the use of cephalosporins (and other broad-spectrum antibiotics); 
therefore, it Is lmgortant to consider its diagnosis in patients who develop diarrhea in association with antibiotic use. 

swTdf:irr~~~rtna~o;~~~~~~~c~P~~o~z:s:z:~;~~~~ ~0n~ g~~!~~~~s~n~, ~~~Jg~.~~~~~re~~~~~ostrkJia. 
Cholestyramine and colestipol resins have been shown to bind tne toxin in vitro. 

Mild cases of colitis may respond to drug discontinuation alone. Moderate to severe cases should be managed with fluid, 

ete~~rffieag~t«{~f~i~;tufe~~v~gn~~~~~i1~gb~~f~~3tion or when it ts severe oral vancomycin is the treatment of choice for 
antibiotic-associated pseudomembranous colitis produced by Clostridium diilicile. Other causes of colitis should also be 
considered. 
PRECAUTIONS: Altnough Zinacef rarely produces aherations in kidney function, evaluation of renal status during therapy is 
recommended, especially in seriously ill patients receiving the maximum doses. Cephalosporins should be given with caution 
to patients receiving concurrent treatment with potent diuretics as these regimens are suspected of adversely affecting renal 
function. 

ANTr~6o~~1~ru~1rN)~ :cai~ies~~u~da~ ~~~Y~n~e~ fe~~~t!nti~U~~~~g~~~~~~ r~~~~~1~~~~r;cYJ~~~~9~~~sual 
doses. 

As with other antibiotics, prolonged use of Zinacel may result in overgrowth of nonsusceptible organisms. Careful 

ob~~~~~~~~~P:~W~~~Wc~s~~g~~· ~ ~~~~~~~ee~i~n~~~~~o~u~~ni~$J~~¥s ~~of~~~~e;,s~~~~gi~~~~~~ fs:~se. 
pa~~~~~2fo;i~1i~\as been rep~rted 1 

at 
hours as also een noted wltn cefuroxime sodium injection. 
relevance of this is unknown. 
Drug/l.aboratory Test Interactions: A false-positive reaction for glucose in the urine may occur with c~ reduction tests 
(Benedicfs or Fthli~'s solution or with Climteste tablets) but not with enzyme-based tests for glycosuna (e.g., Tes-T~e-). As 
~~i~n:~~~ ~s~et~~nC:~~~ ~:::~~Y:~~ ~~~: f~ ~~~:d~~~ab~~:~.the glucose oxidase or hexokinase 

Cefuroxime does not interfere w'M: tne assar of serum and urine creatinine ~y the alkaline picrate method. 
Carcinogenesis, Mutagenesis, Impairment o Fer111it : Altnough no long-term studies In anfmals have been performed to 

ess in children below 3 months of age have not been established. Accumulation of otner 
in newborn infants (with resulting prolongation of drug half·life) has been reported. 

t•~;~~~~~~~~r~~i~E~~~~~~:;~~:~~~t~~~eenec~· ~~"'~'"~•~reactions I ~~ . 

h~~~:o~:~~~~i~~t ~~~~~~~f~~~~~ti~ ~~~g~csu~gu~~ \X f~~;nJ~tr~~3~n~~ ~~~ in~ru~~~n~~3rmea (1 in 220 patients) and 
nausea (1 in 440 patients) . Onset of pseudomembranous colitis symptoms may occur during or after antibiotic treatment (see 
WARNINGS~. 
Hypersensi ivity Reactions: Hypersensitivity reactions have been reported in fewer than 1% of the patients treated with Zinacef 
and include rash ~1 in 12Wr. Pruritus, urticana, and pos~ive Coombs test each occurred In fewer than 1 in 250 ~atients, and, 
~fe~e~s~tri~~ ;:~~m~sh~~e ~a;~~. anaphylaxis, drug fever, erythema multiforme, toxic epidermal necro ysls, and 

:~~~~is~ e:~~e;~~~~;:~~:~~ ;~~n~~~~~s~:~t ~:e~rgbsrae~e~e~ ~~of~~~ :;Oe:)!~~ ~~~~i~(~~~ J~J 4 
· · · used in controlled sflJdies. 

(1 in 50 patien~). LDH (t in 75 patients), 

creatinine clearance have been observed, 
but tneir relationship to cefuroxime is unknown. 

In addition to the adverse reactions listed above tnat have been observed in patients treated with cefuroxime, the following 

Sever 
impairment with 
druglherap 
indicated. 

DOSAGf~N'8 ~8Miffls{~~no7t(~~~~~t~~:::;s~~;;· P~~=~·i~~~~~~~~u~[:O~fpenta 
Impaired Renal Function: A reduced dosage must ~e employed .len renal function is Impaired. Dosage s~ould be 
determined by the degree of renal Impairment and the susceptibility of the causative orgamsm (see Tabre 1 in product package 

~l)'a/ ·sUPPliED : Zlnacef In the dry state should be stored between Wand 30'C (59' and B6'f) and protected from light. 
~;B~cg~ ~to~~2- vials and infusion packs as follows: 

NOC 0173-0354- ,) 
NDC 0173-0353- 750-mg• In usion Pac~ (Tray of tO) 
NOC 0173-0356- 1.5-jj'lntusion Pack (Tray of tO)_ 
NOC Ot73-0400 7.5-jj' Pharmacy Bulk Package (Tray ol6) 

50~~~c~f~ro;~n0;~ ,a Fa~~~~~na~ff~1~~~me sOdium should not be stored above -20"C. Zinacef is supplied frozen in 
NOC 0173-~424-00 ¥so-mg• Plastic Container (Carton ol24) 
NOC Ot 73-0425-00 t .5-jj' Plastic Container (Carton ol24) 
*Equivalent to celuroxlme. 

+ 
G/axo Pharmaceuticals"" 
Zinacef• (sterile cefuroxime sodium): Glaxo Pharmaceuticals, Research Triangle Park, NC 27709 
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Zinacef• (cefuroxime sodium injection): ManufacflJred for Giaxo Specialties Inc., Research Triangle Pari<, NC 27709 
by Baxter Heatthcare Corporation, Deerfield, IL 60015 

Cehin• (cefuroxime axelil) Tablets BRIEF SUMMARY 
The following is a brief summary only. Before prescribing, see complete prescribing information in Cettin• 
(cefuroxime axetil) Tablets product labeling. 

INDICATIONS AND USAGE: Cettin• Tablets are indicated for the treatment of patients with 
infections caused by susceptible strains of tne designated organisms in the following diseases: 
1. Pharyngitis and Tonsillitis caused by Streptococcus pyogenes (group A beta-hemolytic 

streptococci) . (Penicillin is the usual drug of choice in the treatment and prevention of 
streptococcal infections, including the prophylaxis of rheumatic fever. Ceftin Tablets are generally 
effective in the eradication of streptococci from the oropharynx. Celtin Tablets are not indicated lor 
the prophylaxis of subsequent rtleumatic fever because data to support such use are not yet 
available.) 

2. Otitis Media caused by Streptococcus pneumoniae, Haemophilus influenzae (ampicillin-
susceptible and ampicillin-resistant strains), Moraxella catarrhalis (ampicillin-susceptible strains) , 
and Streptococcus pyogenes (group A beta-hemolytic streptococcij . 

3. lower Respiratory Tract Infections (bronchitis) caused by Streptococcus pneumaniae, 
Haemophilus influenzae (ampicillin-susceptible strains) , and Haemophilus parainfluenzae 
(ampicillin-susceptible strains). 

4. Urinary Tract Infections caused by Escherichia coli and Klebsiella pneumoniae in the absence of 
urological complications. 

5. Skin and Skin Structure Infections caused by Staphylococcus aureus and Streptococcus 
pyogenes (group A beta-hemolytic streptococci). 
Bacteriologic studies to determine tne causative organism and its susceptibility to cefuroxime 

should be performed. Therapy may be started while awaiting the results of these studies. Once these 
results become available, antibiotic treatment should be adjusted accordingly. 

CONTRAINOICATIONS: Ceftin• Tablets are contraindicated In patients with known allergy to the 
cephalosporin group of antibiotics. 

WARNINGS: BEFORE THERAPY WITH CEFnN• TABLETS IS INSTITUTED, CAREFUL INQUIRY SHOULD 
BE MADE TO DETERMINE WHETHER THE PATIENT HAS HAD PREVIOUS HYPERSENSITIVITY REACTIONS 
TO CEPHALOSPORINS, PENICILLINS, OR OTHER DRUGS. THIS PRODUCT SHOULD BE GIVEN CAU-
TIOUSLY TO PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE ADMINISTERED WITH CAUTION 
TO ANY PATIENT WHO HAS OEMONSTRATED SOME FORM OF ALLERGY, PARTICULARLY TO DRUGS. IF AN 
ALLERGIC REACTION TO CEFTIN TABLETS OCCURS, DISCONTINUE THE DRUG. SERIOUS ACUTE 
HYPERSENSITIVITY REACTIONS MAY REQUIRE EPINEPHRINE AND OTHER EMERGENCY MEASURES. 

As with other cephalosporins (and other broad-spectrum antibiotics), pseudomembranous colitis has 
been repor1ed with the use of Cettin; therefore, it is important to consider Its diagnosis In patients who 
develop diarrhealnassociationwithanliblotlcuse. 

Treatment with broad-spectrum antibiotics alters normal flora of the colon and may permit overgrowth of 
clostridia. Studies indicate that a toxin produced by CloStridium difficile is one primary cause of antibiotic-
associated colitis . Cholestyramine and coleslipol resins have been shown to bind the toxin 
in vitro. 

Mild cases of colitis may respond to drug discontinuation alone. Moderate to severe cases should be 
managed with fluid, electrolyte, and protein supplementation as indicated. Elderly patients may be 
susceptible to fluid tosses and should be treated aggressively. Antiperistaltic agents such as opiates and 
dipheooxylate with atropine (e.g., lomotit•) may prolong and/or worsen the condition and should be avoided 
if pseudomembranous colitis Is suspected. 

When the colitis Js not relieved by drug discontinuation or when it is severe, metronidazole and oral 
vancomycin have been shown to be beneficial. Oral vancomycin is the treatment of choice for antibiotic-
associated pseudomembranous colitis produced by Clostridium difficile. Other causes of colitis should also 
be considered. 

PRECAUTIONS: General : If an allergic reaction to Ceftin• Tablets occurs, the drug should be 
discontinued, and, H necessary, the patient should be treated with appropriate agents. e.g., antihistamines, 
pressoramtnes, or corticosteroids. 

As with other antibiotics, prolofl!Jed use of Ceftin Tablets may result in overgrowth of nonsusceptible 
organisms. If superinfection occurs during therapy, appropriate measures should be taken. 

Broad-spectrum antibiotics should be prescribed with caution for individuals with a history of colitis. 
Information lor Patients: (Pediatric) Ceftin is only available in tablet form. During clinical trials, the tablet 
was well tolerated by children who could swallow the tablet whole. Children who cannot swallow the tablet 
whole may have the tablet crushed and mixed with food (e.g., applesauce, ice cream). However, ~ should be 
noted that the crushed tablet has a strong, persistent. bitter taste. Oiscootinuation of therapy due to the taste 
and/or problems of administering this drug occurred In 13% of children (range, 2% to 28% across centers). 
Thus, the physician and parent should ascertain, preferably while still in the physician's office, that the child 
can ingest Ceftin Tablets reliably. If not. alternative therapy should be considered. 

~~~~~~~::~7B!~!~:~:.~r~;t~~~~~;ia~~~ro~~~ew7~cg~~it~0~~~~acb~:~s;~ ~~ ~~~n~i~a~n~~~-~~e~0t~~~ 
for glycosuria (e.g., Clinisttx•, Tes-Tape~ . As a false-negative result may occur in the ferricyanlde test. it Is 
recommended that either the glucose oxidase or hexokinase method be used to determine blood plasma 
glucose levels inpatientsreceivingCeftinTablets. 

Ceturoxime does not interfere with the assay of serum and urine creatinine by the alkaline picrate method. 
Carcinogenesis, Mutagenesis, Impairment of Ftrtlllty: Aftllot.Jgh no tono-term studies in animals have been 
performed to evaluate carcinogenic potential. oo mutagenic potential of cefuroxlme was found in standard 
laboratory tests. 

Reproductive studies revealed oo impairment of fertility in animals. 
Pregnancy: Pregnancy Category 8: Reproduction studies have been performed in rats and mice at doses 
up to 50 to 160 times the human dose and have revealed no evidence of impaired fertility or harm to the 
feflJs due to cefuroxlme axetil. There are, however. no adequate and well-controlled studies in pregnant 
women. Because animal reproduction studies are not always predictive of human response, this drug 
should be used during pregnancy only if clearty needed. 
Nursing Mothers: Since cefuroxime Is excreted in human milk, consideration should be given to 
discontinuing nursing temporarily during treatment with Ceftin Tablets. 

ADVERSE REACTIONS: The adverse reactions to Cettin• Tablets are similar to reactions to other orally 
administered cephalosporins. Cellin Tablets were usually well tolerated in controlled clinical trials. Pediatric 
patients taking crushed tablets during clinical trials complained of the bitter taste of Ceftin Tablets (see 
ADVERSE REACTIONS: Gastrointestinal and PRECNJTIONS: Information for Patients: (Pediatric)). The 
majority of adverse events were mild, reversible In nature, and did not require discontinuation of the drug. 
The incidence of gastrointestinal adverse events Increased with the higher recommended doses. Twenty-five 
(25) patients have received Ceftin Tablets 500 mg twice a day for one to 2.5 months with no increase in 
trequencyorseverityofadverseevents. 

The following adverse reactions have been reported. 
Gastrointestinal: Nausea occurred In 2.4% of patients. Vomiting occurred in 2.0% of patients. Diarrhea 
occurred In 3.5% of patients. Loose stools occurred in 1.3% of patients. There have been reports of 
pseudomembranous colitis (see WARNINGS) . 

Crushed tablets have a bitter taste . In pediatric clinical studies conducted with crushed tablets, 
complaints due to taste ranged from 018 (0'-) In one center to 47fi1 (66%) In another center. 
Hypersensitivity: Rash (0.6% of patients), pruritus (0.3% of patients), and urticaria (0.2% of patients) have 
been observed. One case of severe bronchospasm has been reported among the approximately 1,600 
patients treated with Ceftin Tablets. Of the patlems treated with Ceftin Tablets who reported a history of 
delayed hypersensitivity to a penicillin and not a cephalosporin, 2.9% of patients experienced a delayed 
hypersensitivity reaction to Ceftin Tablets. 

As with other cephalosporins, hypersensitivity reactions including Stevens-Johnson syndrome, erythema 
multiforme. toxic epidermal necro!ysls, drug fever, and anaphylaxis have been reported. 
Central Nervous System: Headache occurred in less than 0.7% of patients, and diZZiness occurred in less 
than0.2%ofpatients. 
Other: Vaginitis occurred in 1.9% of female patients. 
Clinical Laboratory Tests: Transient &levations in AST (SGOT, 2 .0~ of patients), All (SGPT, 1.6% of 
patients), and LOH {1 .01. of patients) have been observed. Eosinophilia (1.1% of patients) and positive 
Coombs' test (0.4% of patients) have been reported. 

In addition to the adverse reactions listed above that have been observed in patients treated with Ceftin 
Tablets, the following adverse reactions and altered laboratory tests have been reported for cephalosporin-
class antibiotics; 

Adverse Reactions: Allergic reactions Including colitis. renal dysfunction, toxic 
nephropathy, hepatic dysfunction Including cholestasls, abdominal pain, superinfection, 
aplastic anemia, hemolytic anemia. hemorrhage, and pain and/or phlebitis at the injection 
site. 

Several cephalosporins have been implicated in triggering seizures, particularly In 
patients with renal impairment when the dosage was not reduced. If seizures associated 
with drug therapy shoold occur, the drug should be discontinued. Anticonvulsant therapy 
can be given if clinically indicated. 

Altered Laboratory Tests: Increased prothrombin time, increased BUN, increased 
creatinine , fa l se-pos~ive test for urinary glucose, increased alkaline phosphatase, 
neutropenia, thrombocytopenia. leukopenia, elevated bilirubin, pancytopenia, and 
agranulocytosis. 
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