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November 17, 2000

Dockets Management Branch

Food and Drug Administration
Department of Health and Human Services
Room 1-23

12420 Parklawn Drive

Rockville, MD 20857

Re: Citizen Petition, Docket Number 00P-1452/CP 1

Dear Sir or Madam:

As requested in a telephone conversation with Emily Thomas, Office of Generic Drugs, a
revised statement of grounds, draft [opamidol-M Injection labeling and reference drug
labeling have been provided. At this time, Cook Imaging Corporation requests that the

additional information be incorporated into the original Citizen Petition, Docket Number
00P-1452/CP 1.

If you have any questions or require additional information, please call me at
800.353.0887.

Sincerely,

Kelly Davis
Regulatory Affairs Associate
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November 17, 2000

Dockets Management Branch

Food and Drug Administration
Department of Health and Human Services
Room 1-23

12420 Parklawn Drive

Rockville, MD 20857

Citizen Petition
B. Statement of Grounds

Iopamidol-M Injection is a diagnostic, non-ionic radiopaque contrast media for
intrathecal administration. Cook Imaging intends to manufacture Iopamidol-M Injection,
200 and 300 mgl/mL strengths, in a 20 mL syringe.

Currently, Cook Imaging manufactures lopamidol Injection, 200, 250, 300 and 370
mgl/mL strengths, in 50 mL, 100 mL and 200 mL vials. Iopamidol Injection and
lopamidol-M Injection have identical formulation processes as well as finished product
release specifications.

The 20 mL syringe is composed of the same USP Type [ borosilicate glass as the
approved 50, 100 and 200 mL vials. The 20 mL syringe will use the currently approved
4405/50 gray butyl stopper.

Cook Imaging has obtained 25 months stability (Upright/Inverted) at 25° to 30°C and
40°C/75% RH for the lopamidol-M Injection 20 mL syringe.

The stability data follows the same profile as the currently approved 50, 100 and 200 mL
vial sizes (ANDA No. 74-881):

1. No out of specification results were observed in the lopamidol-M
Injection, 200 and 300 mgl/mL, stability data. Similar stability trends
were observed between lopamidol-M Injection, 200 and 300 mgl/mL, and
lopamidol Injection, 200 and 300 mgl/mL. :

2. . No stability lot of lopamidol-M Injection in either dosage form has shown -
evidence of instability in the form of degradation or pH shift.



Draft Iopamidol-M Injection Labeling

Iopamidol-M Injection, 200 mgl/mL, Syringe Label

HETAIN iN CARTO
LIRTIL TIME OF USE

TRETANIN cmoi
 UNTILTIME OF SE

inglon, inciana 47403 Made in 3. S.A 3-123.853
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Topamidol-M Injection, 200 mgl/mL, Box Label

10 syringes
INJECTION

MIDOL-M 200

T Jopamidol Injection USP @‘%;

of sterile, nonpyragenic, agueous solution provides 408 mg lopamidol with 1 myg trometha-
nd 0.26 mg sdetate calcium disodium; pH adjusted 1o 6.5-7.5 wit hydrochloric acid. Eachmb -
ontains approx. 0028 mg (0.001 mEq) sadium and 200 mg organically bund iodine. See insert for .
cations and dasage information. Check for particulate matter and discoloration prior to adminis-~ |
ypamildol salutions should be used only if clear and within the normal coloriess to pale
nge. Single dose syringe. Discard unused portion. Protect from tight. Store at room
l ture not exceeding 30°C (86°F). RETAIN SYRINGES IN CARTON UNTIL TIME OF USE.
ly I . e

gion, indiana 47403 Made n U.S.A
o, ndiang 47402 1-800-4574500.

[opamidol-M Injection, 300 mgl/mL, Box Label

e 10 syringes
ILE AQUEOUS INJgCTi N

nonpyragenic, agusous solution provides 612 mg iopamidol with 1 mg trometha-

adetate calclum disodium; pH adjusted to 6.5-7.5 with hydrochloric acid, Each ml.

ng approx, 0.043 m? {0.002 mEq) sodium and 300 mg organically bound lodine. Ses inseft for
Hons and dosage information, Check tor particulate matter and discoloration prior to agminis-
ation, lopamidof solutions should be used only if clear and within the normal calorless to pale
ow range. Single dose syringe. Discard unused ¥ortion. Pratect from light. Stere at room
Wmn not exceading 30°C (86°F). RETAIN SYRINGES IN CARTON UNTIL TIME OF USE,

- COOK IMAGING
- CODV ICnAe
maging® Comparation, Bloorninglon, ndiana 47403 Made in U.SA

by Cook' Incorporated, Bloomington, Indiana 47402 1-800-457-4500
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Iopamidol-M Injection Nursing Notice

NURSING NOTICE | |

This patient has had a myelogram using IOPAMIDOL-M, a nonionic

water-soluble contrast media. Patient management is different from

myelograms using oify media.

Raise head of stretcher 1o at ieast 30 before moving patient onto it.

Movement onto stretcher, and off the stretcher to bed, should be done

slowly with patient compietely passive, maintaining head up position.

+ Before moving patient onto bed, raise head of bed 30’ to 45" and
maintain the patient in this position under close observation lor 12 to
24 hours.

« Advise patient to remain still in bed, in head up position for the first

24 hours.

Obtain visitors cooperation in keeping the patient quiet and in head up

position, especially in first few hours.

Encourage oral fluids and diet as tolerated.

Antinauseants of the phenothiazine class should not be administered

to treal postprocedural nausea or vomiting.

Persistent nausea and vomiting may cause dehydration and should be

reported promptly; request consideration for iV fluids.

For questions or special instructions call: 1-800-457- 4500

.

03-124-853




lopamidol-M Injection Package Insert
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10PAMIDOL-M 200
fopamidol Injection USP, 41%

I0PAMIDOL-M 300
lopamidol Injection USP, 1%

DIAGNOSTIC
NONJONIC RADIOPAQUE CONTRAST MEDIA
[ At n N

Including Myelography (i umbar, Tharacic, Cmvi‘n;l,
Tota! Columnar), Pediatric Myelagraphy (Lumbay, Theracic),
and tor Contrast Enhancement of Computed Tomographic
(CECT), Cisternography and Ventricutograghy

DESCRIPTION
JOPAMIDOL-M (lopamidol Injection) formulatipns are stable,
aqueous, steriie, and nonpyrogenic solutions for intrathecal
adfmnistration.

Each mL of JOPAMIDOL-M 200 (lopamidol tjection USP 41%)
provides 408 mg iopamido with 1 mg tromethanine and 0.26
mg edetate calcium disodium, The salution contzing RPRFIXI-
mately 0.029 g (0.001 m;mwanmgmmmm
fxiime per m{_

Each mL_ of IOPAMIDOL-M 200 (fopamidot Injection LISP. 61%)
provides 612 mg iopamidol with 1 mg trometharmine and 0.3
mg edetate calcium tisodium, The sohtion centains approxi-
mmuoﬂmg(normm)mmmaﬂomw
iodine per mL.

S S

ﬂvepﬂaﬂOPAMlDOLMmastmnrasbemanmmomﬁ&
75mmmmmummmmm,&mmwm
Themical data are noled beiow, IOPAMIDOL-M {topamidot Injection)
1 Nypertonic as compared 1o plasrma arxt Huid {approx-
1mately 285 and 301 mOsmg water, respectively).

lopamido!
Parameter 4% 61%
Concentration (mglimL) 200 300
OSMOHWQJPC(HWWWM 413 616
Viscosity (¢P) @ 37°C 20 47
daC 33 88
Specific Gravity @ 37°C 1227 1.339
{opamidot is designated chemically as {S}-NN-bis] 2-hydroocy-1-
clarmidesephthalamide.

(hydroxymethyl) -sthyt]-2.4 5-trilcdo-5-kactami
Thesm:cmm:llwonmz is:

CONHCHCH,0H W77
: ! CibizlyNz0y
" © Organicaly Bound! fodine: 4%
L
.
CUNICAL PHARMACOLOGY
The i i i iopamidol i

of

normal sut conform to an open two-compartment mode! with
first order efimingtion (2 rapid alpha phase for drug distribution and
2 slow beta phase for drug elimination). The ekmination serum of
plasma hatt-Hte IS approximately two hours; the hatt-fe is rot dose
dependent. No significant metaboltsm, deiodination, or biotranstor.
mation occurs

lopamidod is rapidly absorbed into the bloodstream from cere-
‘rospinat fuid (CS); following intrathecal admmistyation, lopamidol
appears in piasma within one hour and Vittually all of the drug reaches
The systemic circulation within 24 hiours. lopamicol is excreted main-
ly through the kidneys fotiowing intrzthecat ion, and the
drug is ly in the plasma 48 hours fater, In
patients with impaired renal function, the elimination hatf-iits is pro-
fonged depandent upon the degree of impairment. ir the absence ot
renal dysfunction, the cumutative urinary excretion for lopamidot,

asa g€ of admi i dase. is

ammmsshwmmawmmwmsowumm
hours, and 90 percent or more in the 72- to S6-hour period after
atminstration. in normal subjects, approximately 1 percent of less
of the administered dose appears in cumulative 72- to 96-hour fecal
specimens.

‘opamidol displays little tendency to bind to serum or plasma
proteins.

Na evidence of £ vivo complement activtion has been found in nor-
mai subjects.

Animat studies indicate that opanmuol does not eross the hiod-
brain barrier to any si extent following i
administration

INDICATIONS AND USAGE

{OPAMIDOL-M (loparmisgl {oyection) is indicated for ntrathecat admin-
istration in aduit neuroradiology inciuding myelography {lumbar, tho-
TaGic, carvical, total columnar), and for contrast enhancement of
compyted {cecn grapty and 0
phy. [OPAMIDOL-M 200 {lopamidal infection USP 41 %) 15 indicat-
€0 for thoraco-fumbar myelography in children aver the age of wo
years.

CONTRAINDICATIONS
Intrathecal agministration of corticostervids with iopamidot is con-
i Becayse of idesabions, immetiate ropeat

myelography in the event of technical (aikice is contraindicated (See
interval recommendation under DOSAGE AND ADMINISTRATION)
Aveiograndy should not be performed m the Presence ot significart
‘ocal o7 systemic mnfeclion wheve bacteremia is Tikely.

WARNINGS

Trie nieed for myelographic examination should be caretully evaly
ated fagamudol shouid be administered with Caution in patients with
increased intracranial pressure or suspicion of itracramal wmoc,
auscess or hemaloma. those with  history of comasive disorder,

Severs cardiovastuiar disease, chvonic alcoholism, or mutiple scie-
patients.

gic reactions in such patients shauld be cansidered {see CON-

rosis, and elgerty atterttion Must be given to state TRAINDICATIONS). Reports indicate that such pretreatment does
of hydration, concemtration of medium, dose. and technique used 110! prevent serious fife-threatening reactions, biit may reduce both
I these patents. their incidence and severtty,

Contrast ymeia may promote Sicking in indviduals who are homnzy- The possibility of inducing bacterial meningitis in patients during
Qous for sickte cl disease when injected i of iftrarteri- i PrOCEduUres should aiways be considered To avoid bic
ally. Although lopamidoi-M is not injected intravascularly, measurable terial contamination during spinal puncture, a starile field should be
Masmi levels are attained after Intrathecal i ot lopamidol. ata¥ bmes.

1 franidy bloody cerebrospinai fluid is obiserved, the possithe ben- # nondisposable equipment is used, scrupulous care should be
efits of ion shourld be f in terms of taken 1o prevent residual contamination with traces ot cleansing
Tisk to the patient. agents.

Patiert on anticormsant medication shoukt be maintained on this
e ——
ography (without b

1 i 0t rec-
. Inagvertent & il entry of a large or

bolus of the contrast medium, whith increases the risk of neuro-
toxaly, can be prevented by careul patient management. Alsq, effort
Should be directed to avoid rapid dispersion of the medium caus-
ing wadvertent tise of itracraniat levels {e.9., by active patient move-
ment). It Such inracranal entry of the medium occurs, prophylactic
anticonvuisant treatment with diazepam o barbiturates orally for 24
10 48 hours should be considered.

Use of medications that may lower the seizure threshoid (phe-

vazine dervatives, including those used for thelr antivistaminic

properties; tricyclic antidepressants; MAQ inhibitors; CS stimu-
lants: analeptics; antipsychatic agents) should be carefully evaluat-
ed. Whike the contrioutory role of such medications has not been
established, some physicians have discantinued these agents at
least 48 hours before and for at least 24 hours Tallowing intrathecal
use

Focal and generalized molor seipsces have begn TEpOrted after
intrathe al use of water-sCluble contrast including iopamidol.
i several of those cases reported with iopantidol, higher than rec-
ommended doses were employed. Theretare avoid:

* Deviations from iokogi or patient
management,

. rLlse in patients with a histocy of epilepsy utess megicatly jusu-
fiod.

~Overdosage.

* Infraceania! entry of 2 bolus or premature dfffusion of 2 high con-

Centration of the medium
* Failure to maintain elevation of the head during the procedure, on

the stretcher, and in beg,

* Excessive and particularty active patient movement o straining.
PRECAUTIONS

General
Dwmcprmummmimhusedanymﬂmquemm
should be caried out under the direction of personnel with the pre-
feQUiSite training and with 2 thorough knowledge of the Particular
procedure 10 be performed. Appropriate facilities shoulg be avail-
able for coping with any complication of the procedure, as well as for
emergency treatment of Severg reaction 10 the contrast agent itself.
After parenteral inistration of 2 agent, D
personnel and emergency tacilties should be avaabie for at least
30 to 60 minutes since severe delayed reactions may 0cCyr,

Preparatory dehydration is dangerous and may contribute to acute
renal faikure in patients with advancad vascular disease, diabetic
patients, and in susceptible nondiabetic patients (often eldarty with
preexisting cenal disease) Fatients snould be weil Invarated por to
and tollowing opamidol agministration,

The possibility of a reaction, inciuding serious, lite-threateny
fatal, anaphylactoid or cardiovascular reactions, shouid
considered (se¢ ADVERSE REACTIONS) Patients at incraased risk
imhmeﬂwmmammmamausrucﬁoamammr
uem, patients with & known sensitivity to iodine DEr SE, and patients
with a known dlinicat hypersensitivity (bronchial asthma, hay tever,
and food allergies). Thw of severe k i
has prompted the yse of several pretesting methods. However,

ied 00 10 redict sevie reactins am may
#3eif be hazaraous for ing patent. It 1s Suggested that & thoraugh
medical history with emphasis on allergy and hypersensitivity, prior
to the injection of any contrast medium Mmay be more accurate than
Prelesting in predicting potential adverse reactions. A positive his-
tory of aflergies or hypersensitivity does nat artyitrarily contraindi-
cate the use of 3 £ontrast agent where a agnostic provedure is
thought essental. bt caution Shoulg be exercise!, Premedication with
antuvstamines or CoMiCOsIeroids o avoid or Minimis possible aller-

ing.
be

tntormation for Patients
Patients receiving injectatie fadiopague tiagnostic agerts should be
instructad to:

1. intorm your physician if You are pregnant.

2. invorm your physician i you are dabetic or f you have miiple myelo-
ma, , homazygous sicide cal disease, or known
tryroud disorder.

3. tntorm your physigian #f you ate altergic o any drugs, food. or if
YOU had ary reactions to previous miections af Substances used
for x-r2y procedures (see PRECAUTIONS, Generaf).

a5 tends 0 be mone frequent and persistent in pahents ot opt-
maily hydrated. Backache, neck stiffness, numbness and pares-
thesias, leg Of Sciatic-type pain aceurred less frequently, often in
{te form of a triasient exacerbation of preexisting symptoma-
tology. Transient alterations in vita) signs may occur and their
sigmificance must be assessed on the indivious
The following table of incidence of reactions 7s based on glini-

cal studies with iopamidol in about 636 patients.

Adverse Resctions

Estimated Overall Incidence
System >1% <1%
Body as a Whole heallache (16.4%)

oyrexia
futscle weakness
hot flashes.
malaise

4. \nform your physician gbout any other ions you are
rentty laking, inciuding nonprescription drugs, betore you have
this procedtsre

Drug Interactions

Gther drugs shoufd not be admixed with iopamidol {see CON~

TRAINDICATIONS, and DOSAGE AND ADMINISTRATION, Drug

incompatibilities),

Broghaboratory Test Interaction
mmmmtwmmmm,mmm
on iodine estimations, will not acturately refiect thyroid function for
Up 10 16 days ollowing administration of iodinated cortrast media.
However, Myroid tunction tests not deger oftiodine estmations,
&.g.. T3 resin uptake and total or free thyroxine (T4) assays are not
affected.
Any test wisich might be affected by contrast fedia should be por-
formed prior to admmstration of the confrast medium
Laboratory Test Findings
1n vatro studies with animal blood shawed that many radiopague
contrast agents, inchwding iopamidof, produced a slight depression
of plasma coagulation factors includwg prathrembin time, partiat
mbapiastin bme. and fibrinogen, as welt asa slight tendency to
cause plateiet and/or red blood cett aggregation,

Transitory changes may occur i red cell and leucocyte counts,
Serum cakcium, serum creatinine, sevum ghutamic oxalacetic transam-
Inase (SGOT), and uric acid in urine; transient albuminunia may ocetr.

These findirigs have not been associated with clinical manifestations.

i , M [l of Fertitity

Lang-lerm studies in animals have not been pertormed to evaiy-

i Poternial, No evidence of gensfic toxicily was obtained

3
in in vitro tests.
Pregancy: Teralogenic Effects
Pregnancy Cateqory &

Repraduction studies have been pertormed in rats and rabits at
doses up to 2.7 and 1.4 times the maximurm recommended human
dose {148 gUkg in a 50 g individual), respeciively, and have revealed
no evidence of impaired fertikity or haren to the fetus due to topa-
midol.There are, however. no adequate and well-controlled studies
in pregnant women. Because animat Teproductron stirdies are not
always predictive of human response, this drug should be ysed dur-
ing pregnancy only if clearty needed

Hursing Muthers

Jts not known whether this drug is excreted in human ik, Betause
many drugs are excreted in human mitk, cawtion should be exer-
tised when lopamidol is administered to a nursing woman,
Pediatic Use

See DOSAGE AND ADMINISTRATION section,

ADVERSE REACTIONS

The most frequently repored adverse reactions foipwing iniralhecal
adminisiration of iopamigol are headache. naused, vomiting, and
st in These reactions ocgur 11010 hours e
iniection, aimost all occurring wtfkin 24 hours. They are usually mild
to moderate 1 degree, fashing for a few hours ang usually disip
peanng within 24 hours. Rarely. headaches may be severe o per-
sist tor days. Headache is often accomnanied by nausea and vormiting.

invoiurtary

buming sensation
hypotension 1.1%) tachycardia

Typertension
chest pan
emotionat stress

Cardiovascular

Nervos none

Urogenital fione
Respiratory nong
5Kin and Appendages none rash
Megellaneaus none injection site pain
Other adverse effects reported in clinical kterature for iopami-
dol include facial neuralgia, tnmitus, and sweating.
for motor seizures have been ed in the cliftical litera-
ture and since market introduction in the United States. Early
onset of seizures (less than two hours) is indicative of early sub-
‘stantial intracranial entry. Transitory EEG thanges occur and usu-
ally take the form of Siow wave activity.
While not observed in controfled chinical studves with oparni-
dol, the following agverse reactions may occur becau
been with iofiarmidol and other nonionic water solubie cac-
Irast agents: cardiovascular (@rrhytmias); pulmonary (apriea):
bactenal meningitis, and aseptic itis syneirome: atiergy or
idiosynerasy (chils, pruritus, nasal congestion, Guiflain-Barre
syndrome), CNS intation (psycho-organic Syngrome: mild and
2 pemenial K wch as

ame-
lety, depression, hyperesthesta, disturtances it speech, Sight, or
Tiearing, and disonentation; in addition, hyperrefiexia or areflex-
ia, hypertonia or flactidity, restlessness, fremar, echoacousia,
echolalia, asterixis or dysphasia have occurred). Protound men-
fal disturbantes have rarely been reporied (varous forms and
degrees of aphasia, mental confusion o disorientation); the onset
1 usually at 8 to 10 hours and lasts for abiout 24 hours without
afterettects. However, sccasionally they bave been maritest as
Apprenension. agitation, or prograssive withdrawal to the paint ot
Stupor or coma. In a few cases, these have been accompanied
by transitory hearing foss or other AACTY Symptofms and visu-
al disturbances (beheved subjective o delusional) Persistent

urinary retention
dyspnea




mm%wnmmhmmmmmm-

tncular bi been Rarely. persistnt through tran-

mlurywealmessmmelegorocuhrmusclahasbunrumn

Peripheral neuropathies have been rare ang Iransitory, They
chice oot disturbances,

Reactions known to oceur with Parenterat adninistration of jod -
u\aledbnicmnmagenu(see the listing beiow) are possibie
with any norionic agent. Approximatety 95 pescent of adverse

the use of other water-soluble intravas.
cularty administered contrast agents are mitd to modarate in
ree. life-threatening reactions and fatalities, most-

mmmwummammmmmwa
range from 6.6 per 1 milion (0.00086 percenty to 1 in 10,000
patients {0.01 percent). Most deaths occur during injection or &
10 10 minutes later, the main featyre being cardiac armest with
candiovascular disease as the main aggravaling factor. isolated

of hypotensive collapse and shock are found in the biter-
ature. The incidence of shock is estimated tobe 1 outof 20,000
(0.005 percent) patients,

Adverse reactions to irjectable contrast media fall into twp cat-
egories: chemotoxic reactions and idiosyncratic reactions,
Chemotoxic reactions result from the physicochermical proper-
ties of the contrast medium, the dose, ang the speed of injection.
All hemodynamic disturbances and injuries to organs or vessels
mwwmmmmmmmmnm /. During

ofa dose ¢an prod -

10 overdosage, i incorrect management of the patient during or
i ing the procedure i inadvertent early intracrg-

nidl entry of 2 large portion of the medium.

Treatment of an overdoss of an injectable radiopaque contrast
medium is directed loward the Support of all vital furictions, ang
institution of symptornatic therapy,
DOSAGE AMD ADMINISTRATION
In agulte 3 solution that is approximately isctonic {IOPAMIDAL M
200) is recommended for examination of the lumbar region. For

1OPAMIDOL M preparation shouid be used o com-
pensate for dilution of IDPAMIDOL-M (fopamidol Injection) with
Carebrospinal flug.

The usual recommended adult dose range for iopamidal is 2000-
3000 mg iodine. Iopamidol formulated to contain more than 300
mg/mL shouid not be used intrathecally in adults. The minimym
dosemedeﬂmpermnnapmceﬂums#mlaamaysbeuseﬂ.

in pediatric patients, a solution that is approxinately isotonic

op: M 200} is for all intrathecal .
lnmwmbssmwmauemmmmmwmemmnmmm-
m 'shssaptmururbecans:ofmeirsmnaspmmm

The usual recommended pediatric dose range for iopamidal is
1400-2400 gy bodine. formulated 1o contain more than 200
mgl/mL should not be usen intrathecalty m chidren. The minimum
4dose needsd {0 perform a procedure should always be bsed. See
Pediatric dosage table for recommended dosage.

Angsthesia is not necessary. However, young chikdren may require
general anesthesia for technical reasons. Premedication with sega-

intrathecal use, there is a lower incidence of el
graphic changes as well as Neurstoxicity by virtue of the intrinsic
Progierties of the iopamidol molecule.

idiosyncratic reactions include alf other reactions. They occur
more frequently in patients 20 to 40 years old. idiosyneratic reac-
bons may or may not be dependent on the amount of drug inject-
ed, e speed of ion, the mode of Bon, and the radiograptic
procedure. igiosyncratic reactions are subdivided into minor,
intermediate, and severe. The minor reactions are self-imited
and of short duration; the severe reactions arg ife-threatening
and treatment is urgent and mandatory.

The reported incidence of adverse Teactions to contrast media
n patiertts with a history ot aliergy s twice that for the general
popuiation. Pahemswiihahistnrymvrevimsreacnonsmacon-
frast medium are thiee ti .
However, sermrvm/mummnmsacoesvmappwmmaase
with repeated examinations. Most adverse reattions 1o intravas-
Cular contrast agents 2ppear within one to three Tinutes after
the start of injection, byt Gelayed reactions may occur (see PRE-
CAUTIONS, Generat),

Because measurable plasma levels are attgineg following the
Intrathecal agministration of iopamidol, adverse reactions report-
ed with the use of intravascylar contrast agents are theoretically
possible. These include:

Cardiovassulan vasodilation (feeling of warmth), cerebrat

3 , Sinus tran-
sient electrocardiograptug abnormalities, ventricylar fibrikiation,
petechiae,

Digestie. rausea, Vomiting, severe unilateral or bilateral sweffing
of the parntid and submaxiflary glands.

Nervous: paresthesia, dizziness, Convulsions, paralysis, coma,

Respiratory: increased cough, asthma, dyspnea, laryngeal
edema, puimonary sdema, bronchospasm, hinitis,

Skin ang. irgection site pain usually tue 1o extrava-
sation and/or erythematous Sweiling, skin necrosis, urticaria,

Urogendtal: asmetic nephrosis of proximal tubuiar cells, rengl
fadure, pain

Special Senses: perversion of taste, bilateral ocular irritation;
lacrimation; itching; conyunctival chemosis, infection, ang ron-
junctivitis.

The following reactions May also oceur neutropenia, throm-
bophieditis, ushing, pafiar. weakness. severs retching and chok-
ing. wheezing cramps, tremors. and sneezing

OVERDOSAGE

or is usually pot needed, In patients with 2 histo-
1y of seizure activity who are not on, aMiconvisant 3
with barbiturates or phenytoin should be cansidered.

Lumbar puncture is usually made between L3 and L4; it patholo-
0 Is Suspected at this level, the interspace immediately above or
below may be selected. A lateral cervical puncture may alsa be used

Rate of Injection: To avoid excessive mixing with cerebrospinal
fluid and consequent loss of contrast as well as premature cephal
ad dispersion, injection must be Made siowly over one 10 two min-
ules; the neadie may then be removed.

An interval of at least 48 hours shoukd be aliowed before repeat
examination; however, whenever passibie fve to Seven days is rec-
ommended.

As With alf radiopaque conlrast agents, onfy the owest dose of
1OPAMIDOL -M PECESSAty 10 obtain adequale visuakzation shouid
e used. A lower dose réduces the possibifity of an adverse reac-
fion. Most procedures do not requice wse of exther a maximum dose
or the hy 00 Of I0PAMIDOL-M; the combination
ddmemlﬂﬂwlﬂotﬂmmmbeusﬂimbeam
1ubly indivigualized. and factors such as age, body size, anticipated
Ppathology and degree and extent of opacification required, struc-
ture(s} ot area to be Examined. disease processes affecting the
patient, and equipment and techaigue to be employed shoulf be

. Following are the usual recommended pediatric and
attult doses of IOPAMIDOL-M.

The pediatric doses Iisted betow, intendedt as 2 Quideline, are based
0 age ratfter than weight becayse the brain and CSF capacily is
independent of weight. Variations will depend on such factors as

ht. s . the patient's condition, technique used,
elc., (e.g. CT or standard radiology or movement of the contrast
media directed drstal to the site of injection),

Pedlatric Bosage Table
lopamidai-M 200 (200 myt/nL )

Age Usual Recommended

Procedure Years Dose (mi)
Lumber, thoracic mysiogram 2.7 79

—

{via lembar injection) 300 10
Cervical myelogram 200 10
(via lateral cervical injection)
Total columnar myelography 300 10
CT cisternography 200 406
(via lumbar injection)

Foliowing id injection, il wilt
continus to provide good diagnostic contrast for at least 30 min-
ules. At ahout one hour, diagnostic degree of contrast will not usy-
ally be avallable. Howiver, sufficient contrast for CT myelography

CT)

Myelography hoid be deferad for at oas Tour mecre Ok
medggmolwnm

Aspiration of ioparmidol IS unnecessary following intrathecal admin-
itration (see CLINICAL WMOL !

agents for inirathe-
ralusabeaxhooyrempmmmwhenlnieclm in the event that crys-
taffization of the medumhasmm.mmvdhfﬂ(m"-1w'c)
water for about five minudes, the shaice gently Io obtain a clear sofy-
tion. Coal to body temperatura before usa. Discard vial without use
if sofids persist,

Withdrawal of contrast agents from their containers should be
accompiished under aseptic conditions with steriie Syringes. Spinal
punchire must always be pertormed under sterile conditions:

Parenteral drug prodicts should be inspected visually for partic-
tlate matter and discoloration prior to administration, whenever
solution and contaner permit. lopamidol solutons shouly be used
oy f clear and within the normai Coloriess t0 paie yeliow range

Patients shoutd be well Hydrated prior to and fokowing IOPAMI-
DOLM (lopamidal Infection) administrahon.

Suggestions for Usual Patient Management

Preprocedure

* See WARNINGS regarding discontinuation of Neurieptic agents.

= Maintain normal diet up 10 2 hours before procedure,

» Ensure hydration—fiuids up o time of procedure.

During Procedurs

« lise minimum dose ang concentration required for satisfactory
contrast.

« Inject siowly aver 1to 2 minutes 10 avoid excessive mixing.

= Abrupt or active patient Mmovement causes excessive mixing with
CSF.

< Instruct patient to remain passive, Move patient siowly and only
 necessary,

»To maintain as a boius, move medium to distal area very siowly
under fleroscopic control,

* Inatl positioning techniques keen e patient's bead ekevated above
highest levet of spine.

-Dumtlmerheadoﬁablemmmanls'dminguwam—mmml
procedures.

+In patients with excessive lordosis, consider lateral position for
injection and movement of ifie medium cephalad.

= Avoid intracraniat entry of a bolys.

* Avoid early and high cephatad dispersion of the medium.

= At completion of direct cervical or kimbo-cervical procedres, raise
head of table steeply (45°) for about 2 minutes to restore medium
to lower ievels.

Postprocedure

* Raise head of stretcher to at (east 30° betore maving patient onto it.

* Movement onto stretcher, and off the strstcher 1o bed, shoutd be
done slowly with patient completely passive, maintaining head up
position,

= Belore moving patient onto bed, raise head of beg 30" o 45° and
maintain the patient i this position under close observation for 12
1024 hours.

* Advise patient to remain stllin bed in et up position for the first

4 hours.

* Dbtain visitors cooperation in keeping the patient quiet and in head
up position, especially in first few hours
* Encourage oral Huigs and diet as tolerated.
f the phe:

812 8-11
13-18 1012
Aduit Dosage Tabie
Concentration Usual
Of Solution Ry Dose

Procedure {mgi/mL} (mi)
Lumbar myelogram 200 to15
Thorack: myelogram 200 10t 15
Carvical myslogram 200 ALICRES

. of the Class should not be administered
1o breat postprocedural nausea or vomiting (see WARNINGS). Since
Persisient nausea and vomiting ay result in dehytration. prompt

of volyrmg by flusids = rec-
ommended

Daug Incompatibillties

rai us Contrast a) ase incompatible & vitro with some

imum and manymmqs; therefore. no other pharma-
ceuticals should be atmixed with contrast agents.
HOW SUPPLIED
10PAMIDOL-M 200 (lopamidal Injection USP, 41%)

Ten 15 mi single dose botties (NDC 58707-007-14)
JOPAMIDOL-M 300 (lopamidol Injection USP, 61%)

Ten 15 ML single dose botties (NDC 58707-005-14)
mmmmmwummmm. Discard
unused portion.

Rx onty

Storage

Stors at contrafled room lemperature 20-25°C {68-77°F) |see USP],
Protect from light

Cook imaging® Corporation
Bloomington, indiana 67403

-—_— .

Distribute by Cook-Incorporated, Bloomingon, iciana 47402
For Rather information or ordenng, cak 1.600457-4500

Printed inUS.A
Prepared Juy, 2000
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Reference Drug Labeling

Isovue-M , 200 mgl/mL, Vial Label

Isovue-M, 300 mgl/mL, Vial Label
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[sovue-M, 200 mgl/mL, Box Label

N For Intrathecal Use

ce) BRACCO SEE INSERT FOR INDICATIONS AND DOSAGE INFORMATION
DIAGNOSTICS Each mL of sterile, nonpyrogenic, aqueous solution provides

408 mg lopamidol with 1 mg tromathamine and 0.26 mg

edetate calclum disodium; pH adjusted to 6.5-7.5 with

-hydrochiorie-acid-and/or sodiunrhydromde Each-mt contatns—

approximately 0.029 mg (0.001 mEq) sodium and 200 mg

organically bound iodine.

SINGLE DOSE VIALS » DISCARD UNUSED PORTION

Keep cover closed to protect vials from exposure to light

Store at controlled room temperature.

Caution: Federal law prohibits dispensing without prescription

US Patent 4,001,323 Made in USA

. o L |l||||||| I
2k Diggraetcs . ' 9K29999

NDC 0270-1411-11

ER. Squlbb&Sons Inc.
v, Brunswick, NJ 08805 - (q1)303027014111‘(':58782300/)D1111,
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Isovue-M, 300 mgl/mL, Box Label

j ~ For Intrathecal Use
! oY BRACCO SEE INSERT FOR INDICATIONS AND DOSAGE INFORMATION
DIAGNOSTICS Each mL of sterile, nonpyrogenic, aqueous solution provides
612 mg iopamidol with 1 mg tromethamine and 0.39 mg
edetate calcium disodium; pH adjusted to 6.5-7.5 with
hydrochloric acid and/or sodium hydroxide. Each mL contains

approximately 0.043 mg (0.002 mEq) sodium and 300 mg

organically bound iodine.

SINGLE DOSE VIALS » DISCARD UNUSED PORTION

Keep cover closed to protect vials from exposure to ligit

Store at controlled room temperature.

Gaution: Federal law prohibits dispensing without prescription

US Patent 4,001,323 Made in USA

Manufactured for
B s e IIIIIIIIIIIIIIHIIIHIIIIIIIIIIIIIIIIIIHIII
Princeton, NJ 08543 £XP. JAN 2003

1 box * 10 vials NDC 0270-1412-15
[ 15 mL each

by E.R. Squibb & Sons Inc.
New Brunswick, NJ 08303 0A37958 ca779|= /D1215
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ISOVUE*-200

lopamidol Injection 41%

ISOVUE*-250

lopamidol Injection 51%

ISOVUE™-300

lopamidol Injection 61%

ISOVUE*-370

lopamidol Injection 76%
NOT FOR INTRATHECAL USE

Isovue 200, 250, 300 and 370 are NOT FOR INTRATHECAL USE.
See Indications, and Dosage and Administration sections for further details
on proper use.

DIAGNOSTIC
NONIONIC RADIOPAQUE CONTRAST MEDIA
For Angiography Throughout the Cardiovascular
System, Including Cerebral and Peripheral Arteriography,
Coronary Arteriography and Ventriculography,
Pediatric Angiocardiography, Sefective Visceral
Arteriography and Aortography,
Peripheral Venography (Phiebography), and
Adult and Pediatric intravenous Excretory
Urography and Intravenous Adult and Pediatric
Contrast Enhancement of Computed Tomographic
(CECT) Head and Body Imaging

DESCRIPTION
ISOVUE (lopamido! Injection) formulations are stable, aqueous, sterile, and nonpyrogenic
solutions for intravascular administration.

Each mL of ISOVUE-200 (lopamido! injection 41%) provides 408 mg iopamidol with 1 mg
tromethamine and 0.26 mg edetate calcium disodium. The solution contains approximately
0.029 mg (0.001 mEq) sodium ard 200 mg organically bound iodine per mL.

Each mL of ISOVUE-250 {lopamidol Injection 51%) provides 510 mg iopamidol with 1 mg
tromethamine and 0.33 mg edetate calcium disodium. The solution contains approximately
0.036 mg (0.002 mEq) sodium and 250 mg organically bound iodine per mi.

Each mL of ISOVUE-300 (lopamido! Injection 61%) provides 612 mg iopamidol with 1 mg
tromethamine and 0.39 mg edetate calcium disodium. The solution contains approximatety
0.043 mg (0.002 mEq) sodium and 300 mg organically bound iodine per mL.

Each mL. of ISOVUE-370 {lopamidol Injection 76%) provides 755 mg iopamidol with 1 mg
tromethamine and 0.48 mg edetate calcium disodium. The solution contains approximately
0.053 mg (0.002 mEQg) sodium and 370 mg organically bound iadine per mL.

The pH of ISOVUE contrast media has been adjusted to 6.5-7.5 with hydrochloric acid
and/or sodium hydroxide. Pertinent physicochemical data are noted below. ISOVUE
{lopamido! Injection) is hypertoric as compared to ptasma and cerebrospinal fluid (approxi-
mately 285 and 301 mOsm/kg water, respectively).

lopamidol
Parameter 41% 51% 61% 76%
Concentration 200 250 300 370
(mgl/mL)
Osmotality @ 37° C 413 524 616 796
{mOsm/kg water)
Viscosity (cP) @ 37° C 2.0 3.0 4.7 9.4
@20°C 33 51 8.8 20.9
Specific Gravity @ 37° C 1.227 1.281 1.339 1.405

J3-7200
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fopamidol is designated chemically as (S)-N,N'-bis[2-hydroxy-1-{hydroxymethyl)-ethyl]-
2,4 6-trilodo-5-lactamidoisophthalamide. Structuraf formula:

CH,DH
CONHCHCH ,0H
P 1
Ho, K
Wyt T — CONM CONHCHCH,,0H
! CHOH
MW 777.09
C17H2015N;05

CAS-60166-93-0
Organically Bound lodine: 49%

CLINICAL PHARMACOLOGY

Intravascular injection of a radiopacque diagniostic agent opacifies thase vessels in the path of
flow of the contrast medium, permitting radiographic visualization of the internal structures of
the human body until significant hemodiiution occurs.

Following intravascular injection, radiopaque diagnostic agents are immediately diluted in
the circulating plasma. Calcuiations of apparent volume of distribution at steady-state indicate
that lopamidol is distributed between the circulating blood volume and other extracellular
fluid; there appears to be no significant deposition of iopamidol in tissues. Uniform distribu-
tion of iopamidol in extracellutar fluid is reflected by its demonstrated utility in contrast
enhancement of computed tomographic imaging of the head and body folfowing intravenous
administration.

The pharmacokinetics of intravenously administered iopamidol In normal subjects conform
to an open two-compartment mode! with first order alimination (a rapid alpha phase for drug
distribution and a slow beta phase for drug etimination). The elimination serum or plasma haif-
life is approximately two hours; the haif-iife is not dose dependent. No significant metabolism,
deiodination, or biotransformation occurs.

topamido! is excreted mainly through the kidneys foliowing intravascular administration. In
Patients with impaired renal function, the elimination half-life is prolonged dependent upon the
degree of impairment. in the absence of renal dysfunction, the cumulative urinary excretion for
iopamido!, expressed as a percentage of administered intravenous dose, is approximately 35
to 40 percent at 60 minutes, 80 to 90 percent at 8 hours, and 90 percent or more in the 72-
to 96-hour perlod after administration. in normal subjects, approximately one percent or less
ot the administered dose appears in cumulative 72- to 96-hour fecal specimens.

iISOVUE may be visualized in the renal parenchyma within 30-60 seconds following rapid
intravenous administration. Opacification of the calyces and pelives in patients with normal
renal function becomes apparent within 1 to 3 minutes, with optimum contrast occurring
between 5 and 15 minutes. In patients with renal impairment, contrast visualization may be
delayed.

lopamidol displays fittle tendency to bind to serum or plasma proteins.

No evidence of /n vivo complement activation has been found in normal subjects.

Animal studies indicate that lopamidof does not cross the blood-brain barrier to any signifi-
cant extent following intravascular administration.

ISOVUE (lopamidol Injection) enhances computed tomographic brain imaging through aug-
mentation of radiographic efficiency. The degree of enhancement of visualization of tissue
density is directly related to the iodine content in an administered dose; peak iodine blood lev-
els occur immediately following rapid injection of the dose. These levels fall rapidly within five
to ten minutes. This can be accounted for by the dilution in the vascular and extracellular fiuid
compartments which causes an initial sharp fall in plasma concentration. Equilibration with the
extracellular compartments is reached in about ten minutes; thereafter, the fail becomes expo-
nential. Maximum contrast enhancement frequently occurs after peak blood lodine levels are
reached. The delay in maximum contrast enhancement can range from five to forty minutes
depending on the peak iodine levets achieved and the cell type of the lesion. This lag suggests
that radlographic contrast enhancemant is at least in part dependent on the accumulation of
iodine within the lesion and outside the blood pool, aithough the mechanism by which this
occurs is not clear. The radiographic enhancement of nontumoral lesians, such as arteriove-
nous malformations and aneurysms, is probably dependent on the iodine content of the cir-
culating blood pool.

in CECT head imaging, ISOVUE {lopamido} injection) does not accumulate in normal brain
tissue due to the presence of the blood-brain barrier. The increase in x-ray absorption in nor-
mat brain is due to the presence of contrast agent within the blood pooal. A break in the blood-
brain barrier such as occurs in malignant tumors of the brain aflows the accumutation of the
contrast medium within the interstitial tissue of the tumor. Adjacent normatl brain tissue does
not contain the contrast medium.

In nonneural tissues (during computed tomography of the body), iopamidol diffuses rapidly
from the vascular into the extravascular space. Increase In x-ray absorption is related to blood
flow, concentration of the contrast medium, and extraction of the contrast medium by inter-
stitial tissue of tumors since no barrer exists. Contrast enhancement is thus due to the rela-
tive differences in extravascular diffusion between normal and abnormal tissue, quite different
from that in the brain.

J3-7200



The pharmacokinetics of iopamidol in both normal and abnormal tissue have been shown
to be variable. Contrast enhancement appears to be greatest soon after administration of the
contrast medium, and following intraarterial rather than intravenous administration. Thys,
greatest enhancement can be detected by a series of consecutive two- to three-second
scans performed just after injection {within 30 to 90 seconds), i.e., dynamic computed tomo-
graphic imaging.

INDICATIONS AND USAGE

ISOVUE (lopamidol injection) is indicated for angiography throughout the cardiovascular sys-
tem, including cerebral and peripheral arteriography, coronary arteriography and ventriculog-
raphy, pediatric angiocardiography, selective visceral arteriography and aortography, periph-
eral venography (phiebography), and adult and pediatric intravenous excretory urography and
intravenous adult and pediatric contrast enhancement of computed tomographic (CECT)
head and body imaging (see beiow).

CECT Head Imaging
ISOVUE may be used to refine diagnostic precision in areas of the brain which may not oth-
erwise have been satisfactorily visualized.

Tumors
ISOVUE may be useful to investigate the presence and extent of certain malignancies such
as: gliomas including malignant gliomas, glioblastomas, astrocytomas, oligodendrogliomas
and gangliomas, ependymomas, medulloblastormas, meningiomas, neuromas, pinealomas,
pituitary adenomas, craniopharyngiomas, gemminamas, and metastatic lesions. The useful-
ness of contrast enhancement for the investigation of the retrobulbar space and in cases of
low grade or infiltrative glioma has not been demonstrated. i

In calcified lesions, there is less likelihood of enhancement. Following therapy, tumors may
show decreased or no enhancement.

The opacification of the inferior vermis following contrast media administration has resulted
in false-positive diagnosis in a number of otherwise normal studies. -

Nonneoplastic Conditions

ISOVUE may be beneficial in the image enhancement of nonneoplastic lesions. Cerebral
infarctions of recent onsat may be better visualized with contrast enhancement, while some
infarctions are obscured if contrast media are used. The use of iodinated contrast media
results in contrast enhancement in about 60 percent of cerebral infarctions studied from one
to four weeks from the onset of symptoms.

Sites of active infection may also be enhanced following contrast media administration.

Arteriovenous malformations and aneurysms wifl show contrast enhancement. For these
vascular tesions, the enhancement is probably dependent on the lodine content of the clrcu-
lating blood pool.

Hematomas and intraparenchymal bleeders seldom demonstrate any contrast enhance-
ment. Howevar, in cases of intraparenchymal clot, for which there Is no obvious clinical expla-
nation, contrast media administration may be helpful in ruting out the possibility of associat-
ed arteriovenous malformation.

CECT Body Imaging

ISOVUE {lopamido! Injection) may be used for enhancement of computed tomographic
images for detection and evaluation of lesions in the liver, pancreas, kidneys, aorta, medi-
astinum, abdominal cavity, pelvis and retroperitoneal space.

Enhancement of computed tomography with ISOVUE may be of benefit in establishing diag-
nosaes of certain lesions in these sites with greater assurance than is possible with CT alone,
and in supplying additional features of the lesions (6.g., hepatic abscess delineation prior to
percutaneous drainage). In other cases, the contrast agent may allow visualization of lesions
not seen with CT alone {e.g., tumor extension}, or may help to define suspicious lesions seen
with unenhanced CT (e.g., pancreatic cyst).

Contrast enhancement appears to be greatest within 60 to 90 seconds after bolus admin-
istration of contrast agent. Therefore, utilization of a continuous scanning technique (“dynam-
ic CT scanning”) may improva enhancement and diagnostic assessment of tumor and other
feslons such as an abscess, occasionally revealing unsuspected or more extensive disease.
For example, a cyst may be distinguished from a vascularized solid lasion when precontrast
and enhanced scans are compared; the nonperfused mass shows unchanged x-ray absorp-
tion (CT number). A vascularized lesion is characterized by an Increase in CT number in the
few minutes after a bolus of intravascular contrast agent; it may be malignant, benign, or nor-
mal tissue, but would prcbably not be a cyst, hematoma, or other nonvasculdr lesion.

Because unenhanced scanning may provide adequate diagnostic information in the indi-
vidual patient, the decision to employ contrast enhancement, which may be associated with
risk and increased radiation exposure, should be based upon a carefut evaluation of clinical,
other radiological, and unenhanced CT findings.

CONTRAINDICATIONS
None.

WARNINGS
Severe Adverse Events-inadvertent Intrathecal Administration

Serious advarse reactions have been reported due to the inadvertent intrathecal admin-
istration of iodinated contrast media that are not indicated for intrathecal use. These serious
adverse reactions include: death, convulsions, cerebral hemorrhage, coma, paralysis,
arachnolditis, acute renal failure, cardiac arrest, seizures, rhabdomyolysis, hyperthermia,
and brain edema. Special attention must be given to insure that this drug product is not
inadvertently administered intrathecally.

Nonioriic iogdinated contrast media inhibit blood coagulation, in vitro, less than ionic contrast
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media. Clotting has been reported when blood remains in contact with syringes Containing
nonionic contrast media. - .

Serious, rarely fatal, thromboembolic events causing myocardial infarction and stroke haye
been reported during angiographic procedures with both ionic and nonionic contrast media.
Therefore, meticulous intravascular administration technique Is necessary, particularly during
angiographic procedures, to minimize thromboembolic events. Numerous factors, including
length of procedure, catheter and syringe material, underlying disease state, and concomitant
medications may contribute to the development of thromboembolic events. For these rea-
sons, meticulous angiographic techniques are recommended including close attention to
guidewire and catheter manipulation, use of marifold systems and/or three way stopcocks,
frequent catheter flushing with heparinized saline solutions, and minimizing the length of the
procedure. The use of plastic syringes In place of glass syringes has been reported to
decrease but not eliminate the likelihood of in vitro clotting.

Caution must be exercised in patients with severely impaired renal function, those with
combined renal and hepatic disease, or anuria, particularly when larger doses are
administered. . .

Radiopaque diagnostic contrast agents are potentially hazardous in patients with multiple
myeloma or other paraproteinemia, particularly in those with therapeutically resistant anuria.
Myeloma occurs most commonly in persons over age 40. Although neither the contrast agent
nor dehydration has been proved separately to be the cause of anuria in myelomatous
patients, it has been speculated that the combination of both may be causative. The risk in
myelomatous patients is not a contraindication; however, spacial precautions are required.

Contrast media may promote sickling in Individuals who are homozygous for sickle cell dis-
easa when Injected intravenously or intraarterially.

Adrinistration of radiopague raterials to patients known or suspected of having pheochro-
mocytoma should be performed with extreme caution. i, in the opinion of the physician, the
possible benefits of such procedures outweigh the considered risks, the procedures may be
performed; however, the amount of radiopaque medium injected should be kept to an
absolute minimum. The blood prassure should be assessed throughout the procedure and
measures for treatment of a hypartensive crisis should be available. These patients should be
monitored very closely during contrast enhanced procedures.

Reports of thyroid storm foliowing the use of lodinated radiopaque diagnostic agents in
patients with hyperthyroidism or with an autonomously functioning thyroid nodule suggest
that this additional risk be evaluated in such patients before use of any contrast medium.

PRECAUTIONS

General

Diagnostic procedures which involve the use of any radiopague agent should be carried out
under the direction of personnel with the prerequisite training and with a thorough knowledge
of the particular procedure to be performed. Appropriate facilities should be available for cop-
ing with any complication of the procedure, as well as for emergency treatment of severe
reaction to the contrast agent iiself. After parenteral administration of a radiopaque agent,
competent personne! and emergency facilities should be available for at least 30 to 60 min-
utes since severe delayed reactions may accur.

Preparatory dehydration Is dangerous and may contribute to acute renal failure in patients
with advanced vascular disease, diabetic patients, and in susceptible nondiabetic patients
(often elderly with preexisting renal disease). Patients should be well hydrated prior to and fol-
fowing iopamidol administration. . .

The possibility of a reaction, including serious, life-threatening, fatal, anaphylactoid or car-
diovascular reactions, should always be considered (see ADVERSE REACTIONS). Patients
at increased risk include those with a history of a previous reaction to a contrast medium,
patients with a known sensitivity to iodine per se, and patients with a known clinical hyper-
sansitivity (bronchial asthma, hay fever, and food allergies). The occurrence of severe idio-
syncratic reactions has prompted the use of saveral pretesting methods. However, pretesting
cannot be relied upon to predict severe reactions and may itself be hazardous for the patient.
It is suggested that a thorough medical history with emphasis on allergy and hypersensitivity,
prior to the injection of any contrast medium, may be more accurate than pretesting in pre-
dicting potential adverse reactions. A positive history of allergles or hypersensitivity does not
arbitrarily contraindicate the use of a contrast agent where a diagnostic procedurs is thought
essential, but caution should be exerclsed. Premedication with antihistamines or corticos-
teroids to avoid or minimize possible allergic reactions In such patients should be considered.
Recent reports indicate that such pretreatment does not prevent serious life-threatening reac-
tions, but may reduce both thelr incidence and severity.

General anesthesia may be indicated in the performance of some procedures in selected
patients; however, a higher Incidence of adverse reactions has been reported with radiopague
media in anesthetized patients, which may be attributable to the inability of the patient to
identify untoward symptoms, or to the hypotensive effect of anesthesia which can reduce car-
diac output and increase the duration of exposure to the contrast agent.

Even though the osmolality of iopamidol is low compared to diatrizoate or iothalamate
based ionic agents of comparable iodine concentration, the potential transitory increase in
the circulatory osmotic load in patients with congestive heart failure requires caution during
injection. These patients should be observed for several hours following the procedure to
detect delayed hemodynamic disturbances.

In angiographic procedures, the possibility of dislodging plaques or damaging or perforat-
ing the vessel wall should be borne in mind during catheter manipulations and contrast medi-
um injection. Test injections to ensure proper catheter placement are suggested.

Selective coronary arteriography should be performed only in selected patients and those
in whom the expected benefits outweigh the procedural risk. The inherent risks of angfocar-
diography in patients with chronic pulmonary emphysema must be weighed against the
necessity for performing this procedure. Angiography should be avoided whenever possible
in patients with homocystinuria, because of the risk of inducing thrombaosis and embolism.
See also Pediatric Use. - -

in addition to the general precautions previously described, special care is required when
venography is performed in pdtients with suspected thrombosis, phiebitis, severs ischemic
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: disease, local infection orh totally obstructed venous system.

Extreme caution during injection of contrast media is necessary to avoid extravasation and
. fluoroscopy is recommended. This is especially important in patients with severe arterial or
* venous disease.

Information for Patients
© Patients receiving injectable radiopaque diagnostic agents should be instructed to:

1. Inform your physician if you are pregnant.

2. Inform your physician if you are diabetic or if you have multiple myeloma, pheochromocy-
toma, homozygous sickle cell disease, or known thyroid disorder (see WARNINGS).

3. Inform your physician if you are allergic to any drugs, food, or if you had any reactions to
previous injections of substances used for x-ray procedures (see PRECAUTIONS-General).

4. Inform your physiclan about any other medications you are currently taking, including non-
prascription drugs, before you have this procedure.

Drug interactions

Renal toxicity has been reported in a few patients with liver dysfunction wha were given oral

cholecystographic agents followed by intravascular contrast agents. Administration of

Intravascular agents should therefore be postponed in any patient with a known or suspected

hepatic or biliary disorder who has recently received a cholecystographic contrast agent.
Other drugs should not be admixed with iopamidol.

Drug/Laboratory Test Interactions
The results of PBI and radioactive iodine uptake studies, which depend on iodine estimations,
will not accurately reflect thyroid function for up to 16 days following administration of iodi-
nated contrast media. However, thyroid function tests not depending on iodine estimations,
e.¢., T3 resin uptake and total or free thyroxine (T4) assays are not affected.

Any test which might be affected by contrast media should be performed prior to
administration of the contrast medium.

Laboratory Test Findings

In vitro studies with animal blood showed that many radiopaque contrast agents, including
lopamidol, produced a slight depression of plasma coagulation factors including prothrombin
time, partial thrombopiastin time, and fibrinogen, as well as a slight tendency to cause platelet
and/or red blood cell aggregation {(see PRECAUTIONS-General).

Transitory changes may occur in red cell and leucocyte counts, serum calcium, serum crea-
tinine, sarum glutamic oxaloacetic transaminase (SGOT), and uri¢ acid in urine; transient albu-
minuria may occur.

These findings have not been associated with clinical manifestations.

' Car genesis, Mutag is, Impairment of Fertility
Long-term studies in animats have not been performed to evaluate carcinogenic potential. No
evidence of genetic toxicity was obtained in in vitro tests.

Pregnancy: Teratogenic Effects

Pregnancy Category B Reproduction studies have been performed in rats and rabbits at

doses up to 2.7 and 1.4 times the maximum recommended human dose {1.48 gi/kgin a S0 kg

individual), respectively, and have revealed no evidence of impaired fertility or harm to the fetus

due to lopamidol. 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 clearly needed.

Nursing Mothers )
it is not known whether this drug is excreted in human milk. Because many drugs are excret-
ad in human milk, caution should be exercised when iopamidol is administered to a nursing
woman.

Pediatric Use

Safety and effectiveness in children has been established in pediatric angiocardiography, com-
puted tomography (head and body) and excretory urography. Pediatric patients at higher risk
of experiencing adverse events during contrast medium administration may include those hav-
ing asthma, a sensitivity to medicarion and/or allergens, cyanotic heart disease, congestive
heart failure, a serum creatinine greater than 1.5 mg/dL or those less than 12 months of age.

ADVERSE REACTIONS
Adverse reactions following the use of iopamidol are usually mild to moderate, self-limited, and
transient.

In anglocardiography (597 patients), the adverse reactions with an estimated incidence of
one percent or higher are: hot flashas 3.4%; angina pectoris 3.0%; flushing 1.8%; bradycar-
dia 1.3%; hypotension 1.0%; hives 1.0%.

in a clinical trial with 76 pediatric patients undergoing angiocardiography, 2 adverse reac-
tions (2.6%) both remotaly attributed to the contrast media were reported. Both patients were
lass than 2 years of age, both had cyanotic heart disease with underlying right ventricular
abnormalities and abnormal pulmonary circutation. In one patient preexisting cyanosis was
transiently intensified following contrast media administration. in the second patient preexis&—
ing decreased peripherai perfusion was intensified for 24 hours follawing the examination. (See
“PRECAUTIONS" Section for information on high risk nature of these patients.)

Intravascular injection of contrast media is frequently associated with the sensation of
warmth and pain, especially in peripheral arteriography and venography; pain and warmth are
fess frequent and less severe with I30VUE (lopamido! Injection) than with diatrizoate meglu-
mine and diatrizoate sodium injection. .

The following table of incidence of reactions is based on clinical studies with ISOVUE in

1
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Adverse Reactions
Estirmated Overall Incidence

System >1% 1%
Cardiovascular none tachycardia
hypotension
hypertension
myacardial ischemia
circulatory collapse
S-T segment depression
bigeminy
extrasystoles
ventricular fibrillation
angina pectoris
bradycardia
transient ischemic

attack
thrombophlebitis
vasovagal reaction
tingling in arms
grimace
faintness
vomiting
anorexia
throat constriction
dyspnea
pulmonary edema
none rash
urticaria
pruritus
flushing
headache
fever
chills
excessive sweating
back spasm
taste alterations
nasal congestion
visual disturbances
urinary retention

pain (2.8%)
burning sensation (1.4%)

Nervous

Digestive nausea (1.2%)

Respiratory none

Skin and Appendages

Body as a Whole hot flashes (1.5%)

Special Senses warmth {(1.1%)

Urogenita none

Regardiess of the contrast agent employed, the overall estimated incidence of serious
adverse reactions is higher with coronary arteriography than with Gther procedures. Cardiac
decompensation, serious arrhythmias, or myocardial ischemla or infarction have been report-
ed with isovue and may occur during coronary arteriography and left ventrictlography.
Following coronary and ventricular injections, certain electrocardiographic changes (increased
QTc, increased R-R, T-wave amplitude) and certain hemodynamic changes (decreased systolic
pressure) eccurred less frequently with ISOVUE (lopamidol Injection} than with diatrizoate
meglumina and diatrizoate sodium injection; increasad LVEDP occurred less frequently after
ventricular iopamido! injections.

in aortography, the risks of procedures also include injury to the aorta and neighboring
organs, pleural puncture, renal damage including infarction and acute tubular necrosis with
oliguria and anuria, accidental selective filling of the right renal artery during the translumbar
procedure in the presence of preexisting renal disease, retroperitoneal hemorrhage from the
translumbar approach, and spinal cord injury and pathology associated with the syndrome of
transverse myelitis.

The following adverse reactions have been reported for lopamidol: Cardiovasgular: arrhyth-
mia, arterial spasms, flushing, vasodiilation, chest pain, cardiopulmonary arrest; Nervous: con-
fusion, paresthesia, dizziness, convulsions, paralysis, coma; Respiratory: increased cough,
sneezing, asthma, apnea, laryngeal edema, chest tightness, rhinitis; Skin and Appendages:
injection site pain usually due to extravasation and/or erythematous swelling, pallor, periorbital
edema, facial edema; ital: pain, hematuria; f : watery itchy eyes, lacrima-
tion, conjunctivitis; Musculoskeletal: muscle spasm, involuntary leg movement; a
whole: tremors, malaise, anaphylactoid reaction (characterized by cardlovascular, respiratory,
and cutaneous symptoms), pain; Digestive: severe retching and choking, abdominal cramps.
Some of these may-occur as a consequence of the procedure. Other reactions may also occur
with the use of any contrast agent as a consequence of the procedural hazard; these include
hemorrhage or pseudoaneurysms at the puncture site, brachial plexus palsy foliowing axillary
artery injections, chest pain, myocardial infarction, and transient changes in hepatorenal
chemistry tests. Arterial thrombosis, displacement of arterial ptaques, venous thrombosis, dis-
section of the coronary vessels and transient sinus arrest are rare complications.

General Adverse Reactions To Contrast Media

Reactions known to occur with parenteral administration of iodinated ionic contrast agents
{see the fisting below) are possible with any nonionic agent. Approximately 95 percent of
adverse reactions accompanying tha use of other water-soluble intravascularly administered
contrast agents are mild to moderate in degree. However, life-threatening reactions and fatal-
ities, mostly of cardiovascutar origin, have occurred. Reported incidences of death from the
administration of other iodinated contrast media range from 6.6 per 1 million (0.00066 percent)
to 1 in 10,000 patients (0.01 percent). Most deaths occur during Injection or 5 to 10 minutes
later, the main feature being cardiac arrest with cardiovascular disease as the main aggravat-
ing factor. 1solated reparts of hypotensive collapse and shock are tound in the literature. The
inciderice of shock is estimated to be 1 out of 20,000 (0.005 percent) patients.

Adverse reactions to injectable contrast media fall into two categories: chemotoxic reactions
and idiosyncratic reactions. Chemotoxic reactions result from the physico-chemical properties
of the contrast medium, the dose, and the speed of injection. Alt hemodynamic disturbances and
irjuries to organs or vessels perfused by the contrast medium are included in this category.
Experienca with iopamidol suggests there is much less discomfort {e.g., pain and/or warmth)
with peripheral arteriography. Fewer changes are noted in ventricular function after ventriculog-
raphy and coronary arteriography.
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Idiosyncratic reactions include all other reactions. They occur more frequently in patients 20 to
40 years oid. Idiosyncratic reactions may or may not be dependent on the amount of drug inject-
ed, the speed of injection, the mode of injection, and the radiographic procedure. idiosyncratic
reactions are subdivided into minor, intermediate, and severe. The minor reactions are seif-lim-
ited and of short duration; the severe reactions are life-threatening and treatment is urgent and
mandatory.

The reported incidence of adverse reactions to contrast media in patients with a history of
allergy is twice that for the general population. Patients with a history of previous reactions to a
contrast medium are three times more susceptible than other patients. However, sensitivity to
contrast media does not appear to increase with repeated examinations. Most adverse reactions
to intravascular contrast agents appear within one to three minutes after the start of injection,
but delayed reactions may occur (see PRECAUTIONS-General).

In addition to the adverse drug reactions reported for iopamidol, the following additionat
adverss reactions have been reported with the use of other intravascular contrast agents and are
possible with the use of any water-soluble iodinated contrast agent:

Cardiovascular: cerebral hematomas, petechiae; ic: neutropenia; Skin and
Appendages: skin necrosis; Lirogenital: osmotic nephrosis of proximal tubular cells, renal faii-
Special Senses

ure; i : conjunctival chemosis with infection.

OVERDOSAGE
Treatment of an overdose of an injectable radiopaque contrast medium is directed toward the
support of all vital functions, and prompt institution of symptomatic therapy. -

DOSAGE AND ADMINISTRATION
General

it is desirable that solutions of radiopaque diagnostic agents for intravascular use be at body
temperature when injected. In the event that crystallization of the medium has occurred, place
the vial in hot {60°-100° C) water for about five minutes, then shake gently to obtain a clear solu-
tion. Cool to body temperature before use. Discard vial without use if solids persist,

Withdrawal of contrast agents from their containers should be accomplished under aseptic
conditions with sterile syringes. Sterile techniques must be used with any intravascular injection,
and with catheters and guidewires.

Parenteral drug products should be inspected visually for particulate matter and discoloration
prior to administration, whenever solution and container permit. lopamidol solutions should be
used only if clear and within the normal colorless to pale yellow range.

Patients should be well hydrated prior to and folfowing ISOVUE (lopamidol injection) adminis-
tration.

As with all radiopaque contrast agents, only the lowest dose of ISOVUE necessary to obtain
adequate visualization should be used. A lower dose reduces the possibility of an adverse reac-
tion. Most procedures do not require use of either a maximum dose or the highest available con-
centration of ISOVUE; the combination of dose and ISOVUE concentration to be used should be
carefully individualized, and factors such as age, body sire, size of the vessel and its blood flow
rate, anticipated pathology and degree and extent of opacification required, structure(s) or area
to be examined, disease processes affecting the patient, and equiprnent and technique to be
employed should be considered.

Cerebral Arteriography
1SOVUE-300 {fopamidol Injection, 300 mgi/mL) should be used. The usual individual injection by
carotid puncture or transfernoral catheterization is 8 to 12 mL, with total multiple doses ranging
to 90 mi..
Peripheral Arteriography
ISOVUE-300 usually provides adequate visualization, For injection into the femoral artery or sub-
clavian artery, 5 to 40 mL may be used; for injection into the aorta for a distal runoff, 25 to 50
ml. may be used. Doses up to a total of 250 mL of ISOVUE-300 have been administered during
peripheral arteriography.
Peripheral Venography {(Phlebography)
tSOVUE-200 {lopamido! Injection, 200 mgl/mL) should be used. The usual dose is 25 to
150 mL per lower extremity. The combined total dose for muttiple injections has not exceeded
350 mL.
Selective Visceral Arteriography and Aortography
{SOVUE-370 (lapamido! Injection, 370 mgl/mL) shou!d be used. Doses up to 50 mL may be
required for injection into the larger vessels such as the aorta or celiac artery; doses up to
10 mL may be required for injection into the renal arteries. Often, lower doses will be sufficient.
The combined total dose for multiple injections has not exceeded 225 mL.
Pediatric Angiocardiography
ISOVUE-370 should be used. Pediatric angiocardiography may be performed by injection into &
large peripheral vein or by direct catheterization of the heart.
The usual dose range for single injections is provided in the following table:
Single Injection
_Usual Ddse Range

,

Age ml.

< 2 years 10-15
2-9 years 15-30

10-18 years 20-50

The usual dose for cumulative injections is provided in the following table:

Cumulative injections
Usual Dose Range

Age ml
< 2 years 40
2~4 years 50
5-9 years 100
10-18 years 125

Coronary Arteriography and Ventriculography

ISOVUE-370 should be used. The usual dose for selective coronary artery injections is 2 to

10 mL. The usual dose for ventriculography, or for nonselective opacification of multiple coro-

nary anteries following injection at the aortic root, is 25 to 50 mL. The total dose for combined

procedures has not exceeded 200 mL. EKG monitoring is essential.

Excretory Urography

ISOVUE-250, 1SOVUE-300 or ISOVUE-370 may be used. The usual adult dose for ISOVUE-250

is 50 to 100 mL, for ISOVUE-300 is 50 mb and for ISOVUE-370 is 40 mL administered by rapid

intravenous injection.

Pediatric Excretory Urography

ISOVUE-250 or ISOVUE-300 may be used. The dosage recommended for use in children for

excretory urography is 1.2 mL/kg to 3.6 mL/kg for ISOVUE-250 and 1.0 mL/kg to 3.0 miskg for

ISOVUE-300. It should not be necessary to exceed a total dose of 30 grams of iodine.

Computed Tomography

ISOVUE-250 or ISOVUE-300 may be used.

CECT OF THE HEAD: The suggested dose for ISOVUE-250 is 130 to 240 mlL and for

{SOVUE-300 is 100 to 200 mi by intravenous administration. Imaging may be performed

immediately after completion of administration.

CECT OF THE BODY: The usuat adult dose range for ISOVUE-250 is 130 to 240 mL and for

{SOVUE-300 is 100 to 200 mL administered by rapid intravenous infusion, or bolus injection.
Equivalent doses of ISOVUE-370, based on organically bound iodine content, may aiso be used
The total dose for either CECT procedure should not excesd 60 grams of lodine.

Pediatric Computed Tomography

ISOVUE-250 or ISOVUE-300 may be used. The dosage recommended for use in children for
contrast enhanced computed tomography is 1.2 mU/kg ta 3.6 mU/kg for ISOVUE-250 anc
1.0 ml/kg to 3.0 ml/kg for ISOVUE-300. It should not be necessary to exceed a total dose of
30 grams of jodine.

Drug Incompatibilities

Many radiopaque contrast agents are incompatible in vitro with some antihistamines and many
other drugs; therefore, no other pharmaceuticals should be admixed with contrast agents.

HOW SUPPLIED
ISOVUE-200 (lopamido! Injection 41%6)
Ten 50 mL single dose viais (NDC 0270-1314-30)
Ten 100 mt single dose bottles (NDC 0270-1314-34) T
Ten 200 mL single dose bottles with administration sets (NDC 0270-1314-40)
ISOVUE-250 (lopamidol injection 51%)
Ten 50 mL single dose vials (NDC 0270-1317-05)
Ten 100 mL single dose bottles (NDC 0270~1317-02)
Ten 150 mi singla dose bottiss with administration sets (NDC 0270-1317-03)
Ten 200 ml single dose bottles with administration sets (NDC 0270-1317-01})
Ten 150 mL power injector syringes (NDC 0270-1317-43)
{SOVUE-300 (fopamidol Injection 61%)
Ten 30 ml single dose vials (NDC 0270-1315-25)
Ten 50 ml single dose vials (NDC 0270-1315-30)
Ten 75 mL single dose bottles (NDC 0270-1315-47)
Ten 100 mL single dose bottles (NDC 0270-1315-35)
Ten 150 mL single dose botties with administration sets (NDC 0270-1315-37)
Ten 150 mL single dose bottles (NDC 0270-1315-50)
Ten 100 mL. power injector syringes (NDC 0270-1315-57)
Ten 150 mL power injector syringes (NDC 0270-1315-58}
ISOVUE-370 {lopamidol Injection 76%)
Ten 20 mL single dose vials (NDC 0270-1316-07)
Ten 30 mL single dose vials (NDC 0270-1316-47)
Ten 50 mL single dose vials (NDC 0270-1316-30})
Ten 50 ml single dose bottles (NDC 0270-1316-01}
Ten 75 mL single dose bottles (NDC 0270-1316-52)
Ten 100 mL single dose bottles (NDC 0270-1316-35)
Ten 125 mL single dose bottles (NDC 0270-1316-04)
Ten 150 mL single dose bottles (NDC 0270-1316-37)
Tan 175 ml single dose bottles (NDC 0270-1316-44)
Ten 200 mL single dose bottles (NDC 0270-1316-40}
Ten 75 mi power injector syringes (NDC 0270-1316-58)
Ten 100 mL power injector syringes (NDC 0270-1316-57)
Power injector syringes are supplied with connector tubing.

Storage
Store at controlled room temperature. Protect from light.

Also Available
iopamidol Injection is also available as ISOVUE-M® for intrathecal administration.

Rx only

Manufactured for
Bracco Diagnostics Inc.
Princeton, NJ 08543
by E.R. Squibb & Sons Inc.
New Brunswick, NJ 08903

Revised August 1998

Printed in USA
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