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ABSTRACT
Anaphylaxis is an acute, life threatening event that can progress

extremely rapidly. External allergens as causations have been
identified over the last century. The most recently identified type of
anaphylaxis is not caused by any external allergen and has been
termed Idiopathic Anaphylaxis (IA). Two major types are Gener-
alized or Angioedema with airway obstruction. IA is also classified
by frequency of episodes and response to therapy. Therapy con-
sists of acute emergency therapy and induction of remissions using
prednisone, beta agonists, and H, blockers. Control and remission
are usually induced. IA occurs at all ages, and pediatric and
geriatric IA are often special problems, as is a psychogenic form
where no true reactions occur. Although appropriate management
of lA, in general, has a good prognosis, several problems exist.
Among these are failure to accept IA as an entity or in an
individual case by physicians and patients. A different problem
occurs when the recommended treatment is used and there is
control of lA, but only with persisting high doses of prednisone.
This is corticosteroid dependent IA. The lack of defined mecha-
nisms that will lead to improved therapies and wider acceptance of
IA as an entity remains a major problem. Undifferentiated So-
matoform IA is a serious management problem for physicians.
(Allergy and Asthma Proc 20:311-315, 1999)

Anaphylaxis is a generalized allergic reaction and a
medical emergency that can result in death within

minutes. A classification of anaphylaxis is shown in
Table I.
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HISTORICAL ASPECTS

IgEmediated anaphylaxis was first documented in 2641
B.C., when King Menses was stung to death by a wasp

or hornet according to hieroglyphics. I The first scientific
description of anaphylaxis was in dogs, secondary to an
allergic reaction to toxin from a sea anemone? As allergenic
substances became available, such as horse serum used as
an antitoxin, reports of anaphylaxis occurred, and penicillin
was identified as a major problem in the mid 20th century.
Thus, the allergen had to be available for anaphylaxis to that
agent to be described.

Idiopathic Anaphylaxis (IA) was first described in 1978.3

A point to consider is that anaphylaxis to hymenoptera
stings was first apparent in 2641 B.C., but correlation of
food anaphylaxis was not defined until early in the 20th
century and was initially termed food "poisoning."4 Thus,
food anaphylaxis (like hymenoptera anaphylaxis) probably
existed for thousands of years. Similarly, it can be postu-
lated that IA did not have its onset in the last quarter of this
century, but occurred for thousands of years without recog-
nition of what the disease was. Unfortunately, the diagnosis
is frequently missed even at the present time.

CLASSIFICA nON OF IA

As increasing numbers of cases of IA were seen, it
became possible to classify the cases in terms of

major clinical presentation, i.e., Generalized (G) or life
threatening Angioedema (A). Further, the frequency of ep-
isodes were classified as frequent (F) or infrequent (I). The
current classification of IA is shown in Table II.

TREATMENT OF IA

As increasing numbers of cases of IA were seen, both
acute and preventative treatment regimens were de-

signed and used. These were initially based on regimens
used to prevent radiographic contrast media reactions5 and
are shown in Figure 1. These treatment regimens were
shown to be effective.6•

7 The outcome of these treatment
regimens is diagrammed in Figure 2.

In general, the outcome of treatment of IA has a good
prognosis. Most patients are off prednisone within 1 year of
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TABLE I

Classification of Anaphylaxis

MechanismType

IgE mediated anaphylaxis

Anaphylactoid

Exercise induced

Food and exercise induced

Idiopathic anaphylaxis (IA)

Undifferentiated
somatoform IA (USIA)

Antigen reacts with IgE antibody
on mast cells

A. Opiates
B. Radiographic contrast media

Uncertain

Uncertain

Uncertain

Psychogenic

TABLE II

Examples of Causes

Foods, insect venoms, drugs, foreign serum, latex,
allergen injections

A. Direct stimulation of mast cells
B. Mechanism unknown

Running causes anaphylaxis

A specific food plus exercise results in
anaphylaxis

Sudden spontaneous onset of generalized
anaphylaxis or life threatening angioedema

Patient describes symptoms of IA but these are
never objectively documented

Disease

Generalized (G)
Angioedema (A)
Frequency of episodes

Summary of diagnoses

Corticosteroid dependent lA
(CSD-IA)

Malignant IA (M-IA)

lA-Questionable (Q)

IA- Variant (V)

Undifferentiated somatoform IA
(USIA)

Classifying Idiopathic Anaphylaxis (IA)

Symptoms

Urticaria or angioedema with bronchospasm, hypotension, syncope
Angioedema with upper airway compromise (laryngeal, pharyngeal, tongue)
More than 6 times per year: frequent (F)
Less than 6 times per year: infrequent (I)
IA-G-F, IA-A-F, IA-G-I, IA-A-I

Variations of IA Diagnoses

Applied when a patient is controlled by prednisone, but has recurrent episodes
of IA below a threshold dose of prednisone

Applied when a patient requires high doses of prednisone to control lA The
doses of prednisone were arbitrarily set at 30 mg daily or 60 mg on alternate
days, but much higher doses may be required.

Applied for a patient with possible IA where documentation of objective
findings are unsuccessful and diagnosis is uncertain.

Applied when symptoms of IA vary from classic IA. IA- V may subsequently be
classified as lA-A, IA-G, IA-Q, or USIA.

Symptoms mimic IA but not objective findings are documented, and the
symptoms are not responsive to the regimen for IA.

initiation of treatment. This is in contrast to the outcome of
patients with severe prednisone dependent asthma.

SPECIAL PROBLEMS IN IA

Undifferentiated Somatoform IA

This diagnosis defines patients who have a psychiatric
disease and express this by reporting symptoms that

appear to be IA.s The diagnosis is one of exclusion by
failure to find objective evidence of documentation of phys-
ical findings consistent with IA in Emergency Service ex-
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aminations and usually failure to respond to the regimen for
IA. The prognosis is poor as the concept of psychiatric
disease is rejected by the patient and sometimes by the
personal physician. These patients may be treated with
excess doses of prednisone with the expected side effects.

Pediatric IA

There is a lower incidence of IA in the pediatric popu-
lation, but this does occur and is frightening to pa-

tients and families.9,10 Fortunately, the pediatric IA cases
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Patient presents with anaphylaxis
or history of anaphylaxis

Immediate assessment of possible allergens, exercise etc.
If no identifiable cause, manage as IA.

PROGRAM FOR lA-I
1. Arrange acute treatment
2. No chronic medication
3. Defined return visit to

assess reponse and
compliance

PROGRAMS FOR BOTH IA-F AND lA-I
1. See that Epipen and medications are with patient
2. Review emergency plan
3. If patient lives at a distance make arrangements

with local physician
4. Instruction on how to contact managing physician
5. EDUCATION

-Emergency treatment
-Understanding IA
-Information sheets on IA
-Prognosis is usually good

ACUTE TREATMENT
1. Epipen
2. Prednisone 60 mg
3. Hydroxyzine 25 mg
4. Go to nearest emergency service

Determine frequency of previous episodes. Classify as
IA-F or lA-I

LONG TERM PROGRAM, IA-F
1. Continue all medications
2. Prednisone daily untillA controlled
3. After 1-6 weeks convert to

alternate day prednisone at higher dose
4. Reduce prednisone by 5-10 mg/dose/month
5. If episode of IA occurs repeat steps 2,3, and 4

PROGRAM FOR IA-F
1. Arran~e acute treatment
2. Prednisone 60 mg as

single a.m. dose
3. Albuterol 2 mg t.i.d.
4. Hydoxyzine 25 mg t.i.d.
5. Return visit defined: 1 week

Figure 1. Algorithm for the management of idiopathic anaphylaxis. From Patterson R, Harris KE. Classification of idiopathic anaphylaxis
(IA) and an algorithm for the management of IA. In Patterson R. (Ed.) Idiopathic Anaphylaxis. Providence, RI: Oceanside Publications, 22,
1997.

respond to the same regimen developed for adult cases of
lA, with appropriate adjustment of doses for body weight.

Fatalities from IA

Fatalities have been reportedll and it is very likely that
far more fatalities have occurred than have been re-

ported because of failure to describe the disease for decades
(or centuries as described in the introductory statements)
and failure to make the diagnosis even at the present time.

Corticosteroid Dependent IA

This refers to patients whose prednisone dosage cannot
be lowered below a certain threshold. Zaditen (keto-

tifen), a mast cell stabilizer not available in the U.S., is
helpful in many such cases. 12

Patient Education

Patients with lA, and at times the referring physician,
may not accept the diagnosis and lack of an external

allergen as a triggering event. Further, the use of prednisone

alarms some patients and their personal physicians. For
these reasons we published a book on lA, from which we
receive no royalties, so that a comprehensive source of
information was available to patients and their physicians. 13

Potential Mechanisms of IA

These have been discussed in detail by Grammer. 14 The
explanation for IA reactions is unknown, and it may

be decades before the mechanisms are established for IA-G
and lA-A. These two types of IA may differ in the mech-
anisms responsible. Possible mechanisms to be considered
are as follows. An autoimmune mechanism such as IgG
antibodies against IgE fixed to mast cells or IgG antibodies
against the IgE receptor on mast cells are both possible
mechanisms. The action of histamine releasing factors is
another mechanism to be studied. A major problem in
evaluating mechanisms is that patients with IA-F must have
treatment started immediately to prevent fatalities, and the
mechanism responsible for IA may be altered by the IA
therapeutic regimen.
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Figure 2. Two outcomes aftherapy for IA-G-F. A. Daily prednisone is converted to alternate day prednisone, reduced, and discontinued. The
rate of prednisone reduction depends upon the history, experience, and judgment of the physician. B. Prednisone does not control episodes
and no objective evidence of IA is documented. Rapid reduction and discontinuation of prednisone is carried out as the patient has
undifferentiated somatoform IA. From: Patterson R, Harris KE. Patterns of response to management of idiopathic anaphylaxis and ketotifen
in management of idiopathic anaphylaxis. In Patterson R. (ed.) Idiopathic Anaphylaxis. Providence, RI: Oceanside Publications, 35, 1997.
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COLUMBUS AND THE NEW WORLD:

MEDICAL IMPLICATIONS
Edited by GUY A. SETTIPANE, M.D.

Clinical Professor of Medicine
Brown University, Providence, RI

".../ have been using as a textbook The Columbian Exchange by Crosby, for the last
four years. However, / have been looking for a book with information that students
could apply better" I think this book provides the (reader) not only with the historical
context but also with the legacy of the exchange in our present times ... We will adapt
this excellent book as one of the textbooks for the course, Columbus and His Time."

History and Honors Program, Atlantic Union College

"... One need not be a professional historian or medical specialist to find enjoyment ill
its provacative detail, tantalizing illustrations and illuminating discussions of unusual
topics." Providence Journal, October] 9. 1995

This new International book is unique In that modern medical knowledge was used to answer
the many puzzling questions about diseases that devastated the Native American Indians
(Amerindians). For example, why were the Amerindians so susceptible to European
childhood diseases? Why were these diseases so severe as to cause millions of
Amerindians to die? What were these diseases? How were they transmitted to the Native
American Indians? What diseases did the Indians introduce to the Europeans? What role
did swine influenza play?

The new techniques of HLA tissue typing have enabled us to analyze the genetics of present
day Amerindians. Did the incorporation of new genetic material from the old world enable the
Native Indians to fight infections better? What percentage of the present day Indian
population have European, Oriental, and African HLA blood and tissue types?

In this book we have gathered some of the world's great medical specialists to
help answer these questions. These specialists include health scientists from Mexico,
Ecuador, France, Belgium, Canada and the U.S.A. Three of the United States authors are
from the National Institute of Health at Bethesda, Maryland. One author is the Minister of
Public Health of Ecuador (Plutarco Naranjo, M.D.). The opinions and conclusions from these
experts are based on the best scientific knowledge available today.

To order: remit check or money order, $49.50 (Hardcover) to

OceanSide Publications Inc.
95 Pitman Street
Providence, Rhode Island 02906 U.S.A.

Visa/MasterCard accepted
Outside U.S.A. please add $30.00

148 pages
36 Illustrations
ISBN0-936587-07-5
Phone (401) 331-2510
FAX(401) 331-5138
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at least 2 hours before or 2 hours after levofloxacin administration,
For information on Warnings, Precautions, and additional Adverse Reactions that
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Theophylline: No significanl eHect of levofloxacln on the plasma concentrations, AUC, and other dlsposilioo paramelers for theo-
phylline was detected in a dinical study involving 14 healthy volunteers. Similarfy, no apparent effect of theophylline on tevoflOXBcln
absorption and disposJUonwas ollserved. However, concomitant administration of other Quinolones with fheophylline has resulted In
prolonged elimination half-life, elevated serum theophylline levels, and a subsequent increase in the risk of theophylline' related
adverse reactions in the patient population. Therefore, theophylline levels should be closely monitored and approprfate dosage
adjustments made when levonoxadn Is co-administered. Adver5e reactions, including seizures, may occur with or without an eleva-
tion in serum theophylline levels.lSee WARNINGS and PRECAUTIONS: General)
Warfarin: No significant eHect of levofloxacin on the peak plasma concentrations, AUC, and other disposition parameters lor R- and
S- warfarin was detected in a clinical study involving healthy volunteers. No significant change in prothrombin time was noted in the
presence of levofloxacin. Similarly, no apparent effect of war1arin on levofloxacin absorption end disposition was observed. However,
since some quinolones have been reported to enhance the effects of oral anticoagulant warfarin or its derivatives in the patienl
population. the prothrombin time or other suitable coagulation test should be closely monitored if a quinolone anlimicrobialls
administered concomitantly with war1arin or its derivatives.
Cyclosporine: No significant effect of levofloJlacin on the peak plasma concentrations. AUC. and other disposition parameters tor
cyclosporine was detected in a c1inital study invoMng healthy volunteers. However, elevated serum levels 01cycIosporine have been
reported in the patient population when co-administered with some other Quinolones.levofloxaCin CITIP and ~ were slightly lower
while TI'Ilall and 11/2 were slightly longer in the presence of cydosponne than those observed In other studies without concomitant
medication. The differences, however, are not considererl to be dinically significant. Therefore, no dosage adJusfment is required lor
levofloxacin or cycIosporine when administered concomitantly.
Digoxin: No significant effect ollevoflCD:acin on the peak plasma concentrations. AUC. and other disposition parameters f()l"digoxin
was detected in a clinical study involving healthy volunteers.levolloxacin absorption and disposllion kinetics were similar In the pres-
ence or absence of digoxin. Therefore, no dosage adjustment for levofloJlacin or digoxin is required when administered concomitantly.
Probenecid and Cimetidine: No significant effect of probenecid or cimetidine on the rate end extent oflevofloxacin absofption was
observed in a dinical study involving healthy volunteers. The AUC and tll'l ollevofloxacin were 27·38% and 30% higher, respectively,
while CUF and Clp,were 21·35% lower during concomitant treatment with probenecid or cimetidine compared to levofloJlacin alooe.
Although these differences were statistically significant, the changes were not high enough to warrant dosage adjustment for
levofloxacin when probenecid or cimetidine is co-administered.
Non-steroidal anti-inflammatory drugs: The concomitant ooministration of a non-steroidal anti-inflammatory drug with B Qulno/one,
indudlng Ievofloxacin, may increase the risk of CNSstimulation and convulsive seizures. (SeeWARNINGS and PRECAUTtOHS:GunenlI.)
Antidiabetic agents: Disturbances of blood glucose, induding hyperglycemia and hypoglycemia. have been reported in patients treaterl
concomitantly with quinolones and an antidiabetic agent. Therefore, careful monitoring of blood glucose is recommended when these
agents are co-administered.
Carcinogenesis. Mutagenesis, Impalnoent of Fertility:
In a long term carcinogenicity study in rats, levofloxacin exhibited no carcinogenlc or tumorigenic potential following dBiIydietary admlnls·
trntion for 2 years; the highest dose was 2 or 10 times the recommended human dose.based on surface area or body weight respectively.
levofloxacin was not mutagenic in the following assays; Ames bacterial mutation assay (S. typhimurium and E. coli I. CHDIHGPRT
rorward muta1ioo assay, mouse micronucleus test mouse dominant lethal test, rat unscheduled DNA synthesis assay, and the mouse
sister chromatid exchange assay. II was positive in the in vitro chromosomal aberration (CHL cell line) and sister chromatid exchange
(CHUIU celilinel assays,
levolloxacin caused no impairment of fertility or reproductive performance in rals at oral doses as high as 360 m;fll.g/day
12124 mglm~, corresponding to 3.0 or 18 times the recommended maximum human dose based on sur1ace area or body weight.
respectively, and intravenous doses as high as 100 mglkg/day 1590 mg/m~, corresponding 101.fJor 5 times the recommended max-
imum human dose baSed on surface area or body weight, respectively.

Pregnancy: Teratogenic E_. Pregnancy Category C.
levofloxacin was not teratogenic in rats at oral doses as high as 810 mg/kglday (4779 mg/m~, which corresponds to 1. or 82 times
the recommended maximum human dose based on surface area or body weight, respectively, or at intravenous doses as high as
160 mglkglday 1944 mglm') corresponding to 2.7 or 16 times the recommended maximum human doSe based on sUf1ac. area or
body weight. respectively. Doses eauivalenllo 26 or 81 times the rectlmmended maximum human dose of tevonoxBcin (based on
surface uea Qr body weight, respectively) caused detfeased (etallJOOy weight and increased fetal monality in rats when adminis--
tered omlly at Bl 0 mg/kglday (8910 mglm'). No temtogenicity was observed when rabbits wer. doSed oral~ as high as 50 mglkgld.y
(550 mg/m2) which corresponds to 1.6 or 5.0 times the recommended maximum human dose based on surface area Of body weight.
respectively, or when doS.d intmvenous~ as high as 25 mg/kg/day (275 mglm'), correspol1<ling 10 0.8 or 2.5 times tlwl maximum
recommended human dose based on surface area or body weight. respectively.
There are, however, no adequate and well-controlled studies in pregnant women.levofloxacin shoold be used during prB9nancy only
if the potential benefit justifies the potential risk to the letus, (See WARNING5.1
Nursing Motheq:
leVCIfloxacin has not been measured in human milk.. Based upon data from ofloxacin, it can be presumed thalleVOfioxacin will be
excreted in human milk. Because of the polenlia1lor serious adVerse reactions from levofloxacin in nursing infants. 8 decision should
be made whether to discontinue nursing or to discontinue lhe drug, laking into account the importance of the drug to the mother.
PedlatrlcUsa:
Safety and effectiveness in pediatric patients and adolescents below the age of 18 years l\ave not been established, Ouinolones,
Induding levofloxacin, cause arthropathy and osteochondrosis in juvenile animals of several species. (See WARNINGS.)
ADVERSE REACTIONS
The incidence of drug-related adverse reactions in patients during Phase 3 clinical trials conducted in North America was 6.2%.
Among patients receiving levoftoxacin therapy, 3.4% discontinued levoUoxacln therapy due to adverse experiences.
In dinical trials. the following events were considered likely fo be drug·related in patients receiving levofloxacln:
nausea 1.3%. diarrhea 1,1%. vaginitis 0.7%, pruriluS 0.5%, abdominal pain 0.4%, diuiness 0.4%. flatulence 0.'%, rash 0.4%. dys.
pepsia 0.3%, genital moniliasIs 0.3%. insomnia 0.3%. taste perversion 0.2%. vomiting 0.2~, anorexia 0.1,.. anxiety 0.1,.. consti·
pation 0.1%, edema 0.1%, fatigueO.l%, fungal infection fJ.l%, headache 0.1"-.increased sweating D.1¥..leukorrtleaO. ,,,, malaise
fJ.1%. nervousness Q. ,%, sleep disorders 0.1%, tremor 0.1%, urticaria 0,1%,
In dinical trials. the following events occurred in >3% of patients regardless of drug relationship:
nausea 7.1 %, headache 6.4%, diarmea 5.6%, injection site reaction 5.6%. insomnia 4.0'%.
In dinical trials. the following events occurred in 1 to 3% of patients, regardless of drug relationship~
ctlnstipation 2.9%. dizziness 2.9%, injection site pain 2.7%. abdominal pain 2.6%. dyspepsia 2.5%, vomiting 2.2%, msh t.~, flal·
ulence 1.6%, vaginitis 1,6'%. injection site inflammation 1.5%. pruil1JS 1,5%. fatigue 1.3%. back pain 1,2%. pain 1.2%, chest pain
1.1%, pharyngitis 1.1%. rhinitis 1.1%. taste perversion 1.0%.
In clinical trials, the following events occurred in 0.5 to less than 1% of patients. regardless of drug relatiooship:
anorexia, anxiety, arthralgia, coughIng. dry mouth, dyspnea, ear disorder (not otherwise specilied). edema, fever, funonl infecllon,
genital pruritus. increased sweating, skin disorder, somnolence,
In dinical trials, the following events. of potential medical importance, occurred at a rate of less than 0.5% reQlWdessat 00Jgrelationstip:
abnormal coordination, abnormal dreaming. abnormal hepatic function, abnormal platelets, abnormal renal function, abnormal vision,
acute renal failure, aggravated diabetes mellitus, aggressive reaction, agitation, anemia, angina pectoris, AROS, arrhythmia, arthrf-
Us, arthrosis, asthenia, asthma, atrial fibrillation. bradycardia, cardiac arrest, cardiac failure, carcinoma, cerebrovascular disorder,
cholelithiasis, circulatory failure, coma, confusion. conjunctivitiS. convulsions (seizures). corooary thrombosis, dehydllltioo, delirium,
depression, diplopia, dysphagia, ejaculation failure. embolism (blood dot). emotional lability, epistaxis, erythema nodosum, face adema,
gastroenteritis. genital monlUasls. GJ. hemofrt\age, granutGCytOpenia. t\aematuria, haemaptysis, t\BItllCinallon. Mart blod-;,.t\epatlc
coma, hyperglycemia. hyper1<a.lemia.hyperkinesia, hypertension, hypertonia, hYlXl8esthesia, hypoglycemia, hypokalemia, hypolen·
sian, hypoxia, impaired concentration. impotence, increased WH, Involuntary musde contrnclions, jaundice, leukocytosis.leukope-
nia, lymphadenopathy, malaise, manic reaction, mental deficiency, muscle weakness. myalgia. myocardial infarction. nervousnsss,
palpitation, pancreatitis, paraesthesia. paralysis, paranoia. parosmia. phlebitis, pleural effusion, postural hypotension, pseudomem·
branous colitis, purpura, respiratory insufficiency, rhabdomyolysis. rigors, skin exfoliation. skin ulceration, sleep
disorders, speech disorder, stupor, substernal chest pain, supraventricular tachycardia. syncope. synovitis. tacI1ycardia. tendinitis,
thrombocytopenia, tinnitus, longue edema, tremor. urticarla, ventricular librillation. vertigo, weight decrease. wac abnormal (nol
otherwise specified), withdrawal syndrome.
In clinical trials using multiple-dose therapy, ophthalmologic abnormalities. including cataracts and multiple punctate lenticular
opacities, have been noted in patients undergoing treatment with other quinolones. The relallonship of the drugs to these events is
not presently established.
Crystalluria and cylindruria have been reported with other Qulnolones.
The following laboratory abnormailUes. appeared in 2.110 2.3% of patients receiving levofloxacin. 1I.is oot known Whether these
abnormalities were caused by the drug or the underfying condition being treated.
Blood Chemistry: decreased glucose
Hematology: decreased lymphocytes
Post-Marketlng Adverse Reactions:
Additional adver5e events reported from 'NOrfdwide post-marketing experience with levonoxacin inclooe:
allergic pneumonitis. anaphylactic shock, anaphylactoid reaction, dysphonia, abnormal EEG,encephalopathy. eosinophilia, erythema
multiforme. hemolytic anemia, multi-system organ failure, Slevens-Johnson Syndrome, tendon I'UJlture.vasodilation.
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Brlo1Summary
The toliowlflQ Is a brief summary only. Before prescribing, see complete Prescribing Information in lEVAQUIN Injection and lEVAQUIN
Tabtetslabellng.
CONTRAINDICATIONS
levof\oxacin is contraindicated in persons wilh a history of hypersensitivity to levofloltacin. qunolone anlimicrobial agents, or any
other components of l11isproduct.

WA1lIlIIIliS
THE $AFro AND EFRCACY OF LEVOFLOXACIN IN PEDIATRIC PATIENTS ADOLESCENTS (UNDER THE AGE OF 1B YEARS) PREG·
NANT WOMEN.ANO NURSING WOMEN HAVE NOT BEEN ESTABLISHEo.lSee PRECAUTIONS: PodialricUse, Pregnancy,and Nursing
M0ther8 subsections.)
10 immature rats and dogs, Ihe oral and intravenous administration of levofloxBcin increased the incidence and severity 01osteo·
chondrosis. Olher fluoroQuinolones also produce similar erosions in Ihe weight bearing joints and other signs 01 arll1ropathy in
immature animals of various species.ISea ANIMAL PHARMACOLOGY in full Prescribing Informatioo.)
Convulsions and toxic psychoses have been reported in patients receiving quinolooes, including levofloxacin. Quinolones may alsn
cause increased intracranial pressure and central nervous system stimulation which may lead to tremors. restlessness, anxiety, light·
fleadedness. confusion, hallucinations. paranoia. depression, nightmares. insomnia. and. rarely. suicidallhoughts or acts. These re-
actions may occur following the fir51 dose. If Ihese reactions occur in patients receiving levofloxacin. the drug should be discontinued
and appropriate measures Instituted. fJs with other Quinolones, levolloxacin shoold be used with caution in patients with a known or
suspected CNSdisorder that may predispose to seizures or lower the seizure threshold le.g .•severe ceretNal arteriosclerosis, epilepsy)
or in the presence of other risk factors that may predispose to seizures or lower the seizure threshold (e.g.•certain drug therapy, renal
dysfunction.IISO. PRECAUTIONS: General, In/ormaUon lor PatJenta, Orugln1erac:1lons and ADVERSE REACnONS.)
Serious and occasionally fatal hypersensitivity andJor anaphylactic reactions have been reported in patients receiving therapy with
Quinolones, Including levofloxacin. These reactions often occur following the first dose. Some reactions have been accompanied by
cardiovascular collapse. hypotension/shock. seizure. loss of consciousness, till1Jling, angioedema Oncluding tongue, laryngeal. throat.
or facial edema/swelling). airway obstruction Oncluding bronchospasm, shortness of breath, and acute respiratory distress). dysp-
nea, urticaria, itching. and other serious skin reactions.levofloxacin shtluld be disrontinued immediately at the first appearance of
a skin rash or any other sign of hypersensitivity. Serious acute hypersensitivity reactions may require treatment with epinephrine and
other resuscllallve measures, Including oxygen. intravenous fluids, antihistamines, corticosteroids. pressor amines, and airway
management, as d;nically Indicated.ISee PRECAunONS and ADVERSE REACTIONS.l
Serious and sometimes fatBI events, some due to hypersensitivity, and somB due to uncertain etiology, have been reported rarely in
patients receiving therapy with Quirnllones, including levofloxacin. These events may be severe and generally occur following the
administration of multiple doses. Clinical manifestations may include one or more of the following: fever, rash or severe dermatologic
reactions (e.g .• toxic epidermal necrolysis, Stevens-Johnson Synt1romel; vasculitis; arthralgia; myalgia; serum sickness; allergic pneu-
monitis; inlerslitial nephritis; acute renal insufficiency or failure: hepatitis; jaundice: acute hepatic necrosis or failure: anemia,
including hemolytic and aplastic; thrombocytopenia, including thrombotic thfomlxK:ytopenic purpura; leukopenia; agranulocytosis;
pancytopenia; and/or other hematologic abnormalities, The drug shtluld be discontinued immediately at the lirst appearance of a skin
rash or any other sign of hypersensitivity and supportive measures instituted. (See PRECAUllONS: ln1onnatlon tor Patients and
AOVERSE REACTIONS.I

Pseudomembranous colitis haslleen IlIporlBd with naarly all Bntlbacterial Bgenlll, IncludlnglevoflolBCln, and may range In
stIVerity from mild to lite-thre8bming. Theretont, It is Importan1 to consider" this diagnosis In patienb who presen1 with
dlanlloa .ubseq"",,' to Il10 Idmlnlstratlon 01 DIIYantlbaoterlal agent.
Treatmen1 with anUbacteriai agents alters the normal flora of the colon and may permit overgrowth of rJostridia. Studies indicate that
a toxin prOdUGedby Cfostridium rJifficil8 is one primary cause of Mantibiotic-associated colitis".
AI1erthe~aonooIsot pseudom.mllntrooscclitis has been esfaljohed, lhempeu1ic m"""" shookI beinitiated. Mi~casesot pseudomem-
branous colitis usually respond to drug discontinuation alone. In moderate to severe cases, consideratlon should be given to
management with fluids and electrolytes, protein supplementation. and treatment with an antibacterial drug dinicalty effective against
C. difficll6 colitis.lSee ADVERSE REACnONS.)
Ruptures of the shoulder. hand, or Achilles tendons thaI required surgical repair or resulted in prolonged disability have been reported
in patients receiving Quinolones. including levofloxacin. Levofloxacin sholJld be Oiscontinued If the patient experiences pain, inflam-
mation, or rupture of a lendon. Patients should resl and refrain from exercise untilltte diagnosis of tendinitis or tenoon I1.lPturehas
been confideOUy excluded. Tendon rupture can occur during or after therapy with Quinolones, indu:ling levofloxacin.
~
General:
Because a rapid or bolus intravenous injection may result in hypotension, lEVOFLOXAClN INJECTIONSHOULD ONLYBE ADMINIS-
TERED BY SLOW INTRAVENOUS INfUSION OVERA PERIOO Of 60 MINUTES. ISO. DOSAGE AND ADMINISTRATION in lull Prescribing
Information.)
Although tevofloxacin Is more soluble ttlan other Quinolones, adequate hydration of patients receiving levofloxacin should be main·
tained to prevent the formation of a highly concentrated urine.
Administer levofloxacin with caution in the presence of renal insufficiency. CareM dinlcaJ observation and appropriate laboratory
studies should be performed prior to and during therapy sInce elimination of levofloxacin may be reduced. In patients with impaired
renallunctlon lcreatinlne dearnnce sao mUmin), adjustment 01 the dosage regimen is necessary to avoid the accumulation of
levofloxecln due to decreased dearnnce. (See CLINiCAl PHARMACOLOGY and DOSAGE AND ADMINISTRAnON in lull Prescribing
Information.)
Moderate to severe phototoxicity reactions have been observed in paUents exposed to direct sunlight while receiving drugs in this
class. &cessive exposure to sunlight should be avoided. However. in dinicaltrials wllh levofloxacin, phototoxicity has been observed
in less than 0.1% of patients. Therapy shOuld be discontinued if phOlotoxicity (e.g., a skin eruption) occurs.
As with other quinolones, levofloxacin shOuld be used with caution in any patient with a known or suspected eNS disorder that may
predispose to seizures or lower the seizure threshold le.g., severe cerebral arteriosc:terosis, epilepsy) or in the presence 01other risk
factors that may predispose to seizures or lower the seizure threshold (e.g., certain drug therapy, renal dysfunction). (See WARN-
INGS and Orug Interactions.)
As with other Quinolones. disturbances of bloocl glucose, including symptomatic hyper- and hypoglycemia, have been reported,
usually In diabellc pallents receiving concomitant treatment with an oral hypoglycemic agen1 (e.g .• gtyburide/g1ibendamide) or with
Insulin. In these patients, careful monitoring of blood glucose is recommended. If a ~emic reaction occurs in a patient being
treated with levolloxacin, levof!oxacin should be discontinued immediately and appropriate therapy should be inillated immediately.
ISe. Orug In_Ion. end ADVERSE REACTIONS,)
As with any potent antimicrobial drug. periodic assessment 01organ system functions, including renal. hepatic, and hematopoietic,
is advisable during therapy. (See WARNINGS end ADVERSf REACTIONS.)
tnfonoalion fOf PIItlents:
Palientsshould be advised:

10drink lluids liberally;
thallevofloxacin may cause neurOlogic adverse eHects (e.g" dizziness, lightheadednessl end trlat patients should know how they
react to levofloxacin before they operate an automobile or machinery or engage in other activities requiring mental alertness and
cooraJnatlon.lSee WARNINGS ana ADVERSE REACTIONS):

• to discontinue trealment and Inform their physican ilthey experience pain, inflammatioo, or rupture of a tendon, and to rest and
refrain from exercise until the diagnosis of tendinllis or tendon rupture has been confidently exduded;
thallevolloxacin may be associated with hypersensitivity reactions, even lollowing the first dose, and to discontinue the drug at
the first sign of a skin rash, hives o( other skin reactions, e rapid heartbeal. difficulty In swallowing or breathing. any swelling
suggesting angioedema (e.g" swel1ing of the lips, tongue, face, tightness of trle throat, hoar5eness), or other symptoms of an
alle'llic "action. (Se. WARNINGS and ADVERSE REACTIONSl:
to avoid excessive sunlight or artificial ultraviolet light while receiving levolloxacin and to discontinue therapy if phototoxicity O.e.,
skin eruption) occurs:
that II they are diabetlc and are being treated with insulin or an oral hypoglyCemic agent and a hypoglycemic reaction occurs,
they should discontinue levofloxacin and consult a physician. (See PRECAUTIONS; Genenll and Drug Interactions.1
that convulsions have been reported in patients taking Quinolones, incllXling levofloxacin, and to notify their physician before
taking this drug if there is a history of this condition.
that if therapy with oralleVCIfloKacin is initialed. then (11antacids containing magnesium, Ofaluminum. as well as Sucralfate, me1al
cations such as iron. and multivitamin preparations with zinc orVidex$. (didallOSinel. chewablelbuffered tablets or the pediatric
powder for oral solution should be taken at leastlwo hours before or two hours after levoftoxacin administration. (See Drug
Interactional: and (21orallevofloxacin can be taken withoul regard 10meals.

Drug Interactions:
Antacids. Sucralfate. Metal Cations, Multivitamins
lEVAQUIN Injection: There are no data concerning an interaction of Intravenoua quinolones with oral antacids. sucralfate, multivit-
amins. Videx!!l, (Oidanosine), or metal cations. However. no Quinolone should be co-administered with any soMioo containing multi-
valent catior'lS.e.g., magnesium, throogh Itle same intravenous line. (SeeOOSAGEANDAOMINISTRATlON In full Prescribing Information.)
LEVAOUINTablets: While the chelation by divalent cations is less malted than with other Quinolones, concurren1 administration
oflEVAfJUJN Tablets with antnclds containing magnesium, or aluminum, as well as SUCfalfate, metal cations such as iron. and
multivitamin preparations with zinc may Interfere with the gastrointestinal absOrption ollevofloxacin, resulting in systemiC levels
considerably lower than desired. Tablets with antacids ctlntaining magnesium. aluminum, as weD as sucralfate, metal cations such as
iron, and multivilamins preparations with zinc or Vide:4. (Oidanosine) chewablelbuffered tablets or the pediatric powder for oral
solution may substantially interfere with the gastrointestinal absorptioo of tevortoxacin, resulting in systemic levels ctlnslderably lower
than desired. These agents shtluld be taken at least two hours before or two hours after levofloxacin administration.
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