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_ Guidance for Industr,
TPA Drug Products —
Submlttmg a New Drug Appllcatlon

This guidance represents the Food and Drug Administration's (FDA's) current thinking on this
topic. It does not create or confer any rights for or on any person and does not operate to bind

FDA or the public. You can use an alternative approach if the approach satisfies the |
requirements of the applicable statutes and regulatlons If you want to d1scuss an altematlve
approach, contact the FDA staff responsrble for implementing this guldance If you cannot 1dent1fy the
appropriate FDA staff, call the appropriate number listed on the title page of this guldance '

L INTRODUCTION

This guidance is intended to ass1st manufacturers w1shmg to submlt new drug apphcatlons
(NDAs) for pentetate calcium trisodium (Ca-DTPA) and pentetate zinc trisodium (Zn-DTPA)
drug products for the treatment of patrents with known or suspected mternal contamrnatlon with
plutonium, americium, ot curium. The Federal Register notice announcmg the avarlablhty of
this guidance explains in detail our ﬁndmgs regarding safety and eff”ectlveness and includes a list
of the literature on which we partially based those findings.

FDA's guidance documents, 1nclud1ng this guidance, do not establlsh legally enforceable
responsibilities. Instead, guidances describe our current thmkmg onha ‘topic and should be
viewed only as recommendatnons unless specific regulatory or statutory requirements are cited.
The use of the word should in our guidances means that something is suggested or
recommended, but not required.

II. BACKGROUND

Diethylenetriaminepentaacetate (DTPA) is a ligand that acts as a chelator with a very high
affinity for certain transuranium radioactive elements. The calc1um salt of DTPA is known as
pentetate calcium trisodium and is referred to as Ca-DTPA? The zinc salt of DTPA is khown as

ERRTEeE o
B!

' This document was developed in the Division of Medrcal Imagmg and Radxopharma utlcal Drug Products inthe
Center for Drug Evaluation and Research (CDER) Food and Drug Admlmstratlon (FDA)T(

[—
i

2 For purposes of this notice Ca-DTPA refers only to pentetate calcium trrsodrum which has an empmcal formula
of Na;CaC,H;sN;0;¢ and the Chemical Abstracts Service (CAS) registry ‘number 12111249, Zn—DT‘PA refers
only to pentetate zinc trlsodlum whlch has an empirical formula of Na,ZnC;,H;sN;0;, and the CAS reglstry )
number 125833- 02 5.
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pentetate zinc trisodium and is referred to as Zn-DTPA, For several decades Ca—DTPA and Zn-
DTPA have been used 1nvest1gatlonally to enhance the excretlon of transuramum 1sotopes from
the body by means of ion exchange chelation, and ultlmately, excretron through the urine.
DTPA has a very high affin mty for transuranium’ elements The calcrum or zine ions, of the Ca-
DTPA and Zn-DTPA drugs are readily exchanged for the transuramum lsotopes “and the
transuranium-DTPA complex is rapidly excreted in the urine.

- L

Ca-DTPA and Zn-DTPA in sterile aqueous solution have been used under 1nvest1gatlonal new
drug applications (INDs) held by the Radiation Emergency A551stance Center/T raining Site
(REAC/TS). REAC/TS is part of the Oak R1dge Associated Universities (ORAU) ORAU
operates the Oak Ridge Institute for Scrence and Educatron (ORISE) under a contract Wlth the
Department of Energy. The INDs are for treatment of contammat1on resulting from nuclear
power or other industrial accidents.

REAC/TS has retained the med1cal case reports on 646 patlents treated with Ca—DTPA and Zn-
DTPA for radiation contamination during the last 40 y years. To facrhtate the development and
ultimate approval of Ca-DTPA and Zn-DTP?\ drug ‘products, we recexved perm1551on to obtain
and review the medical reports on the pat1ents in the REAC/TS database “We'also, rev1ewed the
related available published literature.

After reviewing the REAC/TS database and the pubhshed lrterature, we have concluded that Ca—
DPTA and Zn-DTPA" drug products when produced under COI’ldlthI’lS specrﬁed in approved '
NDAs, can be found to be safe and effective for treatment of patlents with known or suspected
internal contamination w1th plutonlum amerlclum or curlum to increase the rates of ehmmatron.

IIl.  NDAs SUBMITTED FOR Ca-DTPA AND Zn-DTPA DRUG PRODUCTS o

\\\\\\\\

A.  Types of NDAs for CaDTPAand Zn-DTPA
An NDA for a Ca-DTPA or Zn-DTPA drug product may be either:

» 2 505(b)(2) application, which is an NDA in which you rely for approval on studles that
you did not conduct, that were not conducted for you, or for which you do not have a
right of reference (described in section 505(b)(2) of the Federal Food Drug, and ‘
Cosmetic Act (the act) (21 U.S.C."355(b)(2)) ’

or

» a505(b)(1) application, an NDA that rellcs exclusrvely on studw St that you conducted
that were-conducted for you, or for which you have a right of reference (submltted under
section 505(b)(1) of the act) ;

After an NDA for a Ca-DTPA or Zn-DTPA’ drug product has been approved babbrevlriated new ‘
drug applications (ANDAs) that refer to the approved Ca—DTPA ora Zn-DTPA dr g’product can
be submitted and approved (see 21 CFR part 314, subpart C). Because ANDAs cannot be

. e
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submitted until an NDA is approved, we primarily discuss 505(b)(1) and 505(b)(2) appllcations
in this guidance.

1. Submitting 505(b)(2) Applications

If you rely on pubhshed literature (mcludlng the literature we have already reviewed, see the
Federal Register notice announcmg the avarlabrhty of this gurdance) and our evaluatron ofthe
REAC/TS data for approval of your application, your NDA will be a 505(b)(2) apphcatlon

A 505(b)(2) appllcatlon could be considered the more dlrect and, probably, the qurckest ~
approach to gaining approval of an NDA for a Ca-DTPA ora Zn-D”’TPA drug product. A
505(b)(2) application could rely entirely on the pubhshed llﬁterature\that we have already )
reviewed and our evaluation of the REAC/TS data for the chrﬁ vequn‘ed for approval of
an NDA (see the Federal Regzster notice announcing the availabi ity of this guidance). If you
took this approach to approval, you Would not need to submit copies or summaries of the reports
we have cited. The clinical sections of your NDA Would only have to cite the Federqf Regzster
notice and the listed reports we relied on in making our - determination of safety and
effectiveness.

2. Submitting 505([7)( 1) Applications N
As mentioned above, you can also submit a 505(b)(1) application. * This type of NDA relies only
on studies that you have conducted, that were conducted for you, or for which you ‘have a right of
reference. These NDAs are sometimes called full NDAs and are the type of apphcatron most
frequently used to gain approval for drug products whose active mgredlent is not in a previously
approved drug product.

We recognize the importance of continuing the development of products such as Ca- DTPA and
Zn-DTPA drug products, to treat or prevent radiation and other types of tox1c1ty We also
recoghize that you might not be able to conduct deﬁnltlve human efficacy studies for Ca-DTPA
and Zn-DTPA because it would be unethical to dehberately expose healthy human volunteers to
a lethal or permanently dlsablmg toxrc substance and new field trials to study Ca-DTPA and Zn-
DTPA efficacy after an accrdental or hostlle ‘exposure to a transuranium radioactive element
might be infeasible. We encourage persons who ‘wish to submit 505(b)( 1) applications for Ca-
DTPA and Zn-DTPA drug products to contact us, before starting any studies, to dlscuss the
development of data to establish safety and effectlveness

B. Content of NDAs for Ca-DTPA 'andmZn-”ﬁTPXW T

NDAs submitted to the Agency for approval must mclude chemlstry, manufacturmg, and

controls information. They must also contain labelmg and ﬁhe approprrate patent information.
These requirements are contained prlmarlly in § 314.50.

1 Chemistry, Manufacturing, and Controls Information



Contains Nonbinding Recommendations

In addition to the clinical data discussed in the F ederal Regzster notlce announcmg the
availability of this guldance your NDA must also mclude a complete chemlstry, manufacturmg,
and controls section describing the composrtron manufacture and specification of the drug
substance and drug product (sectlon 355(b)(1) of the act”and § 314.50). You also must meet all
other applicable requirements regarding the content of an NDA (section 355 (b)(1) of the act and
§ 314.50).

PR N S O S

2. Labeling for Ca-DTPA and Zn-DTP4
We have prepared draft labeling for 1 g of Ca-DTPA in 5 mL of sterrIe aqueous solutron for
intravenous or inhalation administration and 1 g of Zn-DTPA in 5 mL of sterile aqueous solution
for intravenous administration. You can use this Iabehng as part of z a 505(b)(2) application for
Ca-DTPA or Zn-DTPA drug products. This draft labeling reflects our conclusron on thex .
potential safety and effectiveness of Ca-DTPA and Zn-DTPA drug products for treatment of
patlents with known or suspected internal contamination with plutonium, americium, or curium, -
to increase the rates of ehmmatlon The draft Iabelmg may ‘néed to be modrﬁed if you submit an
NDA for either Ca-DTPA or Zn-DTPA and there is not an approved NDA for the other DTPA"
drug product, or the other drug product is otherwise unavailable. If you wish to change the
labeling to include a different or broader 1nd1cat10n or dlfferent dosage or if you wish to make
any other significant changes to the draft Tabeling, you should ] provrde ‘as part of your 505(b)(2)
application, additional literature or other studies to support your requested changes. If you
submit a 505(b)(1) applrcatlon fora Ca—DTPA or Zn-DTPA drug product, you may not use the
draft labeling we have prepared because it is based on our review of the pubhshed hterature and

the REAC/TS data. If you submit a 505(b)(1) application for Ca-DTPA or Zn-DTPA, your

labeling must be based on the data contalned in your NDA (section 355(b)(1) of the act and §
314.50). o

The draft labeling for 505(b)(2) apphcatrons is avallable on the I t. You can also contact
the Center for Drug Evaluation and Research's Division of Medic MV
Radiopharmaceutical Drug Prodiicts (HF D- 160) Food and Drug Adm istration, 5600 Frshers '
Lane, Rockville, MD 20857, 301-827-7510, for a copy of the drafi labeling.

3 Patent Information

If you submit an NDA (mcludmg a 505(b)(2) NDA) for either’ Ca-DTP /
must file with your NDA a complete patent declaration form (Form FDA 3542a) for each patent
that is required to be submitted under section 355(b)(1)(F) of the act and §§ 314.50 and314.53.

A: y0u R TN

You also must submit an additional patent declaratron form (Form FDA 3542) wrtTun 3b days of ) / o

approval of your NDA or, in the case of newly issued patents, within 30 days of i 1ssuance of the
patent (section 355(c)(2) of the act and §§314. 50 and 314.53). If your r NDA is approved we
will publish the patent mformatmn in Approved Drug Products with T herapeutic Equzvalence
Evaluations (the Orange Book).

We publish information regardmg patents and exclusmty perlods for approved drug products in
the Orange Book. This information is 1mportant if you are consrdermg submlttmg ANDAs or

? See http://www.fda. gov/cder/drug/lnfopage/dtpa/default htm

C g -
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505(b)(2) applications for Ca-DTPA and Za-DTPA drug products. Ifa drug product hsted inthe

Orange Book has listed patents the 505(b)(2) application or ANDA' seekmg to rely on the
finding of safety or effectiveness for that listed drug must contain certlf cations regardmg those
patents (see § 314.50(i) for 505(b)(2) applications, and § 314. 94(a)(12) for ANDAS) ‘

C. Exclusivity

In addition to the protection provided by patents issued by the U.S. Patent and Tradernark Office,
Ca-DTPA and Zn-DTPA drug products approved by us may be protected from competltlon by
periods of marketing exclusrvrty that are administered by us. The act provides for periods of
marketing exclusivity that prevent us from filing or approving 505(b)(2) applications or ANDAs
for drug products that contain the same active morety as certain prev1ously approved drug
products. The active moiety of a Ca-DTPA or Zn—DTPA drug product would be the
diethylenetriaminepentaacetate (DTPA) Tigand.

The following summaries of ‘marketing exclusrvrty and orphan drug exclusmty are provrded
solely for the general information of manufacturers con51der1ng submitting an NDA for a Ca-
DTPA and Zn-DTPA drug product. They should not be read as statements of our general policy
regarding marketing exclusivity and orphan drug exclusivity. Our policy can be found in the
regulations cited in this guidance. \

1. Five-Year Marketing Excluszvzty

A 5-year period of marketing exclusivity is provrded by sectron 505(0)(3)(D)(n) and Q}(S)(D)(n) e

of the act when a sponsor obtains approval of an NDA for Wthh no actwemorety has been
previously approved by the FDA. The -year - period of marketrng exciusrvrty generally prohrblts
- us from filing a 505(b)(2) application or receiving an ANDA fora drug product that contams the
same active moiety as the first drug product contalnlng the actlve rn01ety to be approved The
5-year period of marketmg exclusivity beglns on the approval date of the first NDA approved for
a drug product containing the active moiety. Both 505(b)(1) and 505(h)(2) apj 1cat10ns may be
entitled to benefit from 5-year marketmg exclusrvrty, but only§ 05(b)(2) applications and
ANDAs are blocked by 5-year marketing exclusivity.

Because we have never approved a drug product that contams the D'[PA hgand as the actrve
m01ety, the first NDA approved that contains the DTPA hgand as the active morety will hkely
receive 5 years of marketrng exclusxv1ty “If an NDA ¢ eontammg the DTPA Tigand as the active
moiety is entitled to S-year exclusrvrty, we cannot ﬁle a subsequent 505(b)(2) apphcatlon fora
Ca-DTPA or Zn-DTPA drug product for 5 years after the approval date of that NDA If you

v

* Active moiety is defined in 21 CFR 314.10(a) as the molecule or 1on exeludmg those appended portrons of the
molecule that cause the drug to be an ‘ester, salt (mcludmg a salt with hydrogen or coordmatron bonds) or other
noncovalent derivative (such as a complex, chelate or clathrate) of the molecule, responsible for the physiological
or pharmacological action of the drug substance. x

’ An exception to the S-year period. permxts an appllcant to submlt a 505(b)(2) apphcatlon or ANDA after 4 years i S

it contains a certification of mvahdrty or nonmfrmgement fora patent Tisted for the approved drug

¢ Our regulations regarding filing an NDA and receiving an ANDA are found at21 CFR 3147101,
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have submitted an essentially complete 505 (b)(2) apphcatlon before We approve ‘the firs

for a Ca-DTPA or Zn-DTPA drug product, review and approval of your SOS(b)(Z) application
would not be blocked by the marketmg exclusmty obtained by the first Ca-DTPAﬁor Zn-DTPA
drug product approval (54 FR 28872 at 28901, .Tuly 10, 1989) However after we | have approved
the first NDA for a Ca-DTPA or Zn-DﬁA drug product, S-year marketrng excluswrty ‘would
prohibit us from filing your 505(b)(2) appheatlon no matter how soon after the first approval we
received your application. o

2. Three-Year Excluszvzly

A 3-year period of marketmg exclusivity may be applicable to Ca DTPA and Zn-DTPA drug )
products sometime in the future. Three- -year marketmg exclusivity is provrded by section
505(c)(3)(D)(iii) and ())(5)(D)(111) of the act. Drug products whose active moiety is the same
active moiety as that in a previously approved drug product are entltled to 3-year exclusivity if a
new clinical study (other than a bloavallabllty or bloequlvalence study) is needed for their
approval. If a drug product or change to a drug product, is given 3 years of exclusrvrty, we are
barred for 3 years from approvrng any 505(b)(2) application or ANDA for the same drug
product, or change to the product, that was granted excluswrty For example if an apphcant
obtains 3 years of exclusivity for a new dosage form of Ca-DTPA or Zn-DTPA, FDA may not
approve a 505(b)(2) application or an ANDA for that dosage form of Ca—DTPA or Zn- DTPA for
3 years. However, we can approve a 505(b)(2) apphcatlon oran ANDA for any prevrously
approved dosage form not protected by the exclusivity.

Our regulatlons in § 314. 108 provrde more detalls on marketmg exclusrvrty If you are lnterested o

Medical Imaging and Radropharmaceutlcal Drug Products If you believe your drug product is
entitled to marketing exclusrvrty, you must submit supporting information in your NDA

(§ 314.50()).

3. Orphan Drug Exclusivity

In addition to 3- or S-year marketmg exclusrvrty orphan drug exclusivity may apply to Ca-
DTPA or Zn-DTPA drug products approved for orphan indications. Obtammg orphan drug
exclusivity is a two-step process. The regulatrons requlre that you seek orphan drug desrgnatlon
for the active moiety of your drug product for an orphan mdreatlon before y you submit an NDA.
If we desrgnate the drug as an orphan drug and then approve it for the desrgnated 1ndrcat10n the
drug will receive orphan drug exclusivity. The issues involved in determmmg which drug
products are entitled to orphan drug exclusivity and which drug produ re blocked by orphan
drug exclusivity are described in our regulations in part 316 (21 CFR; part 316). ﬁowever we
note that orphan drug exclusivity is for a 7-year period and can prohibit us from approving a
505(b)(1) application, a 505(b)(2) apphcatron or an ANDA for the same active moiety for the
same indication durlng the perrod of exclusrvrty This dlffers from S-year marketing exclusmty,
which prohibits us from fihng a 505(b)(2) application or receiving an ANDA, but would not
prohibit us from filing a 505(b)(1) application.
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4. Waiver of Exclusivity

If you are entitled to any type of exclusivity for a Ca-DTPA or Zn-DTPA drug product you may
waive that exclusivity after approval of your NDA. Your waiver Would allow one ormore '
applicants to submit applications for the product For examp[e if you obtam 5- year eXcIusrvrty
with a 505(b)(2) apphcatlon for a Ca- DTPA or Zn-D’ﬁjA hd’rug product your’ complete waiver of
such exclusivity would enable other appllcants to 1mmed1ately submlt 505(b)(2) apphcatlons and
ANDA:s for drug products contalnmg Ca-DTPA or Zn-DTPA

§-

D. Innovative Ca-DTPA and Zn-DTPA Drug ProHucts R

We encourage the development of drug products contarnmg Ca-DTPA or Zn-DTPA for the
treatment of internal contamination with transuranium elements that represent 1mprovements in
safety, effectiveness, or conventence. However, your submission of a 505(b)(2) application for =
such an innovative product may be blocked by marketmg exclusmty if the exclusivity is not

waived. If the innovative product is clmlcally superior to the previously approved drug product,

its approval might not be blocked by orphan drug exclusivity (see § 316. 3(b)(13)). Once

approved, an innovative product may qualify for 3-year marketing exclusivity. If a subsequent

drug product represents an innovation that presents a commercial advantage over the drug

product that enjoys marketing exclus1v1ty, it may be possrble to reacﬁ' \\Mfagreement w1th the

person holding the exclusivity to allow marketing of the subsequent drug product.

PR PR
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[Insert trade name______]
Ca-DTPA (pentetate calcium trisodium injection)

For Intravenous or Inhalation Administration

DESCRIPTION
Pentetate calcium trisodium is the sodium salt of calcium dieth yluuU uiucpcutaacetatc mc pemetate
calcium trisodium is also known as trisodium calcium dlethylenetrlammepentaacetatc and is referred to

as Ca-DTPA. It has a molecular formula of Na3caC14H13N3010 and a molecular Welght of497.4 daltons. ‘
The drug is supplied as 1 gram in 5 ml of sterile aqueous solution. [Insert any inactive ingredients.]
The structural formula is shown below.

~

o0

o, ‘IINj +

CLINICAL PHARMACOLOGY
General

Ca-DTPA forms stable chelates with metal ions by exchangmg calc1um for a metal of greater
binding capacity. DTPA has a very high affinity for certain transuranium radioactive elements .
(e.g., plutonium, americium, curium, berkelium and cahfomlurn) The radloactlve chelates are
then excreted by glomerular filtration into the urine.

Ca-DTPA forms less stable chelates with uranium and neptunium in vivo resulting in the
deposition of these elements in tissues includi‘ng the bone in animal studies. Ca-DTPA treatments
are not expected to be effectlve for uranium and neptunium. Radioactive iodine is not bound by
DTPA.

Page 1 of 11



Pharmacodynamics

In a study of rodents after exposure to plutonium, the rate of plutonium elimination was
measured after treatment with Ca-DTPA and Zn-DTPA given mtravenously as a single dose of 10
to 1,000 umol/kg (0.54 — 54 x MHD). In this study, when treated within one hour of plutonium
exposure, in comparison to Zn-DTPA, treatment with Ca-DTPA resulted in about a 10 fold' h1gher “
rate of urinary chelate elimination. The chelating capacity of Ca-DTPA'is greatest 1mmed1atelv
and up to approximately 24 hours after exposure when the radioactive contaminant is still
circulating and readily available for chelation. After the first dose of Ca-DTPA, maintenance

g

treatment with either Ca-DTPA or Zn-DTPA resulted in similar rates of radiation elimination.

However, at comparable doses, Ca-DTPA had more toxicity (e.g., more depletion of trace metals,
higher rate of mortality, the presence of kidney and liver vacuolization, and small bowel
hemorrhagic lesions).

Literature and U.S. Registry data indicate that intravenous administration of Ca-DTPA forms
chelates with radiation contaminants found in thé circulation, mterstmaT fluid, and tissues. “When
Ca-DTPA is administered by inhalation within 24 hours of radiation exposure it can chelate ‘

particulate transuranium elements. Expectoration of these is expected to decrease the amount of =~

radiation available for systemic absorption. Administration by inhalation is associated with
respiratory adverse events in susceptible patients. The effectiveness of chelation decreases with
time after contamination because the transuranium elements become incorporated into the
tissues. Chelation treatment should be given as soon as possible after known or suspected
transuranium element contamination has occurred. (See WARNINGS and DOSAGE AND
ADMINISTRATION).)

Pharmacokinetics

Plasma retention and urinary excretion data were obtained in 2 patients that received 7 50 kBq of
“C-DTPA. Asshown in fi gure 1, the radiolabeled DTPA was rapidly distributed through the
extracellular space and was cleared by glomerular filtration. The plasma retention up to 7 hours
post dosing was expressed by the sum of three exponential components with average half-lives of
1.4 min, 14.5 min, and”94 4 min, Thé level of activity in the jﬁléiérﬁévh}ég below tﬁé“l‘f“m1'f of

in the feces. By 24 hours, the cumu]atlve urinary excretion was more than 99% of injected dose.

Figure 1: Percent of “C-DTPA Distribution

2 50
l/u?’ecr‘ CTED

120° 240 260 6004
TIME (MINS)
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Absorption B
Ca-DTPA is poorly absorbed by the GI tract. In animal studies, after oral administration, the =
absorption was approximately 5%.

In a U.S. Registry of 18 patients who received a smgle inhaled or 1ntravenous dose of 1 gram the
urine data indicate that the inhaled product was absorbed and resulted ina comparable
elimination of the radiologic contaminant. One study of 2 human subjects that recerved Ca-
DTPA with "“C-DTPA by oral inhalation revealed approximately 20% absorption from the Jungs.

Human or animal bioavailability comparisons for Ca-DTPA are not available after admmi‘s“tﬂraﬁt‘ion o

by inhalation and injection (intravenous, intramuscular or 1ntraper1toneal) (See CLINICAL
PHARMACOLOGY, Chmcal Trials) =

Distribution

Following intravenous administration, Ca-DTPA is rapidly distributed throughout the
extracellular fluid space. No significant amount of Ca-DTPA iiéﬁétratES "iﬂnto“‘er&throcj?tes or
other cells. No accumulation of Ca-DTPA in specific organs has been observed There 1s httle
or no binding of the chelating agent by the renal parenchyma

Metabolism
Ca-DTPA undergoes a minimal amount of metabohc change in the body

Adverse Metabolic Effects: Studies in animals and humans showed that Ca—DTPA bmds
endogenous metals of the body (i.e., zinc (Zn), magnesmm ‘(Mg) and n manganese (Mn)) In an o
animal study, high doses of Ca-DTPA led to the 1oss of zinc and manganese mainly from the
small intestine, skeleton, pancreas, and testes. Dosing over several days resulted i in moblhzatlon
or binding of endogenous metals in exchange for calcium and a consequent 1mpa1rment ‘of metal-
controlled or activated systems. The rate and amount of endogenous metal depletlon increased
with split daily dosing and with the length of treatment Depleuon of these endogenous metals
can interfere with necessary mitotic cellular processes Over longer time perlods depletion of
zinc due to Ca-DTPA therapy may result in transient inhibition of a metalloenzyme 8-
aminolevulinic acid dehydrase (ALAD) in the blood and suppressed hematopmesrs '

Elimination

Ca-DTPA is cleared from the plasma in the first few hours after dosing through urinary excretion

by glomerular filtration. Renal tubular excretion has not been ‘documented. In stool samples
tested with radioactivity marked chelatlng agents only a very small amount of rad10act1v1ty
(<3%) was detected.

Renal Impaired and/or Compromised Liver Function Patients

Adequate and well-controlled pharmacokmetlc and pharmacodynamlc studxes 1n renally 1mpa1red '
and/or hepatically impaired patients were not identified in the Titerature.”
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Both Ca-DTPA and its rad1oact1ve chelates are excreted by glomerular fﬂtratlon Impalred renal’ )
function may decrease their rates of elimination.

Clinical Trials

Observational data was maintained in a U.S. Registry of patlents with radiation contamlnatlon
primarily from acute occupational exposure to plutonium, amerlcrum and, curium.

In 286 patients, bioassays were available to measure urinary radiation elimination after chelation
therapy. Of these 286 patients, only 18 had matched pre-and post-chelator urine radiation "
bioassay results available. Seventeen of these patients received the fxrst dose of chelator as Ca-
DTPA 1 gram. Of these, 9 patients received the first dose as 1 g ?”ﬁé‘ﬁﬁi‘i :
DTPA and saline) and 8 received 1 gram of Ca-DTPA 1ntravenouslym The elimination of
radioactive elements w/asﬂmeasured using the ratio of the urine radioactivity before treatment to
the maximum urine radioactivity after treatment (the excretion enhancement factor, EEF). As
shown in Table 1, after one dose, the mean EEF was 25.7. The descrlptlve results and Vanablhty \
for the intravenous, inhaled, and both routes are cons1dered to be srrmlar .

Table 1 : Urine Excretion Enhancement Factor of
Transuranium Elements after an Initial Dose of Ca-DTPA ~
N=17 o
Results Intravenous Inhaled Both

Routes
Mean 25.9 254 25.7
Median 12.5 19.3 V 12.8
SD 33.8 28.2 30.1
Range 1.1-396.1 |0.5-80.0 0.5-396.1

After initial treatment with Ca-DTPA, maintenance treatment with Zn-DTPA 1-gram was g1ven
over a period of days, months or years, dependmg upon the amount of contamination. In most

patients the dosing interval was daily after the initialdose. It decreased to weekly and rnonthly

Treatment was generally continued until the EEF approached 1. The ]ongest treatment ‘duration
was approximately 4 years.

Similar increases in urinary ra‘diation"Aelwi'rhih“éiti'dﬁ“followiﬁé"elieI'%itefi"éafﬁi“ﬁi’\g&t'fét&iqaﬁaiii?;ere""“‘ R
supported by data from the remaining 268 patients in the U.S. Registry and from the literature.

INDICATIONS AND USAGE

Ca-DTPA is indicated for treatment of patlents with known or suspected mternal contammatlon
with plutonium, americium, or curium to increase the rates of ehmmatlon

CONTRAINDICATIONS

None known.
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WARNINGS

Ca-DTPA is associated with depletion of endogenous metals (e.g., zinc, magnesmm manganese) The
magnitude of depletion increases with administration of more than one dose per day, increasing dose,
and increased treatment duration. Only a single initial dose of Ca-DTPA’is recommended. "The dose
should not be divided because it increases the rate of endogenous metal depletion. (See CLINICAL
PHARMA COLOGY, Pharmacodynamics, Metabolism). After the initial dose, on the next day
chelation therapy can continue with CA-DTPA. However, it is preferable to switch to Zn- -DTPA, if
available, for continued treatment after the initial dose of Ca-DTPA." (See Zn-DTPA labeling)

Ca-DTPA administered by nebulized inhalation may be associated with exacerbation of asthma and
anaphylaxis in patients with a history of respiratory disorders. Caution should be exerc1sed when R
administering Ca-DTPA by the inhalation route. (See ADVERSE REACTTON’S ) R

Ca-DTPA is administered to decrease internal contarmnatmn W1th certam transuramc rad1oact1ve
isotopes. It does not treat the complications of radiation exposure. “Patients contaminated with h1gh
levels of transuranium radioactive elements may develop radiation | tox101ty 1ncIuding bone marrow
suppression with severe neutropenia and thrombocytopenia. As appropnate supportlve treatment for
radiation toxicity should be given concomitantly with Ca-DTPA.

In radiologic emergencies, the radionuclide may not be known. "c‘a-b*‘rm’ma'y notbindtoall =~
radioactive elements. Patients contaminated with unknown or multlple radloactlve elements may require
concomitant treatment with other therapies in addition to Ca-DTPA (e.g., potassium fodide and Prussian
blue).

PRECAUTIONS

General: Metabolic :
Treatment over several days with Ca-DTPA could lead to depIetlon of body stores of zinc, magnes1um
and manganese. Prolonged treatment may result in depletlon of zinc’ contammg metaTIoenzymes :
necessary for DNA synthesis and hemoglobin production.” These elements should ‘be monitored cIosely
and, as appropriate, mineral or vitamin plus mineral supplements that contain zinc should be provided.

Information for Patients

Radioactive metals are known to be excreted in the U unne, feces and breast mllk In "‘“d1v1duals
with recent internal contamination with these radioactive 1sotopes, Ca-DTPA treatment 1ncreases
excretion of radioactivity in the urine (by as much as a factor of 100 over pre-treatment levels)
This high concentration may persist for several days after Ca-DTPAis gwen Appropnate safety
measures should be taken to minimize radiation exposure to others. When poss1b1e a toﬂet '
should be used instead ofa unnal and 1t should be qushed severai tlmes after each use Spﬂled

,,,,,

If blood or urine comes in contact with clothing or linens, they should be washed separater
Patients should drink plenty of fluids and void frequently
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If patients are coughing, any expectorant should be drsposed of carefully SwaIlowrng the
expectorant should be avoided if possible.

Parents and child-care givers should take extra precaut1on in handhng the urme feces and
expectorants of pediatric patlents to avoid a any addrtronal exposure to erther the care glver orto
the pediatric patient. - :

Nursing mothers should take extra precautlon m dlsposm g of breast nnlk (See
PRECAUTIONS, Nursing Mothers )

Laboratory Tests

Serum electrolytes and essential metals should be closely monitored durmg Ca-DTPA treatment.
Mineral or vitamin plus mineral supplements that contain zmc should be - given as appropnate
(See WARNINGS and PRECAUTIONS. ) o

Drug-Drug Interactions

Adequate and well-controlled drug- drug 1nteract10n studles in humans ‘were not 1dent1f1ed inthe
literature.

When an individual is contaminated with multlple radioactive’ rsotopes or when the radloactlve o
contaminants are unknown, Ca-DTPA can be co- admlnlstered w1th other radroprotectants (e.g.,
Prussian blue, potassium iodide).

Carcinogenesis, Mutagenesis, Impairment of Fertility

Studies with Ca-DTPA to evaluate carcinogenesis, mutagenesis, and impairment of fertility have
not been performed.

Data for Ca-DTPA effects on spermatogenesis are not available.

Teratogenic Effects: Pregnancy Category C =~

There are no human pregnancy outcome data from which to assess the risk of Ca—DTPA

exposure on fetal development. Ca-DTPA is be]teved to be teratogenlc based on ammal data and’
because chelation and depletion of body stores of zinc is known to affect DNA and RNA~
synthesis in humans. Multiple doses of Ca-DTPA could result i 1n hrgher risk for adverse B
reproductive outcome. Therefore, multiple doses of Ca-DTPA ‘are not recommended in
pregnancy. In cases of high levels of radiation contamination, if Zn-DTPA is not avaﬂable the o

teratogenic risks of administering multiple doses of Ca-DTPA should be weighed against the ~

risks of early and late radiation toxicity.

There are no animal or human data evaluating the teratogemc effect of the admmrstratron of a
single dose of Ca-DTPA. Based on its mechanism of action, the hkellhood that a s1ngle ‘dose of
Ca-DTPA is teratogenic in humans cannot be ruled out. Therefore, treatment of pregnant women
should begin and then continue with Zn-DTPA, if available, except in cases of high radjation
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contamination. In cases of high radiation contamination, the risk of 1mmed1ate and delayed

ot o

radiation-induced toxicity to both the mother and the fetus should be cons1dered in comparlson to
the risk of Ca-DTPA toxicity. In these cases, it may be approprrate to use a s1ngle dose of Ca-

DTPA with vitamin or mineral supplements that contain zinG as the initial treatment because Ca-

DTPA is more effective than Zn-DTPA in the first 24 hours after contamination.

Ca-DTPA has been shown to be teratogenic and embryocrdal m mrce followmg five darly
injections of 720-2880 umol Ca-DTPA/kg [2-'8 times the recomme dEd da1ly human dose of 1 )
gram based on body surface area (BSA) adjusted dose] glven durmg any penod of gestation. The

frequency of gross malformation (e.g., exencephaly, spina bifida, and cleft palate) increased” w1th

dose, with higher susceptibility in early and mid gestation Five daily doses of 360 jumol Ca- =~

DTPA/kg in mice, approximately equivalent to the recommended darly human dose (based on
BSA) produced no harmful effects, Studies of 2 pregnant beagles glven darIy 1nJect1ons of Ca—
DTPA at 30 umol/kg, (approx1rnate1y half the recommended daily human dose based on BSA)
from implantation until parturition showed severe teratogenic effects (especially brain damage).

Nursing Mothers

Studies to determine if Ca-DTPA is excreted in breast milk have not beén conducted.

Radioactive elements are known to be excreted in breast milk. Women with known or suspected B

internal contamination with radioactive isotopes should not breast feed, whether or not they are o
receiving chelation therapy. Precautions should be taken when d1scard1ng ‘breast mrlk (See
PRECAUTIONS, Information for Patients.)

Pediatric Use

The safety and efficacy of Ca-DTPA was established in the adult populatlon and efflcacy was
extrapolated to the pediatric population on the basis of the’ comparablhty of pathophys1ologlc '
mechanisms. The dose is based on body size adjustment for an intravenous drug that is renally
cleared.

ADVERSE REACTIONS

In the U.S. database, a total of 646 patrents received at least one dose of ¢ elther Ca—DTPA or Zn—/ o
DTPA. Of these, 632 received Ca-DTPA. For the 632 patrents that recenfed Ca-DTPA 326
patients were dosed by 1nhalatron 293 by 1ntravenous m_]ecnon “and 60 by other or unknown
routes of administration.

Of the patients that received Ca—DTPA 1393/632 (62%) received one dose The Iargest number

of dosing treatments for Ca-DTPA was 338 In the hterature prolonged treatment with Ca-
DTPA resulted in depletion of zinc, magnesium, manganese and possibly metalloproteinases.

Overall, the presence or absence of adverse events was recorded in 310/646 patlents Of these 19
(6.1%) patients reported at least one adverse event. The total number of recorded adverse events
was 20. Of the 20 adverse events, 18 adverse events occurred after treatment with Ca-DTPA.
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These events included headache, hghtheadedness chest pam acute cough or wheezrng, allerglc |
reaction, dermatitis, metallic taste, nausea and dlarrhea injection site reactions.

Two individuals experienced cough and/or wheezing with the n‘ebuﬁ”'zéﬁ inhalation of Ca-DTPA.
OVERDOSAGE

Overdose with Ca-DTPA has not been reported Based upon the mechanism of action, symptoms
of endogenous metal depletion may occur. (See CLINICAL PHAB;MACOLOG? - '
Pharmacodynamics, Metabolism, WARNINGS, and PMCAWIGNS ) '

DOSAGE AND ADMINISTRATION

THE MAIN OBJECTIVE OF CHELATION TREATMENT IS TOR’I*JDUCI‘Tﬂ\T'ml’iNALK”fﬁf()f‘fé"'wl'Wﬁ e
CONTAMINATION BY INCREASING THE RATE OF EXCRETTO’NAN]SRﬁ‘but:mc“‘ﬂs*stfﬁﬁﬁposmoﬁ cee

Treatment should be started as soon as possible after suspected or known contammatlon
However, even when treatment cannot be started right away, patrents should be glven chelat1on N
treatment as soon as it becomes avaﬂable CheIatlon treatment is. stlll effectrve even after time
has elapsed following exposure.

If contamination with isotopes other than plutonium, americium, or curium

isotopes is suspected, additional therapies\rna'}*//’ﬁe”nééwde’&&(»éf‘gﬁjml’“rfigsian blue, potassium iodide).

The chelating effect of Ca-DTPA is greatest when the radronuchde is st_rp c1rcu1atmg orisin
interstitial fluids. The effectiveness of chelation decrease llowmg 1ntemal
contamination as the radionuclide becomes sequestered in liver and bone.

Patients should drink plenty of ﬂulds and v01d frequently to promote cfrlutron of tﬁe‘radloactwe
chelate in the urine and minimize radratlon exposure directly to the blaflder o

ek 35 e

Initial dose
Adults and adolescents: A single 1.0 gram loading dose of Ca-DTPA admlmstered mtravenously *’ "

Pediatrics (less than 12 years of age): A single initial dose of 14 mg/kg admrmstered
intravenously. The maximum single loading dose should not exceed 1.0 gram.

Renally impaired patients: No dose adJustment is needed. However, in heavrly contam nated
patients dialysis may be used to increase the rate of elimination. High eff1c1ency hrgh flux
dialysis is recommended. Because dialysis fluid will become radioactive, radratron precautrons
must be taken to protect personnel, other patients, and the general pubhc
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Maintenance Treatment

After the initial dose, on the next day chelation therapy can continue with Ca-DTPA. However,
due to safety concerns associated with prolonged Ca-DTPA use, it isdpreferaﬁlé to switch to Zn-

DTPA, if available, for continued treatment ‘after the initial dose of Ca-D'TPA. (See Zn-DTPA

labeling)

Adults and adolescents: The recommended maintenance dose of Ca-DTPA is 1.0 gram oncea
day administered 1ntravenously

bt

Pediatrics (less than 12 years of age): The recommended maintenance dose

mg/kg once a day administered intravenously. The maXimum daily dose should not exceed 1.0

gram per day.

Renally impaired patients: No dose adjustment is needed. However, in heavily eontam‘mated’ ‘

patients dialysis may be used to incréase the rate of elimination. Hi gh efficiency hi; gh flux™

dialysis is recommended. Because dialysis fluid will become radioactive, rad1atlon precautrons
must be taken to protect personnel, other patients, and the general pubhc o

Treatment should continue for a min’imurn“of'f%”()”days and then the patient shouid be
reassessed for the amount of residual whole body radioactivity. The duration of treatment
after exposure is dictated by the level of contamination and the Judgement of the )
attending physician. Before, durmg, and after chelation therapy, pertment measurements
for radioactivity should be made to help determine when to terminate treatment

Methods of Administration

* Intravenous administration of Ca-DTPA is recommended and should be used if the route of
radioactive contammatron 1s not known or 1f multrple routes of contamlnatlon are possrb]e
intravenous

push over a period of 3 4 minutes or by intravenous 1nfusron drfuted in 100- 250”mL of DsW, "~

Ringers Lactate, or Normal Saline.

» In patients whose contamination is only by inhalation wrthm thedprecedmg 24 hours Ca-
DTPA can be administered by nebulized inhalation 2 ve Toute of mlmstratron
Ca-DTPA 1 gram should be diluted for nebulization at a 1:1 rati )

After nebulization, patients should be encouraged to avoid swallowmg any exp‘ectorant
Some patients experience respiratory adverse events after nebuhzatlon (see WARNINGS).

Parenteral drug products should be inspected vrsually for partrculate matter and d1scolorat10n
prior to administration, whenever solution and container permit.

Monitoring

sterile water'orysahnejn” o e

‘When possible, obtain baseline blood and urine samples (CﬁC wrth d:xfferennai BW serum
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chemistries, and electrolytes, urinalysis and blood and urine radloassay) before - 1n1t1at1ng
treatment.

Ca-DTPA must be given with very careful monitoring of serum zinc and complete blood
counts and, as appropriate, with vitamin or mineral supplements that contam zmc (see
WARNINGS). If Ca-DTPA is initially administered by inhalation, maintenance
treatment with intravenous Ca-DTPA can continue with vitamin or“mmeral supplements
that contain zinc until intravenous Zn-DTPA is available. AssoonasZn-DTPAis
available, Ca-DTPA should be stopped and chelation should continue ‘with lntravenous y
Zn-DTPA.

To establish an elimination curve, a quantitative baseline estimate of the total internalized
transuranium element(s) and measures of elimination of rad10act1v1ty should be obtamed
by appropriate whole-body counting, by bioassay (e.g., biodosimetry), or fecal/urme
sample whenever possible.

During treatment, the following information should be collected:

e Measurements of the radioactivity in blood, urine, and fecaI samples weekly to monitor the
transuranium contaminant elimination rate.

Record any adverse events from Ca-DTPA. /

e CBC with differential, BUN, serum chemistries and electrolytes, and urinalysis ~
measurements should be monitored regularly. If the patient is receiving more than an 1n1tlal
dose of Ca-DTPA, these laboratory tests should be very carefully monitored and the patlent '
should be observed for signs of related enzyme deficiencies. (See CLTNICA N
PHARMA COLOGY, Pharmacodynamics, Metabo?zs ism.y

HOW SUPPLIED

Each ampule contains 1.0 gram (2.0 millimoles) of Ca-DTPA in X mL of sterile aqueous
solution.

NDC# XXXXX-XXX-XX

Storage

R N A T 2 T S T BT S S

Store at XX-XX°C (YY-YY°F) [See USP Conirolled Room Temperature]. Protect from light. =~

To develop long-term response data and information on the risk of developmg late mah gnancy
detailed information on patient treatment should be provided to the manufacturer These data
should include a record of the radioactive body burden and bioassay results at defined time
intervals, a description of measurement methods to facilitate analysis of data, and adverse events.
Contact the manufacturer for more information
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Questions regarding the use of Ca-DTPA for the treatmentofcéntammatlon Wltﬁtransuramum R

elements may be referred to

(Insert Name and contact information)
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August 28 DRAFT

[Insert tradename | ]
Zn-DTPA (pentetate zinc trisodium mjectwn )

For Intravenous Administration
DESCRIPTION

Pentetate zinc trisodium is the sodium salt of zinc dlethylenetnarmnepentaacetate The pentetate zinc
trisodium is also known as tnsodlurn zinc dlethylenetnammepentaacetate and is referred to as Zn-DTPA.
It has a molecular formula of Na3ZnC14ngN3010 and a molecular weight of 522.7 daltons. The drug is
supplied as 1 grams of complex in 5 ml of sterile aqueous solution. [Insert anv mactzve zngredzents] The
structural formula is shown below. :

oj/,o
..N
— " +
o’/"l\/Nm/ |\o [ 3Na
& 0
0
J

CLINICAL PHARMACOLOGY
General

Zn-DTPA forms stable chelates with metal ions by exchanging zinc for a metal of greater
binding capacity. DTPA has a very high affinity for certain transuranium radioactive elements
(e.g., plutonium, americium, curium, berkelium and cahfomlum) The rad10act1ve chelates are
then excreted by glomerular filtration into the urine.

Zn-DTPA forms less stable chelates with uranium and neptunium in vivo resultmg in deposmon '
of these elements in tissues including the bone in animal studies. Zn-DTPA treatments are not
expected to be effective for uranium and neptunium. Radioactive iodine is not bound by DTPA.
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Pharmacodynamics

In a study of rodents after exposure to plutonium, the rate of plutonium elimination was
measured after treatment with Ca-DTPA and Zn-DTPA given intravenously as a single dose of 10
to 1,000 umdl/kg (©. 54 54 x MHD) In this study, when treated within one hour of plutonium
rate of urrnary chelate ehmlnatron The chelaung capacrty of Ca-DTPA is greatest 1mmed1ately
and up to approximately 24 hours after plutonium exposure when the radlolsotope is still
circulating and readily available for chelation. After the first dose of Ca-DTPA, maintenance
treatment with either Ca-DTPA or Zn-DTPA resulted in similar rates of radiation elimination.
However, at comparable doses, Zn-DTPA had less toxrclty (e g, less depletlon of trace metals
lower rate of mortality, the absence of kidney and liver vacuolization, and absence of small bowel
hemorrhagic lesions). The amount of Zn-DTPA chelation is dependent not only on the
transuranium element, but also on the chemical and physical characteristics of the transuranium
compound at the time of Zn-DTPA administration. The effectiveness of chelation decreases with
time after contamination because the transuranium elements become 1ncorporated into the
tissues. Chelation treatment should be given as soon as possrble after known or suspected
transuranium element contamination has occurred. (See WARNINGS and DOSAGE
ADMINISTRATION.)

Pharmacokinetics

Plasma retention and urinary excretion data were e obtained in 2 patrents that received 750 kBq of
C-DTPA. As shown in figure 1, the radiolabeled DTPA was rapidly distributed through the
extracellular space and was cleared by glomerular filtration. The plasma retentron up to 7 hours
post dosing was expressed by the sum of three exponentlal components with average half-lives of
1.4 min, 14.5 min, and 94.4 min. The level of activity in the plasma was below the Timit of ‘
detection 24 hrs after injection. During the study, no detectable activity was exhaled or excreted
in the feces. By 24 hours, the cumulative urinary excretion was more than 99% of 1n3ected dose.

Figure 1: Percent of '*C-DTPA Distribution

TIME { MINS)

Absorption
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7Zn-DTPA is poorly absorbed by the GI tract. In animal studles after oral admlmstratlon the
absorption was approximately 5%.

Human or animal bioavailability comparisons for Zn-DTPA are not available after administration

by inhalation and injection (intravenous, intramuscular or mtraperltoneal) (See CLINICAL
PHARMA COLOGY, Clinical Trials.)

Distribution

Following intravenous administration, Zn-DTPA is rapidly custnbutea throughout the
extracellular fluid space. No significant amount of Zn-DTPA penetrates into erythrocytes or
other cells. No accumulation of Zn-DTPA in specific organs has been observed. There is little
or no binding of the chelating agent by the renal parenchyma. ’

Metabolism / ﬁ o
Zn-DTPA undergoes a minimal amount of metabolic change in the body

Adverse Metabolic Effects: Only a very minor release of acetate groups has been demonstrated
and splitting of ethylene groups has not been detected. Zn-DTPA results in minimal depletxon of
magnesium and manganese.

Elimination

Zn-DTPA is cleared from the plasma in the first few hours after dosing through urinary excretion
by glomerular filtration. Renal tubular excretion has not been documented. In stool samples
tested with radioactivity marked chelatmg agents, only a very small amount of rad10act1v1ty
(<3%) was detected.

Renal Impaired and/or Compromised Lwer Function Patients

Adequate and well-controlled pharmacokmetlc and pharmacodynamic studles in renally 1mpa1red
and/or hepatically impaired pat1ents were not 1dent1f1ed in the hterature .

Both Zn-DTPA and its radioactive chelates are excreted by glomerular f11trat1on Impalred renal
function may decrease their rates of ehmmatlon \

Clinical trials

Observational data was maintained in a U.S. Registry of patients with radiation contamination
primarily from acute occupational exposure to plutonium, americium, and curium.

In 286 patients, bioassays were available to measure urinary radlatlon el1m1nat10n after chelatlon
therapy. Of these 286 patients, only 18 had matched pre- and post—chelator urine b1oassay results
available. The majority of these patxents received Ca-DTPA as the initial component totheir =
chelation therapy (see Ca-DTPA labeling). Ca-DTPA was administered as soon as possible after
internal contamination with transuranium radionuclides (see Ca-DTPA labemg) When multiple
chelator doses were administered over days, the standard of | practice was to switch therapy to Zn-
DTPA following an initial dose of Ca-DTPA because after 24 hours following exposure, both
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chelators were considered equipotent but An-DTPA was considered less toxic. There is very little
clinical expenence with the administration of Zn-DTPA as the 1n1t1a1 doA of ¢ chelatlon therapy.

After initial treatment with Ca-DTPA, maintenance treatment was contlnued with dally 1-gram
Zn-DTPA doses administered over a penod of days, months or years, dependlng on the extent of
internal contamination, Most patients were dosed daily after the initial dose. Over time the
dosing interval decreased to weekly and monthly. Treatment was generally continued until the |
'EEF [need to define]approached 1. The longest treatment duration was approx1mately 4 years.

Similar increases in urinary radiation elimination were supported by data from the remaining
patients in the U.S. Registry and from the literature.

INDICATIONS AND USAGE

Zn-DTPA is indicated for treatment of patients with known or Suspeeted internal contamination
with plutonium, americium, or curium to increase the rates of elimination.

CONTRAINDICATIONS
None known.
WARNINGS

Treatment with Zn-DTPA may decrease the levels of magnesium and manganese measured in the blood.
The dose should not be divided because it increases the rate of endogenous metal depletion. (see
CLINICAL PHARMACOLOGY, I’(hvalfmaychynamiécs, Me{aﬁq{ismﬂ.) ’

7Zn-DTPA is administered to decrease internal contamination with certaln transuranic radioactive
isotopes. It does not treat the complications of radiation exposure. Patients contammated w1th hlgh
levels of transuranium radioactive elements may develop radiation tox101ty 1nclud1ng bone marrow
suppression with severe neutropenla and thrombocytopenia. As appropriate, supportlve treatment for
radiation toxicity should be given concomitantly with Zn-DTPA o

In radiologic emergencies, the radionuclide may not be known. Zn-DTPA may not bind to all
radioactive elements. Patients contaminated with unknown or multlple radioactive elements may require
concomitant treatment with other therapies in addition to Zn-DTPA (i.e., potassium 10d1de Prussian
blue).

PRECAUTIONS

General: Metabolic

Treatment over several months with Zn-DTPA could lead to dep]etlon of body stores of endogenous

metals (e.g., magnesium, manganese) These elements should be monitored routmely and, if
appropriate, mineral or vitamin plus m1nera1 supplements that contain zinc should be provided.
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Information for Patients

Radioactive metals are known to be excreted in the urine, feces and breast m11k In md1v1duals
with recent internal contamination with these radloacuve Isotopes Zn—DTPA treatment increases
excretion of radioactivity in the urine (by as much as a factor of 100 over pre- -treatment levels).
This high concentration may persmt for several days after Zn-DTPA is given. Approprlate safety
measures should be taken to minimize radiation exposure to others. When possible, a toilet
should be used instead of a urinal, and it should be flushed several times after each use. Spilled
urine or feces should be cleaned up completely and patients should wash their hands thoroughly
If blood or urine comes in contact with clothing or linens, they should be Washed separately
Patients should drink plenty of ﬂUIdS and void frequently

If patients are coughing, any expectorant should be dlsposed of carefully Swallowmg the
expectorant should be avoided if poss1ble >

Parents and child-care givers should take extra precaution in handhng the urine, feces and
expectorants of pediatric patlents to avoid any add1t1ona1 exposure to the e1ther the careglver or
to the pediatric patient.

Nursing mothers should take extra precaution in disposing of breast milk. (See
PRECAUTIONS, Nursing Mothers.)

Laboratory Tests

Serum electrolytes and essential metals should be closely monitored during Zn-DTPA treatment.
mineral or vitamin plus mineral supplements that contam zmc should be glven as approprlate (See
WARNINGS and PRECAUTIONS)) -

Drug-Drug Interactions

Adequate and well-controlled drug -drug interaction studles in humans were not 1dent1f1ed in the\
literature.

When an individual is contaminated with multiple radioactive isotopes, or when the radioactive
contaminants are unknown, Zn-DTPA can be co-administered with other radioprotectants (e.g.,
Prussian blue, potassium iodide).

Carcinogenesis, Mutagenesis, Impairment of Fertility

Studies with Zn-DTPA to evaluate carcmogenesm mutagenes1s and 1mpa1rment of fertility have
not been performed.

Data for Zn-DTPA effects on spermatogenesis are not available.

Teratogenic Effects: Pregnancy Category B
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There are no human pregnancy outcome data from which to assess the risk of Zn-DTPA ,
exposure on fetal development. Reproduction studies have been performed in pregnant mice at
doses up to 11.5 mmol/kg (31 times the recommended daily dose of 1 gram based on body
surface area (BSA) adjusted dose) and have revealed no evidence of impaired fertility or harm to
the fetus due to Zn-DTPA. There was a slight reduction in the average birth weight. Because
animal reproduction studies : are not always predlctlve of human response, this drug should be
used during pregnancy only if clearly needed. However, the risk of tox101ty from untreated
transuranium contamination is expected to ‘be greater than any reproductlve nsk of treatment with
Zn-DTPA.

Nursing Mothers
Studies to determine if Zn-DTPA is excreted in breast milk have not been conducted.

Radioactive elements are known to be excreted in breast milk. Women with known or suspected
internal contamination with radioactive isotopes should not breast feed, whether or not they are
receiving chelation therapy. Precautions should be taken when dlscardmg breast m11k (See
PRECAUTIONS, Information for Patlents )

Pediatric Use

The safety and efficacy of Zn-DTPA was established in the adult population and efficacy was
extrapolated to the pediatric populat1on on the basis of the comparablhty of pathophys1olog1c
mechanisms. The dose is based on body size adjustment for an mtravenous drug that is renally
cleared.

ADVERSE REACTIONS

In the U.S. database, a total of 646 patients received at least one dose of either Ca-DTPA or ZN-
DTPA. Of these, 62 received Zn-DTPA

Of the patients that received Zn-DTPA, 49 /62 (65%) received multlple doses. The largest
number of dosing treatments for Zn-DTPA was 574 doses delivered over 4 years.

Overall, the presence or absence of adverse events was recorded in 310/646 patients. Of these 19
(6.1%) patients reported at least one adverse event. The total number of recorded adverse events

was 20. Of the 20 adverse events, 1 patient treated with Zn-DTPA reported headache,
lightheadedness, and pelvic pain. ' -

OVERDOSAGE

Overdose with Zn-DTPA has not been reported. Based upon the mechanism of action, symptoms
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of endogenous metal depletion may occur. (See CLINICAL PHARMACOLOGY,
Pharmacodynamics, Metabolism, WARNINGS and PRECAUTIONS.))
DOSAGE AND ADMINISTRATION

THE MAIN OBJECTIVE OF CHELATION TREATMENT IS TO, REDUCE INTERNAL RADIOACTIVE
CONTAMINATION BY INCREASING THE RATE OF EXCRETION AND REDUCING TISSUE ITION. x

R s rlgsare, R R L e T A

Treatment should be started as soon as possible after suspected or known contamination.
However, even when treatment cannot be started right away, patients should be given chelation

treatment as soon as it becomes available. Chelation treatment is still effective even after time =~~~

has elapsed following exposure..

If contamination with isotopes other than plutonium americium, or curium or with unknown

The chelating effect of Zn-DTPA is greatest when the radio'nuclide is still circu]atingor is in
interstitial fluids. The effectiveness of chelation decreases with time following internal.
contamination as the radionuclide becomes sequestered in liver and bone.

Patients should drink plenty of fluids and void frequently to promote dilution of the radioactive
chelate in the urine and minimize radiation exposure direc‘tly'y to the bladder.

Initial dose

It is preferable to administer Ca-DTPA, if available, as the initial dose during the first 24 hours
after contamination because Ca-DTPA is more effective than Zn-DTPA during this time period.
After 24 hours Zn-DTPA and Ca-DTPA are equally effective.

Adults and adolescents: A single 1.0 gram initial dose of Zn-DTPA administered intravenously.

Pediatrics (less than 12 years of age): A single initial dose of 14 mg/kg administered
intravenously. The maximum single loading dose should not exceed 1.0 gram.

Renally impaired patients: No dose adjustment is needed However in heavily contaminated

dialysis is recommended. Because dialysis fluid will become rad1oact1ve radiation precautlons
must be taken to protect personnel, other patients, and the general public.

Maintenance Treatment

Adults and adolescents: The recommended maintenance dose of Zn-DTPA is 1.0 gram once a
day administered intravenously.

Pediatrics (less than 12 years of age): The recommended maintenance dose of Zn-DTPA is 14
mg/kg once a day administered intravenously. The maximum daily dose should not exceed 1.0
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gram per day.

Renally impaired patients: No dose adjustment is needed. However, in heavily contaminated
patients, dialysis may be used to increase the rate of elimination. ngh efficiency high flux
dialysis is recommended. Because dialysis fluid will become radioactive, radiation precautions
must be taken to protect personnel, other patients, and the general public.

Treatment should continue for a minimum of 30 days and then the patlent should be
reassessed for the amount of re51dua1 whole body radioactivity. The duration of 1 treatment
after exposure is dictated by the level 6f contamination and the Judgement of the
attending physician. Before, during, and after chelation therapy, pertment measurements
for radioactivity should be made to help determine when to terminate treatment. =

Method of‘Admir\li’sAtvljgtigh

The intravenous route is recommended. Zn-DTPA solution (1-gram in 5 mL) should be
administered either with a slow intravenous push over a perlod of 3-4 minutes or by intravenous
infusion diluted in 100-250 mL of DsW, Ringers Lactate, or Normal Saline.

Parenteral drug products should be inspected visually for pamculate matter and d1scolorat1on
prior to administration, whenever solution and container permit.

Monitoring

When possible, obtain baseline blood and urine samples (CBC with differential, BUN serum
chemistries, and electrolytes, urinalysis and blood and urine rad10assay§ before 1n1t1at1ng S
treatment.

To establish an elimination curve, a quantitative baseline estimate of the total internalized
transuranium element(s) and measures of elimination of radioactivity should be obtained by
appropriate whole-body counting, by bioassay (e.g., biodosimetry), or fecal/urine sample
whenever possible. "

During treatment, the following information should be collected:

e Measurements of the rad10act1v1ty in blood, urine, and fecal samples Weekly to monltor the
transuranium contaminant elimination rate.

e Record any adverse events from Zn-DTPA.

e CBC with differential, BUN, serum chemistries and electrolytes, and urinalysis
measurements should be monitored regularly. (See CLINICAL PHARMACOLOGY
Pharmacodynamics, Metabolism.) '

HOW SUPPLIED
Each ampule contains 1- gram (2.0 millimoles) of Zh-DTPA in X mL Yof,st\erile aqueous

Page 8 of 9



solution.
NDC# XXXXX-XXX-XX
Storage

Store at XX-XX°C (YY-YY°F) [See USP Controlled Rgém I@mperatﬁre]. Protect from lig‘\htv.

COLLECTION OF PATIENT TREATMANTDATA =~

To develop long-term response data and information on the risk of developing late malignancy,
detailed information on patient treatment should be provided to the manufacturer. These data
should include a record of the radioactive body burden and bioassay results at defined time
intervals, a description of measurement methods to facilitate analy51s of data, and adverse events.

Questions regarding the use of Zn-DTPA for the treatment of contamination with transuranium

elements may be referred to:

(Insert Name and contact information)............... rratesreiterieresess e ,
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