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DA 19-154 ;

Marcy Sharp § Dohme Regsarch Laderatort
Division of Notek & Co., Inc.
AMtantion: Serard D, Picot, Ph.bD.
Sast Peint, PA 195486

Dear Dr. Picet:
Please refer tc your Decwmber 30, 1983 rev drug lwliratiﬂm

February 20, 1985 yader tection so:(t-m) of the Federa) JOE
Commetic Act for "wprid {triemtine Aydrochloris) Cu'uhg "‘

O

nL!
elul

October 24, 1585 and arc pleassd to sew your commitment to pursue s
directad tﬂﬂ clariftcation of the relative patency of Cuprid and
depondence of 1ts effectivensss on cupruresis,

Ve also sckmowledie recaipt of your apendments dates Septesber 9, a&

/1Le

We have complated the review of this application Inclusing the submi{ draft
1abeling and the application is appreved effective on the date of t

lettar. Prier (o ntrketing, however, pledse sulnit telve copies of fina)
printad labeling fdentical in centent to the enclcsed draft. Marketfhy of the
drug defore the changes specified sre made and submitted teo FOA the
prodact cishbronded wnder 17 U.5.C, 352,

Ploase sount soven copies cf the labeling Individually on heavy wetght psper
or siallar seterial,

While all other aspects of this spplication have been found to be approvable,

the required validatien of the analytical methods has not been complatad - bat
1s ongeing in our lsborstories, Im such & case the palicy of the Center ¢~

Drugs and Btelagics 13 to procesd with approvel,
PMicsse skttt ohe merktet packege of the drug vhen avetisble.

nmtﬂmthtmmtmhﬂﬂmmmm“w&
20t forth undevr 21 LFR 334.00 amd 14,81, R

Shauld you hMve any guasticas, pleass centact:
Ws. Cathy Weats
Consumur Safety Officer
Telophone: {301} 443-4730

Sincersly yours,

Directer
Office of Drug Mesearch and Raview
. Centar for Drugs amd Stelegics
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NEA T9-Tua AUG 30 985

cerck Sharp & Dokra Raseard, Laturator{es
Livisign ¢f herck & Co., Irc.

Attention: Corarq g, Picot, Fi,p, |
Wes® Fatrt, PA Jeduc -

bear ur, Picot:
Flodse refor ty SOLY Tecermor L0, 1ean eV aruy applicetion resubritics oy
Fetrnary 20, jouk uncer 2ection SELE) of the Feneral Feae, Orue, one Cosketic

ACt fer Cuprig (tricntirs hydrech!oriue} Capaules,

e slso aCinicHlcace receiot of yogp SIRLEenUs cated Gyl 1, Octonar 2 gpe
AN

Colcoer 11, 1o, SADLIY {%nC), Fripeoes ) Fobruery 37, Felrtare (G,
Fedruary 28, appi? 17, oy 2%, June £, wly 3, guly &y ard Asust Z, Toel,

o€ SEVE Completac sne FE¥TLL a7 tais srelicatiop g SUBBTL e with (pg 6
Yaveling, Eefops the applicating S&Y D¢ 2prrouvec, norever, 1t wii] Le
RELLISCry for yeu to subniit unns op qratt of the labe1ing g oLtiinec Leluw

anu as inatcatee gn the enclosee parkag Up draft lubeling,

Rete that tie 2stantisted nape fop Copric is wrientine Avarocileriue, nci
dihyﬁrcch}oride; s neme shoylg be useq fn alj tateling, In adeition, tie
Yateltng starting un page o (Clinical rharracology ) threneh page U oof the ]
section should corfory to the fuilowing autline:

1) The #iret Paragrapgh of the pey, fubeiing shonle re tre secen

peragrepn of the current Taveling,

2} Tie second Farasyraph sigpiu sufiarize the Findings that arn ir face

the basfs for approval of Cuprid, viz, that patients who have recefveqd

Cuprid in plece of pentcillanine have q styrificantiy different tipe

ceurse of relapse thap patients whe have hay renicillamine discentinue

and have not received Cupric, The number of pativnts anc tts duration of

treatment should be specified, !

3} The tivird baragraph stould descriLe the chelating progerties ¢f ;
Cuprid compared to penicilianine anu thre Fotency comparison of CLprig and -
Fenictillanine on CURruresis ir copper Yoaced rodents.

4)  The fourth Paragraph stoule contain fnformatior on the f“\
pharmacskinetics of Coprig ARG cata that Jean to the cosing |
recormendaticns, J

SY  The fieen paragraph steule ha tne fourth paragraph of the current
labelirg,

€} Tha sixt: peragrept snouly fscicete the hasis used for £0sage | J
titraticn, :

7)  The seventh PAFEGIapt shonla Be the titrd paregraph of the curvrent
labeling,



Page 2 - MDA 10-1C4

proase alsc morify the Dosage and Auministration cection to inclurde the
monitoring suggestions provided in fhe braft Summary Basis of Approval
submitted on Puoust 23, 1585,

r

1¥ zcditional infermetion rcleting to the safety or offectiveness of this urug

becomes available before we receive the final printed laveling, revision of
that labeling may be reguired, o

Le have cermunicated to you our comcorn that ecufeffective qdoses nf Cuprtu

and peniciilamine neve not been jdentified. Inceed, the current recoLmensies
coses say well he oo Tow, Al<hough the recormendes doscs Ay materially slow
the progression of dlsease, they may pe toc swall to prevent prograssici as
effectively 2s peniciilsmine. You are 1156 aware of cur concern that cuitabie
instructivns for aciusting the dose of Cupria have not Leen develope.
Final approval of Cupric wili “e Lased on our undersianding that you avs
copmitted to determining:

a} Tre relavive potency of Lupric and penicililamine for cupruresis in
patients with Wilson's disease.

b}  khetner or not the heneficial effect of Cupria is dependent upon
cupruresis or some other means of cepleting total body sicres of copper.

In additicn, we woule appreciate your submitting cepies of the introductory
prometicnal material that you proepose to use for this product. FPlease submit
ore cony to the Division of Cardio-Renal Orug Products and @ seconc CopY, with
a copy of the pachage insert, divectly to the Director, pfvision of Drug
Advertising and Labeling (iFN-24C), Please submit a1l proposed wateriels in
araft or mock-up form, not final print. Alsc, please do not use form FD~2203
for this sutmiscion; this form s for routine use, net proposed materials.

Within 10 days after the date of this letter, you & 2 required to amend the
application, notify us of your intent to file an amendment, or follow one of
the other options under 21 CFR 314.110. In the absence of such action FDA may
withdraw the application,

The drug may not be legally marketed until you have been netified in writing
that the application is approved.

Stould you have any questions, please contact:

Ms. Cathy Heald
Consumer Safety Cfficer
Telephone: (301) 443-4730

sincerely yours,

Repert Temple, M.C.

Birector

office of Lrug Research and Review
Center for Drugs and Biologics
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cc:
~Grigingl kDA

~HFH=110T ™S

HFN-"40 (with draft 1abeling)

HFN-83 .

HF-35/REGregorio g

HFK-100/Dr. Terple '

HFN=-11C/Cheald/7/03/5537/10/85:8/27/65

cb/7/10/85;5b/8/6/85:8/27/85;8/27/85/03%6y .,

R/L: WBachrach/7/23/86;8/27/€5
RWolters/7/24/85;8/27/85
JHITTiams/7/24/C8
CResnick/7/24/88;8/27/85%
Mtorgenstern,8/5/88;8/27/565
PLipicky/8/24/85
RKeenan/8/27 /8%
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CAPSULES

MSD CUPR'D@

{(TRIENTINE HYDROCHLORIDE. MSD)

CUPRID®
iThenting Hydrochionde, MSL

DESCRWPTION

Triantine hydrochiornide s A N-bis (2-amino-
sthyi)-1,2-ethanediaming dihydrochionds. 13 a
white to paie ysliow crystathine Nygroscopic powder.
it 1s freely soluble \n water. scluble in methanol,
siightly soluble in ethanoi. and nsoiuble in chioro-
form and smthar.

The smpirical formula 13 CeHigNy * 2ZHC with a
moleculsr weight of 219.2, The structural formuia 1s:

NHz(cHﬂzNHCHJ'INH‘CHQ)QNH:; « 2HC1

Trie.iting hydrochioride is a chelating compound
for removai of excess copper from the bedy. CUPRID®
{Trientine Hydrochloride, MSD! :a avaiiabie a8 250 m
capsules for oral administrauon. Capsules CUP‘RIS
contain steanc acid as an ina~uve ingredient.

CLINICAL PHARMACOLOGY

introduction

Wiison's dissase (hepstolenticular deganeration) is
an sutosomal .nherted metabohc defect resulting in
an inabtiity to mawTtair & near-zero batance of copper.
Excess copper accumuiates possibly becauss the
liver {acks the mechanism 1O excrete e copper imo
the bile. Hepatocyles store exciéss copper bt when
their capacity is axceeded copper 1s relessed nto the
blood and :s tgken up nto axtrahepatic sites. This
conditios: is traated with a low copper diet and (he use
~f chalating 3gents that Dind coppar 10 facilitate its
excration from, the body.
Clinical Summary

Forty-one patients {18 maie ar.d 23 female) betwean
the ages of 6 and 54 with a diagnosis of Wilson's
diseass and who wers 'nic srant of d-pemicilamine
were tragted in two saparate studies with trientine
hydrochioride. The dosage veried from 450 to 2400
mg per day. The avarage dosage required to achieve
an optimat clinical responsa varied between 1000 mg
and 2000 mg per day. The mean duration of mentine
hydrochiaride tnerapy was 48.7 months (range 2- 164
months). Thirry-four of the 41 patients :mproved, 4
had no change in chinical giopai respansa, 2 were lost
10 foilow-up and one showed detericration in ¢limcal
condition. One of the patiants who impiaved while on
therapy with trientine hydrochloride expenencasd a
recurrence of the symptoms of systamic lupus ery-
thematosus which had appeared onginally during
therapy with penicilamine. Therapy with triemine

. isteved tracemare of MERCK & JO 'NC
COPYRIGHT ¢ MERCK & CO rx ‘985
Al ngnis reserved

CUPRID®
(Trientine Hydrochioride. MSD)

hydrochloride was discontinued. No other acdverse
reactions, axcept ron deficency, were noled among
any of thass 41 patients.

One investigator treated 13 patiants with trientine
hydrochioride following the:rr deveiopment of intol-
arance 0 d-penicillamine. Retrospectively. he com-
pated thesa patients to an additional group of 12
patients with Wilson's disssse who were both tolerant
of ang controlied with d-penicilarmine therapy, but
who feiled to continue any copper cheiation therspy.
The mean sge at onset of disesss of the latter group
was 12 yesrs as compared to 21 years for the former
group. The trientine hydrochicride group received d-
pencilamine for an average of 4 years 88 Compared
10 an sverage of 10 yeery for the non-Ureated group.

Various 1aboratory parasmetars showed changes in
tavor of the patients rested with trisntine hydrochlo-
nde. Free and total serum copper, SGOT, and serum
pilirnibin sl showed mean increases over dDaseline n
the untrested group which were significantly larger
than with the patients treated wath trienhine hydro-
chioride. In the 13 patients treated with trientine
hydrochloride, previous symptoms and signa relating
to d-penicillamine intolevance disappewred in 8
pationts. improved in 4 patients, and remsinad
unct.anged in one patien . The neurotogical status in
the tnenting hydrochioride group was unchanged or
improved over basaline, whereas in the untraated
group, 8 patients remained unchanged and & wors-
ened. Kayser-Fleischer rings \mproved significantly
during tnentine hydrochioride trestment.

The clinicai outcome of the two groups sisc differed
markediy Of the 13 patients on tharapy with trisnune
hydrochioride (mean duration of therapy 4.1 years,
range 110 13 vears). all were alive at the data cutoft
date, and in the AON-trested group (Mean years with
no therspy 2.7 years, rangs 3 months 10 9 years), 9 of
the 12 died of hepatic diseasas.

Chelating Properties
Praclinicai Stucies

Studies in animals have shown that trantine hydro-
chioride has cupriurstic activitias in both normal and
copper-loaded rats. In genaral, the effects of trientine
hydrochloride on unnary copper excretion are similar
to those of squimolar doses of pencillamine,
although 1n one study there were sigmficantly
smalier.

Human Studies

Ranal clearance studies were carried out with pani-
cillamine and trientine hydrochionde oOn separate
occasions in selected patiants treated with peniciita-
mine for at |aast one year. Six-hour axcretion rates of
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CUPRID®
\Thentine Mydrochioride. MSD)

copper were Jdatermunad off tragtmant and after a
singis dose of 500 myg of pamcilismine or 12 g of
trienting® hydrochiarnde. The mean urirsry sxcretion
rates of COppar were as foilows:

L Tost 0w
Single Bucretion Excrwtion
No of Do Ao A
Patents  Trestmant pg Cu: - Bho ‘pg cu - 8h)
& Trganneg 129 '9 4
4 Barnc il ing. 17 120
500 Mg

In patients not previously treated with chaiating
agenta, a simular cCompanson was madse:

Banpt Tout-doee
Single Excramon Eacrenon
No of Dove Rate Aew
Sytrorny  Tramireen ' Cu - Bl g Cu* - e
8 Treatne 123 b 5. |
? Pencitiamuw, » 1074
500 mg

These reguits demonstrate that CUPRID is efactive
% 8 CUPIUrETIC SQeM N patients with Wikona dis-
aass though on & muolsr basis i1 appaers to be leas
potent or leas ¢ffective than penicilismine. Evidencs
trom & rad:o-labeiled copper study indicates thet the
differam cupriuretic offect batweer these two drugs
cautd be due 10 8 difference in salectivety of the drugs
for diffarent copper pocia within the body.

Pharmacokinetics

Data on the pharmacokineucs of trienting hydr3-
chiorida are no1 avadabie. Dosage adiustment recon:-
mendations are based upon clinical use of the drug
{see DOSAGE AND ADMINISTRATION)

INDICATIONS AND USAGE

CUPRID is indicated in tha trestrment of patiants
with Wilson's disaase who ars i rtoser st of peniciite-
mine. Clinical experience wih CLPRWD » imited and
alternate dosing regimens have nor deen weil cinarac-
terized. all endpoints /n determ.ang an individusl
patient’y dosq have not bean ~e ef~ed CUPRID
and periciliaming cannot De conwamres Aterchange-
able CUPRID should be useq wrer onntinyed (reas-
mant with peniciliamineg 3 ~0  ongae possibiy
because of .ntolerable or !fa eraargerng ude
affacts.

Unitke penicitiamine, CUPRID ¢ - + e ommanded
i cystinunid orrheumatoid arthet s "« s2sence of a
sulfhydryt moiety renders t ~cacet o 2 Dinding
cystune and. therefore, ititofnouse - . snuna in1b
patiants with rheymatond anhrts ~PRID was
reponted not 10 be eMfective in .mpor_. - #ny chmcal
or bhochamical paramaetar aftar '2 ~easy fraatment.

CUPRID is not indicated for treatme~t 3f biliary cir
rhosiy.

CONTRAINDICATIONS
Hyparssngitivity to this proQuct.

CUPRID®
Trentine Hydtochioride. MSD)

WARNINGS

Patient expariance with trigntine hydrochioride s
limited isee CLINICAL PHARMACOLQGY). Pstients
recewving CUPRID shouid remain under reguiar medi-
¢ supervision throughowt the panod of drug admin-
istration. “stients {(especisity womaen) should be

clossly montored for cvidence of iron aeficiency sne-
e,

PRECALMONS
Genersi

Thara are no reports of hypersensitivity in patients
who have been administered trientine hydrochiorde
for Wilsan's disssss. Mowever, thers have been
rqports of asthma, bronchitis and dermatitia occur-
ning atter prolongad #nviromental exposure in work-
ars who use trient.ne hydrochiotide as a hardensr of
spoxy resing. Patiet its should be obearvad closely for
signs of possidie hypersenadivity

Information for Pytigrts

Patiants shouid be directad to take CUPRID on gn
smpty stomach, st least ane hoyr befors mesiz Ut 'wo
hours after maals §nd st least one hour avartframany
othar deud, food. or milk. The cagsules shouid be
swatlowed whols with water and should not be
opened or chewed. Because of the potential lor con-
tact dermatitis. any 3ile of exposure 0 the apsule
contents should be washed with water promptiy For
the first month of treatmant, the patient shouid have
his tamparature taken nightiy and he shouid be asked
10 repOt B0y SYMPLOM Such a8 faver or skun aruption,

Laboratory Tests

The most reliabie index for monitgring treatment is
the deterninstion of frae capper in the sarum, which
aquaels the difference between guantitatively deter-
mined total copper and ceruloplasmin-capper. Ade-
quatsly Trested patients will usuatly have iesa than iD
meg free copper/dl of zerum,

Therapy may be monitored with a 24 haur urinary
coppes analysis periodicaily (i.e., every 6-12 months).
Unne must De collected in copper-free giassware.
Sinca & iow copper digt should keep coppar absorp-
tion down to less than one milligram 3 day, the patient
probabiy will n¢ in the desired state of negarive cop-
per balance :f 0.5 ta 1.0 miiligram of coppar 1s prezant
tn a 24-hour collection of urine.

Drug Interactions

in general, mineral supplements should not be
given since they may block the absorpiron of CUPRID.
However, iron deficiancy may develop, especially in
chridran #nd menstrusting or pregnant women. ar as
a resuit of the low copper cist recommended for
Wilson's dissase. If necessary, iron may De given in
short coursas. but unce iron and CUPRID each inmibit
absorgtion of the other. two hoyrs shouid alapse
hetweean administration of CUPRID and iron,




CUPRID®
I Tnentine Mydrochionde. MSD!

't 3 impertant that CUPRID be takan on an smpty
stomach. st lsast one hour before meais or two hours
after meais and 3! least one hour apartfrom any othar
arug. food, ar mik. This permits maximum absorp-
tion and reduces 'he !ikeiihood of inec::vation of the
druq by metai binding n the gastrointesunai trsct,
Carcinogenasis, Mutagenesrs, impairment of Fertiinty

Data on carcincgenens. mutagenesis. and impair-
ment of fertility a-9 not availaiie.

Pragnancy

Pregnancy Category C. Trientine hydrochioride was
Ier3togenic in rats at doses similar to the human doss.
Tha frequencies of both rescrptions and fetal abnor-
malities. inl'uding hemorrhage and edema,
increased whiis fetal copper leveis decreased when
trientine hydrochloride was given in the maternal
diets of rats. There are no sdequate and well-control-
led studies in pregnant women. CUPRID should be
used during pregnancy only :f the potential Lenaefit
justifies the potential risk 1o the fetys.

Nursing Mothers

It is not known whethsr this drug is excreted in
human milk. Because many drugs are excreted in
human miik, caution shouid bs axercised when
CUPRID is sdministered to 8 nursing mothaer.
Rediatnc Use

Controlied studies of the safety and etfectiveness of
CUPRID in children nave not been conducted. it has
been used clinicaily in children as young as 6 vears
with NG reporesd adverss sxperences.

ADVERSE REACTIONS

Clinical exper:ence with CUPRID has been limited.
The following adverse reactions Fave been reported
in patients with Wilson's dissase who were on therapy
with tnentine hydrochionde: iron deficiency, sys-
tamnic lupus srythematosus isee CLINICAL PHAR.
MACOLOGY).

CUPRID is not indicated for trestment of bilisry cir-
rhosis, but 1n one study of ¢ patients tregted with
trientine hydrochionde for orimary bilisry cirrhosis,
the foilowing adverse resctions were reported: heart-
burn. epigastric pain and tenderness; thickaning, fis-

12901

CUPRID®
1Tnentineg Hydrochiarde. MSD)

wnng and Raking of the skin. hypochramic
MICrOCYlC anem:s. acute gastntis; aphthao.d ulcers,
sbdomingl pain, melena: anorexis: maiaise, Ctamps;
Muscle pan. woaknesa, rhabdomyoiys:s. A causal
reigtionship of thess reactions to drug theragy could
Not De rejeced or estabiished,

OVERDOSAGE

Thara 15 & report of an aduit woman who ingested
30 grams of trientine hydrochioride without apparent
i sffects. No other data on overdossge are a/alabie.

DOSAGE AND ADMINISTRATION

Systemic evsluation of dose andor interval
batween dose has not been done. However, on limited
clinicat sxperience, the recomraended initigl cose of
CUPRID 18 500 - 750 mg/day for children and 750 . 1280
Mg/ day ‘or adults given in divided d0ses two. three or
four times daiy This may be incressed 1o a maximum
of 2000 mg/dary for aduits or 1500 m. day for children
3g% 12 or undier. The daily dose of CUPRID chould be
increased onty when the clinicsl response s not gde-
quate or the concentratiun of free serum copoer i3
persistently sbove 20 megidl. Optimal long-term
maintenance dossge should be determined at 6 . 12
r;\omh intarvais (see PRECAUTIONS, (laboratory

osls).

It is ‘mportant that CUPRID be given on an smpty
stomach, at least one hour befors meais or two hours
after meals and st least one hour apartfrom any other
drug, food, or milk. The capsules shoyld be swali-
iowed whole nth water and shouid not be opered or
chewed.

HOW SUPPLIED

No. 351 — Capsuies CUPRID. 250 mg. are light
brown opaque capsules and are cuded MSC 679,
They are supplied #s follows:

NLC in botties of 100.

Storage
Keep container tightly closed.
Store at 2 - 8°C (35.68° - "8.4°F).

MSD wmerck

'\

Tued Novernber 1985

Prinmed in USA
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Summary Basis of Approval

NDA 19-194 Drug Generic Name:

Trientine Hydrochloride

Applicant: Orug Trade Name:
Merik Sharp & Dohme Cuprid

Research Laboratories

Sumneytown Pike

West Point, PA 19446

IIO

Indications for Use:

CUPRID is indicated in the treatment of patients with Wilson's
disease who are intolerant to pericillamine,

Dosage form, route of administration and recommended dosage:

Cuprid is a (apsuie that contains 250 mg of trientine

hydrochlorice Systematic evaluation of dose and/or interval
between doses nhas not been done. Based on limited clinfcal
experience, huwever, the recommended initial dose of Cuprid is
500-750 mg/cay for children and 750-1250 mg/day for adults given in
divided uoses two, three, or four times daily. The daily dose of
cuprid should be increased to a maximum of 2400 mg/day for adults
or 1500 mg/day for children (age 12 and under) if clinical response
is not satisfactory or if urinary and/or serum copper levels are
persistantiy and significantly high. Optimal long-term maintenance
dosags should be determined by urinary and/or serum copper analysis.

It is important that Cuprid be given on an empty stomach, at least
one hour before meals or two hours after meals and at least one
hour apart from any other drug, food, or milk. The capsules should
be swallowed #hole with water and sho.id not be opened or chewed.

For the first month of treatment, che .atient should have his
temperature take: nightiy, and re shou'd be asked to report any
symptom such as Tever .- 3kin e tior A physical examination,
white count, .lz.elet  :tit, Penjioh v and routine urinalysis
should be crrgloted a. linfcaily ina .ted., Determinations of 4
SG0T, SGPY, serum bil: -.pin, a:d free «~um copper should also be
made., The “2sage of LUrRID must be -  -used if liver functions
deterisrate or if free serum copper .r:r-.ases. The dosage should
be rec.ced or the drug withdrawn 1f ¢ “Ow serum iron or
iron-deficie~y anemia deva2iops, pr+t .ularly if no response top
oral ‘ron ther ipy 0CCUTS.
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IT1. Manufacturing and Controi:

A

B.

E.

Manufacturing and Controls

Bulk trientine HCl is srLoviied to Merck Sharp & Dohme by
Eastman Kodak (OMF 5351; and Aldrich Chemical Company (DMF
1796). Satisfactory iztters of authorization have been
submitted to the Agency allowing Merck to reference tnese Drug
Master Files for a description of the synthesis., Bulk
chemical controls proposed for the new drug substance are
adequate i7 demonstrate its suitability for use,

The manufacturing and control procedures for the CUPRID
capsules are adequately discussed and are sufficient to
Characterize the product and assure its identity, strength,
qualfty, and purity.

Stability

Stability data are provided which support an 18-month
expiration date when the capsules are stored under
refrigeration (2-83C), Bacause of the limited avatlability
and yse of this product, Merck may retest product stored under

its control after a one year period to extend the expiration
date.

Methods Validation

The required analytical methods for trientine hydrochloride
ard for CUPRID capsules is ongoing in our laboratories. In
such a case the policy of the Center for Drugs and Biologics
is to proceed with approval.

Labeling ‘

Laveting components, including the immediate container and {
carton labels for bulk capsules in bottles, and the package '
insert, are in full compiiance with technical requirements for
proprretary name, non-proprieatry name, ingredient statement, -
contral number, expiration date, prescription caution, .
applicant's name and address, storage statement, net contents,
and contain all specific requirements as provided for in 21
CFR 220 subparts A and B, The tradename, CUPRID, is not in
conflice with & nana of any other drug.

£
ag

Establishme~t [nspection

The aoplicant's operatians at the reiavant facilities have ‘
been found to be in compliance with CQMP requlations as .
verified by the Manufacturing Review Branch {HFN-322). b |
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F.

Environmencal !mpact Analysis Report

The cpplicant provided fnformation in the Decemier 30, 1983
submission that indicates the production and use of the
product, will have no adverse effect on the envirunment. The
disposal of wastes generated in ths manufacturing facilities
is controlled in accordance with appropriate local, state, and
federal regulations.

Further environme..tal considerations are not necessary with
the approval of this application.

Iv. Pharmacology:

A.

Copper Chelating Activity

Studies in vitro demonstrate that trientine hydrochloride is
an effective chelator of serum copper. - Jackson et al 4 .
showed that it effectively chelated protein-bound copper from
solutions of human serum, plasma, and pure ceruloplasmin,
Each solution was treated with trientine hydrochloride and
aother chelating agents, and the resulting low molecular weight
spacies were separated by uvltrafiltration. Copper
roncentrations in each fraction were then determined by atomic
aosorption spectrophotometry. The effect of trientine
hydrochloride was time- and concentration-depende?t and
increased markedly above 10-2M. May and Williams 5’ in
another report predicted from computer models that trientine
hydrochlorids begins to mobiiize copper at concentrations as
low as 10-9M in humans.

Studies in animals have shown that trientine hydrochloride has
cupriuretic activitifg in bath normal and copper-toaded

racs, Planas-Bohne ) loaded Sprague-Dawley rats (average

starting weight 105 g) with 189 mg of cupric fon {Cu**) over

a 20-day period, The rats were then treated J.P. for 5 days

with a chelating agent (50 umol/kg) or sa!fre control. Daily

urinary copper excretion was measured ater discontinuation of

copper lording with the following resuils: %

Urinary fu Sxcretion

Zhelator Dose (ug Su/24 hr)
Trientine 11 mg/kg 15.44 + 0,55
Penicillamine 7.5 mg/kg 26.26 + 1.55*
Dimercaptopropane 9.4 mg/kg 24,64 + 0,95*
sulfonate (DMPS) j
Control [saline) .~ 16.02 + 0.99 ‘
»

*Significantly different from control, p less
than .01,
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As illystrated in the table, trientine hydrochloride had a
significant effect on urinary copper excretion relative to the
control, but was less potent than penicillamine.

Caily copper excretion increased as a function of increasing
tre dose from 25 umol/kg to 50 umol/kg for trientine
hydrochloride and peniciilamine. Doses of 100 umol/kg nf each
drug produced a greater but less than expected copper output
over that seen at the 50 umol/kg dose.

Gibbs and Walshe(3) compared the cupriuretic effects of
trientine hydrochloride and other tetramines and penicillamine
in rats. The compounds were given by mouth as a standard dose
of 100 mg. The urinary excretion of copper was determined by
atomic absorption spectrophotometry. The laily basal urine

copper excretion by the rat was 65.1 + S.E. 2.93 nmol/24 hours

(4.1 ug + 0.185). After penicillam*=> this rose to 367.1
nmol/24 hrs (23.3 ug) and after trientine dihydrochloride to
305.9 nmol/24 hrs (19.4 ug).

Borthwick et 31‘1) compared the cupriuretic effects of
trientine hydrochloride and cther tetramines and
d-penicillamine in normal and copper-loaded rats. Compared to
a one-dav cori: 0l period, penicilliamine and trientine
hydrochlor+*:. .4 umol/10G gm body weight daily for 2 days)
induced sig: “icant (p less than 0.01) cupr uresis in both the
normal and copper-loaded rats. Although the mean response to
penicillamine was greater than with trientine hydrochloride,
the difference between the two agents was not statistically
significant. Renal clearance studies in normal rats after
intravenous adminisiration of penicillamine, trientine

hydra ~loride, and 2,3,2,-tetramine showed that trientine
hydrx ~ioride was slightly more effective than penicillamine.
OQurt~; *afusion, the enal clearance of copper was 96.2 ul/min
foll:w ~qg 2,3,2-tetrarine administration, 66.2 ul/min after
trie~rt'ne dinhydrocnloride and 41.2 ul/min after penicillamine,.

Tox : . >qic Evaluation

In a .°.3y performed by the National Center for Toxicological

Resea~ ~ (NCTR), male and female mice (B6C3F1) were given O,
120, - . or 3000 ppm trientine hydrochloride in their drinking

water 1~1 fed either AIN-76A or NIH-31 diets for 90 days. An
add1:'.~a) control group was fed a copper deficient AIN-76A
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Diet

AIN-76
AIN-76
AIN-76

NIH-31
NIH-3}
NIH-31

Diet

AIN-76
AIN-T76
AIN-76

NIH-31
NIK-3}
NIH-31

S DAY e Ny o A e < 3 =

|

diev. On a body weight basis trientine dosage was estimated
(from average weekly body weight and water consumpiion data)

as follows:

Concentration
in Water (ppm)

120

600
3000

120
600
3000

Daily Trientine DOosage (mg/kg)

Females

19.4
9&“.&
49¢

22.3
109.2
558

Males

17,2

91.8
447

22,0
109.2
498

The highest dosage level of trientine hydrochloride was
associated with a depression of weight gain in males on the

AIN-76A (19%) or NIH-31 (9%) diets.

Males and females on the

copper deficient diet gained more than controls fed an
unaltered diet. The high dose level was also associated with
depression of kidney weights and a decreased incidence of
rena’ tubule vacuolization in males fed the AIN-76A diet.
Chronic fibrosing interstitial pneumonia developed in both
male (14/20) and female (18/20) mice raceiving 3000 ppm

trientene and the AIN-76A diet.

This lesfon did not occur in

AIN-76A controls, lower dose groups, copper deficient controls

or in NIH-31 diet groups.

In another study performed by the NCTR, male and female rats
(Fisher 344) were given 0, 120, 600 or 30G0 ppm trientine
nydrochloride in their drinking water and fed either AIN-76A
As in the mouse study described
above, an additional control group was fed a copper deficient
AIN-76A diet., On a body weight basis, trientine dosage was
estimated {from average weekly body weight and water
consumption data) as follows:

or NIH."1 dfets for 90 days.

Concentration
in Water (ppm)

120

600
3000

120
600
3000

Daily Trientine Dosage (mg/kg)

Females

12.6

58.2
312

13.8
67.8
336

Males

9.8

46.3
246

9.4
49.6

243 j
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With either diet, trientine hydrochloride administration (all
dose levels) was associated with greater frequency and/or
severity of uterine dilatation, In the high dose animals
receiving the AIN-76A diet, the incidence of uterine
dilatation clearly exceeded that of the copper deficient
control group. A decreased prevalence of uterine epitheligl
necrosis in copper deficient animals suggested that trientine
hydrochloride treated animals exhibiting uterine dilatation
were responding to estrus suppression induced by a marginai
copper deficiency. The most notable findings associated with
the copper deficient diet were diffuse atrophy, mui¢ifocal
necrosis and chronic inflanmation of the pancreas (the latter
effect was primarily limitea to males). Also occurring in
animals fed the copper deticient diet and absent in control
was hematopoetic cell praoliferation of the spleen.

Information relevant to a terztogenic potential for trientine
hydrochloride has been published as a ‘etter to the editor of
Lancet (Keen et al, Lanczt No. 8281, Vol.l, May 15, 1982, p.
1127) and as an abstract in Federation Proceedings (Cohen et
al, Fed.Proc.41:944, 1982). Sprague Dawley rats were fed a
complete purified control diet (containing 5 ppm copper) or
the same diet with trientine hydrochloride added at levels of
0.17, 0.83, or 2,.66% throughout pregnancy. Trientine
hydrochloride levels were said to be comparable to those used
clinically. At term, day 21 of pregnancy, fetuses were
removed and examined for visible malformations, and maternal
tissues and fetuses were analyzed. Other than a lower than
normal weight gain in dams of the intermediate and high dosage
groups (food intake similar in all groups), pregnant rats
appeared healthy throughout the experiment. Fetal outcome,
however, was very different among groups. Frequencies of both
resorptions and fetal anomalies (primarily massive
hemaorrnaging and edema) were dose-related. Trientine
hydrochloride also had a pronounced effect on tissue copper
and zinc concentrations. Maternal plasma copper
concentrations decreased with increasing trientine
hydrochloride exposure. Copper concentration in fetal liver
was similarly affected. Concentration of zinc in fetal liver,
in contrast to copper, increased with increasing trientine
exposure. A similar eff2ct on zinc was observed in maternal
kidneys (data relevant to the latter observation not supplied).

Trientine {(n] Materna) Plasma Resorp Abnormal Fatal Liver Conc.
HC! in Diet Copper {mcg/dl) tions Fetuses Cu (mcg/g) In
0.00% (7) 127 0% 0% 15.3 711.6
0.17% (5) 9 6% 0% 9.4 118.2
0.83% {9; 45 9% 23% 3.1 168.5
1.66% 5 5 19% 100% 0.25 196.3
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These results indicate that trientine hydrochloride is
teratogenic in rats at dosages similar to those used
clinically and that teratogenicity may be due to effects on
copper and zinc metabolism., The investigators noted that
although it is unlikely that copper deficiency will be induced
ir Wilson's disease putients on trientine, due to their high
copper concentrations at initiation of treatment, these
patients are not protected from possibly detrimental effects
of high kidney and liver zinc concentrations induced by the
drug. The investigators recommended that plasma copper
concentrations of pregnant women receiving trientine be
monitored along with the copper status of their infants since
inadequate copper stores at birth may compromise normal growth
and development.

An evaluation similar to that described above was performed
with d-penicillamine (another copper chelator) and with a
copper deficient (less than 0.5 ppm) diet. The Federation
Proceedings abstract {noted above) described the copper
deficient diet as being “"mildly teratogenic," whereas a diet
containing trientine at 1.6% produced a "high frequency of
malformations” and a diet containing penicillamine at 0.83%
was "highly teratogenic.* The abstract goes on to say that
tissue copper levels in penicillamine and trientine
hydrochloride treated animals were lower than in controls
(dose-dependent) and similar in copper deficient diet and
0.83% penicfllamine and trientine groups. It was suggested
that differences in teratogenic expression might be due to
the rate at which maternal plasma copper level is affected.
Rapidity of plasma copper decline during pregnancy was
greatest for penicillamine and least for the copper deficient
diet. Also, the two drugs and the copper deficient diet mignt
affect other trace elements differently. Trientine increased
fetal tissue zinc while penicillamine decreased it and the
copper deficient diet had little effect, No data was provided
on tne copper and zinc plasma or tissue analyses carried out
in the copper deficient diet group or the peniciliamine group.

V. Medical:

A.

Trienttne hydrochloride is the established name (also BAN) for
trietnylene tetramine dihydrochloride [2,2'-ethylene
diiminobis (ethylamine) dihydrochloride]. It has also been
referred to as Trien,

‘“,

W
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Wilson's disease, found worldwide, is a rare disease caused by
an inherited autosomal recessive abnormality in the hepatic
excretion of copper that results in toxic accumuiation of the
metal in liver, brain and other organs. If untreated, the
disease is progressive and fatal, whereas if appropriately
treated, the patient may have a normal life and possibiy a
normal lifespan. Oral penicillamine, a copper chelating
agent, has been the drug of choice in the treatment of
Wilson's disease. Lifelong treatment is required. If
penicillamine cannot be tolerated because of side effects,
trientine dihydrochloride is an alternative effective
treatment. The following supporting studies indicate that
CUPRID is safe and effective for promoting the excretion of
copper in pediatric and adult patients intolerant to
penicillamine. It is clear from documented historical
experience that failure to replace discontinued penicillamine
results in return of symptoms and death within a few years,
Treatment with trientine hydrochloride prevents inost of this
morbidity and death.

Clinical

ualshe(7) reported the first successful use of trientine
hydrochloride in a 14-year-old boy with Wilson's disease who
developed nephrotic syndrome after five and a half years of
penicillamine therapy.

A single dose of trientine hydrochloride (one gram) induced a
cupriuresis of 2030 ug in 6 hours and treatment with 2.0
gm/day for a week resulted in cupriuresis of 3050 ug/day.
Long-term treatment with trientine hydrochloride was
initiated, and after 18 months of therapy, sustained clinical
improvement was noted with n» suggestion of toxicity.

In 1973 Nalshe(s) carried out renal clearance studies with
penicillamine and trientine hydrochloride on separate
occasions in selected patients treated with penicillamine for
at least one year. Six-hour excretion rates of copper were
determined off treatment and after a single dose of 500 mg of
penicillamine or 1.2 g of trientine hydrochloride, The mean
urinary excretion rates of copper were as follows:

Basal Test-dose
Excretion Excretion
No. of Single Dose Rate Rate
Patients Treatment (ug Cu**/6 hr) (ug Cu**/6 hr)
6 1.2 g Trientine 19 234
4 500 mg 17 320

Penicitlamine

J‘._

§ W
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In patients not previously treated with chelating agents, a
similar comparison was made:

Basal Test-dose
Excretion Excretion
No. of Rate Rate

Patients Treatment (ug Cu**/6 hr)  (ug Cu**/6 nr)

8 1.2 g Trientine 71 1326

7 500 mg 68 1074
peniciilamine

These results provide basis for expecting that CUPRID will he
effective in the treatment of patients with Wilson's disease.

This NDA includes a summary of the results from 4} patients
(18 male and 23 female) between the ages of 6 and 54 who were
treated in two separute studies with trientine hydrochloride.
The dosage varied from 125 to 2400 mg per day but the dosage
required to achieve an optimal clinical response in mest
patients varied between 900 mg and 1800 mg per cay. The mean
duration of trientine hydrochlaride therapy was 48.7 months
(range 2-164 months)}. Thirty-four of the 41 patients
improved, 4 had no change in overall clinical response, 2 were
lost to follow=-up, ! showed deterioration in clinical
condition, and 1 patient developed lupus erythematosis. No
other adverse reactions, except iron deficiency, were noted by
any of these 41 patients. The two retrospective clinical
studtles are summarized a. follows:

1. a«a'she's Study

v, J. M. Walshe studied a total of 31 patients (14 male
1~4 17 female) with trientine dikydrochioride and

c:ntinued to follow several of them for over 10 years. -

“~e total final deily dosage of trientine dihydrochloride
-9~ged from 450 mg to 2400 mg but 27 of the patients

-w_agived between 900 and 1800 mg as a final dose. ..

"weaty-six patients showed mild to marked global
-.rovement, two demonstrated no change, one became

« rsa, and two were lost to fo'low-up. Only one of the
" patients reported an adverse reaction. This patient

:eveloped lupus erythematosis syndrome which was

::rsidered possibly related to trientine hydrochloride

1:inistration,

oA .
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2. Sheinberg's Study

Or. I. H. Scheinberg has provided data on two groups of
patients. One group of 13 patients (including 3 patients
whose data became avaflable after the submission of the
original NDA}, all with a confirmed diagnosis of Wilsoh's
disease, became intolerant to d-penicillamine and were
then treated with trientine hydrochlorided. Ouring the
dose titration period, the dosage schedule varied between
500 and 2000 mg daily for a period of 2 to 156 months
with final doses usually being 1000 mg/day. One patient
required only 0.5 ¢g/day as the maintenance dose. Data
were provided for these patients (trientine hydrochloride
group) at the time of diagnosis of the disease, at the
time of the onset of the d-penicillamine intolerance, and
at their last evaluation (a cut-off date of 2/26/85 was
used). The other group consists of 12 patients with

Milson's disease who were both tolerant of and controlled

oa treatment with d-penicillamine, but for various
reasons decided to stop d-penicillamine therapy and
recetved no further specific copper chelation therapy.
These patients all returned to Dr, Scheinberg's care upon
relapse of symptoms., Data were provided for these
patients (No Rx group) at the time of diagnosis of the
disease, at the tine of their maximal improvement while
on d-penicillamine treatment, and during their “no
treatment" period.

The two groups of patients are different in the
selection, f.e., one group (trientine hydrochloride} was
investigator selected and the other g.oup {No Rx) was
seif selected. Also, the trientine hydrochloride grou=
is comprised of patients unable to tolerate
d-senicillomine, whereas the No Rx g9roup is comprised of
patient . who were tolerant of and controllied on
d-peniszillamine but who decided to stop therapy and
continue on no treatment. Table | gives a brief summary
of a "typical® patient from each group. A summary of the
patient characteristics for each group is given in

Taple 2, The mean age of the patients at the onset of
synptoms of the disease was significantly (p less

An additiond! pitient who received trientine hydrochioride (#MS4)
was excluded from this analysis because he had not received
d-peniciliamine and therefore should not be included among the
patients with previous d-penicillamins intolerance.

b W,
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TABLE 1: Sussary of & "Typical™ Pacienc from fach Group

JRICN AP MO 82 cRoup
[ Cfagnosed with 1 Disgnosed with
Wilson's dfsesse Wiltson's d{seare
Ceh bDe suvery! can bde several
yeoars years
Treathant with I Treatment rith
d=penicillamine (mexingl d-peniciil aming
tmprovement
it Firs: aigns {onst) of Tolersdility and control of
{onzet of depenicillmmin: disesse good on
{ntolerance) intolerance i d-penici!lamineg byt
voluntarily stoo drug
1 year :
Attawpts to control patient No treatment for
on d=penicil)asine by Wilson's Divaase
reducing dosage ang/or
adding concomitant therapies
Taken off d-nonicﬂlnim! Relapsw of symptoms
theragy and put on (return co favestigavor)
squivalent dose of 7
Trien {1 gn/day) ]
M Outcome to date 1t Outcome to date i
I, 11, 111 are the three time points at wnich data wes provided for esch group.

{
.4
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TABLE 2: Patfent Characteristics

TRIEN GROUP NO RX GROUP
PARAMETER (n=13) (n=]2)
Sex: Female 8 7
Male 5 5
Age at onset of symptoms: Mean 21.38 12,00+
(years) Std. Dev. 11.88 8.33
Median 18.00 10.00
Duration between onset and
d-penicillamine treatment: Mean 0.77 2.58
(years) Std. Dev. 1.01 4.38
Medfan 0.00 0.00
Duration of
d-penicillamine therapy: Mean 3.96 10,17%»
(years) Std. Dev, 4.50 5.01
Median 1.0 10.8
Duration of Disease: Mean 8.81 15.42¢»
(years) Std. Dev. 5.91 7.29
Medfan 8.0u 16.00
Duration between Mean 4.08 2.67
cessation of Std. Dev. 3.8¢ 2.60
penicillamine and 1ast Median 2.00 1.50
observation:
{years)

** R significant difference between the treatment grours was
observed, p<.01. :
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PATIENT
NUMBER

MS1
M52
MS3
MSS
MS6
MS7
MS8

MS9
MS10
KS
B8
K$
M16

TABLE 3: Listing of d-Penicillaming Reactions
by ratien rien Group niy)

than 0.05) greater in the trientine hvdrochloride group
(21.4 years) than in the No Rx group (12.0 years). Also,
the trientine hydrochloride group had received
d-penicillamine treatment for significantly less time
than the No Rx group, 4.0 years compared with 10.2 years,
respectively. The duration of disease can be thought of
as the time between the onset of symptoms and the cut-off
date for the data (including time until death), The -
patients in the trientine hydrochlgride group have had
Wilson's disease for significantly fewer years (8.8
years} than the No Rx group (15.4 years),

The types of reactions to d-peniciliamine in the
trientine hydrochloride group which determined the
intolerance to the drug are displayed in Table 3. A}l
trientine hydrochloride patients except one (#MS6 s
receiving 0.75 gm/day) are receiving 1 gram of trientine

hydrochloride per day as the long term maintenance dose.

NUMBER OF ;
YEARS ON TYPE QF DAILY DOSAGE OF :
d-PENICILLAMINE ADVERSE REACTION d-PENICILLAMINE
9 Pemphigus l gm
1 Nephrotic 1 om )
l Nephrotic 1.25 gm :
i Thrombocytopenia 1 gm !
7 Neohrotic 1 gm ?
) Nephrotic 1l gm 5
1§ Elastosis Perforans 1 gm Jra

Serpiginosa |
7 Nephrotic 1 gm !

§ Lupus 1l gm Bl
.5 Thrombocytopenia il qm -
1 Neutropenia l gm
1 Nephrotic 1 gm {
1 Thrombocytopenia 1 gm ;



ences in the twe groups of patients
with Wilson's disease, f¢ was felt that the two groups in

statistically using the No X group as a reference point
and comparing the post-penicillamine results, A formally
randomized trijal design of drug withdrawal would have -

not so critical, The two groups were evaluated for
between and within groups differences, In the trientine
hydrochloride group the data avatlaple at the time of

d-pentcillamine therapy were used as the baseline value
and the data frop the non-compliance g o treatment
Period were ysed &5 the treatment value. Ip order tgo
evaluate trientine hydrochloride as an alternatiye
Chelating agent for patients with Wilson‘s disease
intolerant of d-penicillamine treatment compared with ng
treatinent, the foliowfng parameters were evaluated: free
Serum copper, tptal Serum copper, S60T, SGPT, serum
bilirypin, Serum albumin, ceru!oplasmin, Kayser-Fleischer

rings, neurglogical status, Psychiatric status, and
survival statys.

Laboratory Parametezg

't daseline, treatment, and ¢hange from baseline are

i'ven in Table 4, The mean values quoted in the text

"efer to the meéan valyes Calculated using all} dvailable

‘4ta 3t baseline, treatment, or change from baseline. !

a. free Serum Copper o

the No Rx group. The patfents in the trientine
hydrochloride roup showed a slight mean increase
from baseline ?

the No Rx group had a large mean increase (43,0
mg/dl) from baseline, The changes from baseline
wWithin bgsh groups were not signfficant, P greater *1

P equal to ,058 fpp the No Rx group. The difference
between the treatment groups was significant,
however, at p less {han «0l. Free serum copper
values for individual Fatients ¢ e given in Figure 3.
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b. Total Serum Copper

Similar trends were observed with regard to the
total serum copper measurements. A small,
non-significant mean increase (3.1 mcg/dl) from
baseline was observed within the trientine
hydrochioride group., Within the No Rx group, a
targe mean increase (57.7 mcg/dl) from baseline was
observed. This difference between the groups was
significant at p less than .01.

¢. SGOT, SGPT

A significant mean decrease from baseline in SGOT
w2s observed within the trientine hydrochloride
group (=12.2 u/ml). In contrast, there was a
significant mean increase from baseline (82.0 u/ml1)
within the No Rx group. The difference between the
two groups was 2also significant {p less than .01).
Individual patient data is iliustrated in Figure 2.
Although no significant within the group or between
the group differences were observed with regard to
SGPT, the overall trends are consistent with those
observed for SGOT. The mean SGPT changes from
baseline were 7,0 u/ml! in the trientine
hydrochloride group and 137.7 u/ml in the No Rx
group.

Ly
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d. Serum 8ilirubin

No mean change from baseline was observed in the
trientine hydrochlaride group with regard to serum
btlirubin. A significant mean increase (9.3 mg/dl)
was observed in the No Rx group. This difference
was significant between the groups (p less than .01).

e. Serum Albumin

With regard to serum albumin, the trientine
hydrochloride group was significantly lower (3,92
gm/d1) at baseline than the No Rx group (4.47
gm/d1). Within the trientine hydrochlaride group a
significant increase from baseline (0.29 gm/d)) was
observed compared with a significant decrease from
baseline (-1.87 gm/d1) observed in the No Rx group.
The mean change from baseline was significantly
different between the groups (p less than .01).

f. Ceruloplasmin

No significant differences between the groups were
observed with respect to ceruloplasmin. A smaller
mean increase from baseline was observed in the
trientine hydrochloride group (1.09 mg/d1) than the
No Rx group (4.97 mg/dl) although neither change was
significant within the group.
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TABLE 4: Mean Laberatory Measurement Yalues

TRIEN GROUP ' NQ RX GROUP
TIME STARUARD “STARUKRD  BETWEEN GROUP
PERIOQD PARAMETER N MEAN  QEVIATION N MEAN DEVIATION  TEST RESULT
Pre® Free Serum Copoer (mcg/dl) 10  11.50  8.32 5 10.00  6.44 NS(p>.25)
Total Copper (ircg/d1) 10 23.50 10.98 5 30.20 25.23 NS{p>.25)
SGOT (u/ml1) 10 39.80 18.95 7 49.57 48.49 NS(p>.25)
SGPT (u/mi) 10 37.10 20.19 5 31.40 16.30 NS(p>.25]}
Serum Bilirubin (mg/d}) 9 0.76 0.32 6 0.53 n.23 NS(p=.124)
Serum Albumin (gn/dl) 10 3.73 0.61 6 4.47 0.49 *(p® . Q12)
Ceruloplasmin (mg/dl) 10 5.81 5.58 6 5.72 8.21 NS(p=.284)
Pustb Free Serum Copper (meg/di} 10 12.60 .64 6 45.83 18.24 **(n<,001)
Total Copper {mcg/dl) 10 23.30 11.06 ? 94.29  59.81 *(p<.001)
SGOT (y/ml) 12 26.50 11.49 11 128.64 86.63 **(5¢.0C))
SGPT (u/ml) 10 30.80 24.313 9 106.33 102.2¢4 *{p=.023)
Serum Bilirubin (mg/d]) 10 0.72 0.43 11 12.42 11.63 **(p<,001)
Serum Albumin (gm/ql) 11 4.27 0.19 11 2.38 0.48 **(p<¢,001)
Ceruloplasmin (mg/ql) 12 6.13 5.35 6 11.23 10.58 . NS(p>.25)
Change Free Serum Copper (mcg/dl) 7 1.4 8.1 3 43,0 19.1 we(ps (008)
from . Total Copper (mcg/dl) 7 3.1 7.2 3 8§72 42.8 *~(p=,008)
BaselineS SGOT (u/ml) 9 -12.22 14.¢ 7 820 5.3 *+(5<.001)
SGPT (u/ml) 8 »7.0 15.6 4 132.7A 1341 NS(p=.106)
Serum 8ilirudbin (mg/d1) 8 O'OA 0.4 6 9.3A 6.3 **(p=,002)
Serum Albumin (gm/d)) 8 0.3 0.4 § 1.9 0. **(p<.001)
Ceruloplasmin (mg/d3) 9 1.1 2.0 k| 5.0 10.1 NS(p>.25)

re: This pericd for the TRIEN group refers to the onset of d-penicillamine intolerance.
This period ror the No RX group refars to the maximal improvement observed on

g-penicillamine.

[N N o
it Nt

“post: 1) This period for tmre TRIEN group refers to the last examination on TRIEN (prior
cutoff date of 1.2/26/85).
2} This period for the No Rx group refers to status in non-compliance or during no
treatment.

(3
(9}

Patients had to have doth & pre and post measurement in order to be evaluated in the change
from baseline analysis.

NS No significant difference was observed with probability p»>.0S.
. A significant Jifference was observed with probability p<.0S.
il A significant difference was observed with probability p<.01.
4,44 A significant change from baseline was observed within the indicated ¢roup, p<.0S, p<.0l
respectively.

[ W
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Clinical Parameters

a. Clinical Qutcome

The clinfcal outcome (Table 5) of the patients in

the two groups was markedly diffe
twelve trientine hydrochloride pa
still surviving and in the No Rx
twelve patients died of hepatic d
difference was significant at p 1
estimated survival functions for

rent. Of the
tients, all are
group nine of the
jsease; this

ess than .01, The
each group are

illustrated in Figure 3. The number of years
patients received trientine hydrochloride (mean

equal to 4,08 years; range of 1 ¢
significantly different (p equal

o 13 years) was not
to .116) from the

number of years patients received no therapy (m2an =

2.67 years; range of 1/4 to 9 yea

rs). In the

trientine hydrochloride group, where all of the
patients (13) had been intolerant to d-penicillamine
therapy (evident by a severe adverse reaction), the

adverse reaction disappeared in e

ight patients.

improved in four patients and remained unchanged in

one patient (see Table 6).

4.
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TABLE 5: Clinical Qutcome

PATIENT NUMBER OF YEARS
GROUP  NUMBER AFTER d-PENICILLAMINE" CLINICAL OUTSOME OR STATUS
TRIEN MS1 5 Reaction disappeared; surviving
Ms2 13 Reaction disappeared, survivirg
MS3 2 Reaction disappeared”; surviving
MSS 6 Reaction improved; surviving
MS6 11 Reaction disappeared; surviving
MS7 4 Reaction disappeared; surviving
MS8 2 Reaction unchanged; surviving
MS9 3 Reaction improved; surviving
MS10 2 Reaction disappedred; surviving
KS 1 Reaction improved; surviving
88 1 Reaction improved; surviving
Ké 1 Reaction disappeared; surviving
M16 2 Reaction disappeared; surviving
NO RX A2 1 Hepatic decomposition; death
84 3 Hep~tic decomposition; death .
M1 6 Fulminant hepatitis; death

R10 .75 | Fulminant hepatitis; death

RS 1 Fulminant. hepatitis; death
B7 3 Fulminant hepatitis; death
M17 4 Fulminant hepatitis; death
L9 2 Fulminant hepatitis; death
sS4 1 Neurological status +3; syrviving
p7 .29 Hepatic decomposition; improved cRx;
surviving
sl8 1 Hepatic decomposition; transplant;
surviving
WGR 9 Fulminant hepatitis; death

2 1) In the Trien group this refers to the duration on Trien.

2) In the No Rx group +nis refers to duration on no therapy.
b patient was non-compliant

No significant treatment difference was observed in the mean number of years after
d-penicillamine therapy, p=.115. The patients in the Trien group received Trien
for an average of 4.08 years and the patients in the No Rx group received no
therapy for an average of 2.67 years,

A significant treatment difference was observed in the status of survival, p<.00l.
Seventy-five percent of the patients in the No Rx group died compared with C% in
the Trien group.

F T W
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TABLE 6

D-Penicillamine Reaction and Qutcome (Trien Group Only)

PATIENT  TYPE OF d-PENICILLAMINE d-PENICILLAMINE YEARS TREATED

NUMBER REACTION REACTION QUTCOME WITH TRIEN
M1 Pemphigus Disappeared
MS2 Nephrotic Disappeared lg
MS3 Nephrotic Disappeared 2
MSS Thrombocytopenia [mproved 6
MSé Nephrotic Oisrppeared 11
MS7 Nephrotic Disappeared 4
MS8 Elastosis Perforans Unchanged 2
SerpTginosa
MS9 Nephrotic [mproved 3
MS1O0 Lupus Disappeared 2
KY Thrombocytopenia Improved )9
R8 Neutropenia [mproved l
K§ Nephrotic Disappeared 1
M16 Thrombocytopenia Disappearsd 2

NOTE: A1l patients are still alive.

b. Neurological Status

Of the 12 trientine hydrochloride patients whose
neurological status (Table 7) was recorded at both
baseline and treatment, 9 of the patients remained
unchanged from baseline (8 of the 9 patients were
asymptomatic at both time points) and 2 of the 12
patients had an improvement from baseline. In the
No Rx group (12 patients), 6 patients remained
unchanged in their neurological status (5 of the 6
patients were asymptomatic at both time points) and
the other 6 patients had a worsening from baseline.
The two groups were significantly different (p less
than .05), in favor of trientine hydrochloride.
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TABLE 7: Neurclogical Symptoms

Distribution of Patients Among Change from Baseline Categaries

[. TRIEN GROUP

Category? at Onset

of d-penicillamine rovemen Number of
Intolerance *< * Il ;i -2 Patients
0 0 ] 8 0 0 8
1 0 1 0 0 0 ]
2 0 0 l 1 0 2
3 0 0 0 0 ! l
4 0 0 0 0 g 0
Total 0 1 9 1 1 12
I1. NG RX GROUP
c;tcgo;y: at Time of Categories of Change from Baseline
Miximal [mprovement ' 0 Change rovemen Number of
on d-penicillamine * *l ] .-_; Y4 Patinnts
0 0 6 - 0 0 11
1 0 0 0 0 0 0
2 0 0 0 0 0 0
3 0 0 1 0 0 1
4 0 0 0 0 0 0
Tota) 4] 6 6 0 0 12
<

¢ Categories ranged from C 2o & with 0 = asymptomatic and 4 = patient can bdarely talk,
uses a cards to Communicate, considerable drocling, extreme difficulty swallowing, can
not walk.

No significant treatment difference was observed in the distribution of patients among the
baseline categories, p=.158.

A significant treatment difference was observed in the distribution of patients among the
change from baseline categories, p=.015. j
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¢. Psychiatric Status

With regard to the psychiatric status (Table 8) of
the patients, all of the patients in the trientine
nvdrochloride group either remained unchanged from
baseline (8/11 patients were asymptomatic at both
time points) or improved relative to baseline. All
of the patients in the No Rx group were reported as
asymptomatic. This is questionable, however,
because each patient voluntarily stopped taking
d-penicillamine knowing that the treatment was
required in controlling their fatal disease. Ten of
the 12 patients remained unchanged {asymptomatic)
after no treatment and 2 of the patients experienced
a worsening. No significant difference between the
treatment groups was observed with respect to the
distribution of pattents among the categories of
change from baseline, but a treatment difference was
observed at baseiine {p less than ,05),

i A

-

.;1
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TABLE 8: Psychiatric Symptoms

Distribution of Patients Among Change from Baseline “ategories

I. TRIEN GROUP

Category‘ at Onset

of g-penicillamine Number of
Intolerance + +1 1) DY pr4 Patéents

0 0 0 8 0 0 8
1 0 0 4 1 0 3
e 0 0 0 0 0 0
3 0 0 ! 0 0 1
4 0 0 ¢ 0 0 0

Total 0 0 11 l 0 12

i1. NO _RX GROUP

Category: at Time of Cateqories of Change from Baseline
Maximal [mprovement Worsenin No Lhange Tmprovement Number of
on d-penicillamine -; Y4 Patients

+

z hd 3 1] bt | =<
0 2 0 10 0 0 12
1 0 0 0 0 0 0
2 0 0 0 3 0 0
3 0 0 0 0 0 0
4 0 0 0 .0 0 0
Total 2 0 10 0 0 12 4

8 Categories ranged from 0 to 4 with 0 » asymptomatic and 4 = patient is "off the wall®, |
has sexual inappropriateness, and psychotic breaks.

A significant treatment di{fference was observed in the distribution of patients among the
baseline categories, p=.047. :

|
No significant treatment difference was observed in the distribution of patients among the |
change from baseline categories, p=.130.
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4. Kayser-Fleischer Ring

The Kayser-Fleischer ring is a golden-brown or
gray-green pigment ring that appears at the corneal
1imbus due to copper deposition in Descemet's
membrane. In general, the Kayser-Fleischer rings
(Table 9) were significantly more prominent in the
trientine hydrochloride group than in the No Rx
group at baseline. When evaluating the distribution
of patients with regard to their change from
baseline, of the patients who showed a change, the
trientine hydrochloride group improved wunereas the
No Rx group worsened. This difference was
significant (p less than .05).
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TABLE 3: Kayser-Fleischer Rings
Distribution of Patients Among Change from Base)ine Categories

I. TRIEN GROUP

Category® at Onset Categories of Chanae from Basel{ne
of d-penicillamine Worsenin o Lhange improvemen?t Number of
[ntolerance bR I R Y o) T 33 Patients
0 o 0 ¢ ¢ 2 0 0 0 0 2
1 O 0 0 0 0 0 0 0 O 0
2 o 0 ¢ 0 0 2 0 0 o0 2
3 o 0 0 O 0 0 0 0 © 0
4 o 0 0 O e g 1 ¢ 1 4
Total o 0 0 O 4 ¢ 1 0 1 8
11. NO RX GROUP B
Category® at Time of Categories of Change from Baseline
Maximal Improvement ‘Worsenin 0 Lhange {mprovement Number of
on _d-penicillamine L R 2 J T 2 33 Patients
0 1 1 0 0 3 0o ¢ 0 0 5
l o 0 0 O 0 0O 0 Q0 0 Q
2 0 90 0 O 0 0O 0 0 0o Q
3 e ¢ 0 0 0 O 0 0 O Q
4 ¢ 0 0 0O 1 0O 0 0 ¢ 1
Total 1 1 0 0 4 0 0 0 o0 6

a Categories ranged from J to 4 in increasing severity,

A significant treatment di -“erence was observed in the distribution of patients among ¢
baseline categories, p=.008.

A significant treatment difference was observed in the distribution of patients among ¢

categories of change from baseline, p=.023.
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D. Canclusions

1. Trientine hydrochloride is an effective chelating agent
for copper as demonstrated Dy both in vitro and anima)
studies.

2. Trientine hydrochlaoride is an effective agent in
pediatric and adult patients with Wilson's disease,
preventing the rapidly progressive course of that disease
when infocated.

3. Trientine hydrochloride Is well tolerated, and no severe
or serious adverse experiences have been reported,

VI. Approved Package Insert:

A copy of the package insert is attached.
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MSD CUPRID@

(TRIENTINE HYDROCHLORIDE, MSD)

CUPRID®
[Trianting Hydrochioride, MSD)

DESCRIFTION

Trientine hydrochioride is N.A-big (2-amino-
ethyi}-1,.2-ethanediamine gdihydrochioride. it is &
white to paie yellow crystalline hygroscopic powdar.
it is ftreely soiubie in water, soluble in mathanol,
slightly solyble in sthanol, snd insoiuble in :hloro-
form and sther.

The empirical formuyla is CeHygNy+ 2HC with a
moiecuiat waight of 219.2. The structural fe rmula is:

NH2{CH2) NH(CH) ;NHICH2)2NM, + 2HCE

Trientine hydrochloride is s chelating compound
for removal of excess copper from the body, CUPRID®
{Trientine Hydrochioride, MSD; is avaiiabie as 250 m
capsules for orsl administration. Capsules CUPRI
contain staarc acid as an inactive ingredient.

CUNICAL PHARMACOLOGY

Introduction

Wiison's disease {hepatolenticular degenerationi is
an sutosomgl inherited metabolic defect resulting in
an inability 10 maintain 3 near-zero balance of coppar.
Excess copper accumuistes possibly becauss the
liver lacks the mechanism 10 excrete free copper ino
the bile. Hepatocytes store excess Copper but when
their capacity i3 sxceeded copper 1s released into the
biood and i3 taken up into extrahspatic sites. This
condition is treated with 3 low coppar diet and the uss
of chelating agants that bind copper to facilitate ita
excretion from the body.
Clinical Summary

Forty-ane patients (18 maie and 23 fermala) between
the ages of 6 and 54 with a diagnosis of Wilaon's
disease and who were intoierant of d-pemiciitemine
waere tregted in two separate studies with trientine
hydrochloride. The dossge varied from 450 1o 2400
mg per day. The average dosage required 10 achieve
an gptimal clinical response varied between 1000 mg
and 2000 mg per day The mean durgtion of trientine
hydrochloride therapy was 48.7 months irange 2 - 164
months). Thirty-four of the 41 patients improved. 4
had no change in clinical giobal response, 2 were iost
to follow-up and one showed detengration in clinical
condition, One of ths patients who improved whiie on
therapy with trienting hydrochiofide sxperignced a
recurrence of the symptoms of systamic lupus ery-
thematosus which had appesred onginally during
therapy wi h pemcilamine. Therapy with trientine

*Registered racemars of MERCX & CO, Inc.
COPYRIGHT © MERCX & CO. Inc . 1988
Al 1gnis resarved.

CUPRID®
(Trientine Hydrochioride. MSD)

hydrochloride was discontinued. No other adverss
reactions, axcept iron deficiency, were noted among
any of these 41 patients.

One investigator trested 13 patients with trientine
hydrochicride foliowing their development of intol-
arence to d-penicillamine. Retrospectively, he com-
pared these patienty to an additional group ot 12
patients with Wilson's disssse who were both tolerant
of and controlled with d-peniciilamine therspy, but
who failed to continue any copper chelation therapy.
The mean age at onset of dissasa of the latrer group
was 11 yesrs s compared 10 27 ysers for the former
group. The triantine hydrochioride group recsived d-
penicilamine for an avetage of 4 yesrs as compared
ta an sverage of 10 years for the non-trestad group.

Various lsboratory parametess showed changes in
favor of the patients treated with trientine hydrochlo-
ride. Free and total serum copper, SGOT, and serum
bilirubin sl showed mean increases over basaline in
the untrested group which were significantly larger
than with the patients trested with trienting hydro-
chioride. In the 13 patients trested with trientine
hydrochloride, previous symptoms and signs raiating
to d-penicillamine intolevance disappeearad in 8
patients, - improved in 4 patients, and remasined
unchanged in one patiem. The neurological status in
the trientine hrydrochionde group was unchanged or
improved over Daseiing, whersas in the untreatsd
group, 8 patients remained unchanged and & wors-
sned. Kayser-Flgischer rings improved significantly
during trigntine hydrochiorde treatment.

The clinical outcame of the two groups 2iso ditferea
markedty. Of the 13 patients on therapy with Uisntine
hydrochioride (meen durstion of therspy 4.1 yoars:
range ! to 13 years), all were alive at the data cutoff
date, and in the han-treatsd group (Mean vears with
no therapy 1.7 years; range 3 months 10 9 years), 9 of
the 12 died of hepatic disesse.

Chelating Properties
Prechinical Studies

Studies in gnimais have shown that trientine hydro-
chioride has cupriuretic activities in both normai and
copper-ioaded rats. tn genersl, the etfects of trie ine
hydrochionde on urinary copper excrution are sirmilar
to those of equimolar dosas of pencillamine,
aithough 1n one study thers were significantly
smaller.

MHuman Studies

Renal clearance studies wers carried out with peni-
cillaming and trieating hydrochlonde on separate
occanions in seiected patignts treated with pemicillia-
mine for at isast one year. Six-hour excretion rates of
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copper were determined off treatrnent and after a
single dose of 500 mg of penicillamine or 1.2 g of
trientine hydrochioride. The mean urinary excretion
rates of copper ware as follows:

Basai Test-dom
Single Excretion Excrenon
Na. of Cose Rawm Arm
Pauents Trestment I Cu’ - Ghe) pg Cu- - 8hr)
8§ Thenune 124g it ) 4
4 Pemiciliarmning, 17 120
S00 mg

In patients not previously trestsd with chelating
agents, a similar comparison was mads:

[ " Tost-cose

Single Excretion Excrenon
No of Do Raty
Patiorts  Thamtimern (g Cu- - Bhri (- Cu- - Bhr
53 Trentine '29g n 132
7 Poncillarm g, [ 1074
00 mg

These resuits demonsitate that CUPRID is effective
a8 8 cupriuretic sgemt in patients with Wikony dis-
aase although on a moisr basis it appesrs to be lesa
potent or less sffective than penicillamine. Evidencs
from a radic-labelied copper study indicates that the
different cupriuretic sffect between thesse two drugs
couid be due to s difference in seiectivity of the drugs
tor different copper pools within the body.
Pharmacokinetics

Data on the pharmacokinetics of trantine hydro-
chloride sre not avaiiable. Dosage adjuntment recom-
maendstions are based upon clinical use of the drug
{ses DOSAGE AND ADMINISTRATIONI,

INDICATIONS AND LBAGE

CUPRID i3 indicated in the trestrment of patisnts
with Wilson's disease who are intoser sm of penicille-
mineg. Clinical experience with CUPD .4 limited &nd
alternate dosing regimans have not been well-charsc-
terized; ali endpoints in determ.a.~g an individual
patient's dose have not been we sefned. CUPRID
and penicilamine cannot be conwdered nterchange-
able. CUPRID should be used wrer ontnyed treat-
ment with penicillamine is no onger possible
because of intclerable or !ile e~cengering side
etffects.

Unlike penicillamine, CUPRID 4 - + «ommaendsd
11 Cystinuna or rtheumatoid arthets " » s0s8nce of a
sulfhydryl moiety renders it ncacec-e 3t binding
cystine and, therefore, itisofnouse - .stinunia.Inis
patients with rheumatoid arthrta  _PRID was
reported not to be affective in impr<. - any clinical
or biochemical parameter after 12 weess :f raatmaent.

ZUPRID is not indicated for treatrmert ot piiary ¢ir-
rhosis.

CONTRAINDICATIONS
Hypersensitivity "o this product.

T el s L b S

CUPRID®
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WARNINGS

Patient experience with triantine hydrochloride is
limited (sse CLINICAL PHARMACOLOGY). Pstients
receiving CUPRID should rermain under regular medi-
cal supervision throughout the penod of drug admin-
istration.  Patients (especially women) shouid be
closely monitored for evidencs of iron deficiency ane-
mia.

PRECAUTIONS
General

Thare are no reports of hypersensitivity in patients
who have been administered trientine hydrochioside
for Wilson's disesse. However, there have been
reports of asthma, bronchitis and dermatitis occur-
ring after proionged enviromentai exposure in work-
eors who use tristiting hydrochioride as a hardener of
spoxy resins. Patients shouid be obesrved clossly for
signs of possible hypersensitivity

information for Patients

Patisnts shouid be directed to take CUPRID on an
ampty stornach, at laest one hour befors meals or two
hours after meals gnd at least one hour apart from any
other drug, food, or milk. The capsules shouid be
swiliowed whole with water and shouid not be
opened or chewad. Because of the potential for con-
tact dermatitis, any site of exposure 0 the capsule
contents should bs washed with water promptiy For
thae first month of treatmaent, the patient should have
his temperature taken nightly and he should be asked
to report any symptom such as fever or skin eruption.

Laboretory Tests

The mos’ reliable index for monitoring treatment is
the determination of free copper in the sarum, which
oquais the difference between quantitatively deter
mined total copper and ceruiopissmin-copper. Ade-
quately trested patients will ususily have less than 10
riicg free copper/dL of serum.

Therspy may be rnonitored with a 24 hour urinary
copper analysis periodicsily li.e., svery 8-12 months).
Urine must ba coliected in copper-free glasswars.
Since a low copper diet should keep copper sbsorp-
tion down to less than one mitligram a day, the patient
probably will be in the desired state of negative cop-
per baiance if 0.5 to 1.0 milligram of copper 13 present
in a 24-hour collecuion of urine.

Drug Interactions

in general, minersl supplements shouid not be
given since they may biock the absorption of CUPRID.
However, iron deficiency may deveiop, especially in
children snd manstruating of pragnant women, or as
a result of the low copper dist recommended for
Wilson's disease. it necessary, iron may be given in
shart courses, but since iron and CUPRID each inhibit
absorption of the other. two hours shouid elapse
between administration of CUPRID and iron.

A U .
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it is important that CUPRID be taken on an ampty
stomach, at lsast one hour before meals of two hours
after meais and atieast one hour apart from any other
drug. food, or milk. This permits maximum absorp-
tion and reduces tha likelihood of inactivation of the
drug by metai binding in the gastrointestinal tract.
Carcinogenesis. Mutagenesss, impairment of Fertility

Data on carcinogenesis, mutaganesis, and impais-
ment of fertility sre not avaiisble.
Pregnancy

Pregrancy Category C. Trientine hydrochioride was
teratogenic in rats at doses similarto the human dose.
The frequencies of both resorptions and fetal sbnor
malities, inciuding hemorrhage and edema,
increased while fetal copper leveis decreased when
trientine hydrochioride was given in the maternal
dists of rats. Thars are nio adeqguate and well-control-
led studiss in pregnant women. CUPRID should be
used during pregnancy anly it the potentisl benefit
justifies the potential risk to the fetus.
Nursing Mothers

It is not known whether this drug is excreted in
human miik. Becauss many drugs sre excreted in
human milk, csution should be exercised when
CUPRID is administered to a nursing mother.
Pedistric Use

Controlled studies of the safsty and sffectiveness of
CUPRID in childran have not been conducted. It has
been used clinically in children as young as 8 yasrs
with no reported adverss axpernencss.

ADVERSE REACTIONS

Clinical sxperience with CUPRID has baen limitad.
The following adverse resctions have been reported
in patients with Wilson's dissase who were on therapy
with trientine hydrochionde. iron defiCiency, sys-
temic lupus erythematosus (see CLINICAL PHAR-
MACOLOGY).

CUPRID ig not indicated for trestment af biliary cir-
rhosis, but in one study of 4 patisnts trested with
trisntine hydrochioride for primary biligry cirrhosis,
the following adverse react:ong wers reported. hearnt-
burn: spigastric pain and tenderness; thickening, fis-

nsw
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suring and flaking of the skin. hypochromic
MICIoCYtc snemis; acute gastritis; aphthoid uicers:
abdominal pain; melena: anorexia; maiaise: cramps;
muscle pain; weskness, rhabdomyoivsis. A causal
relstionship of these resctions to drug therapy could
not be rejected or established.

OVERDOSAGE

There is & feport of an sduit woman who ingested
30 grams of trientine hydrochioride without apparent
ill effects. No other data on averdosage are avaiiable.

DOSAGE AND ADMINISTRATION

Systemic evsluation of doss and/or intervai
betwesn dose has not been done. However, on limited
clinical axperisnce, the recommended initial dose of
CUPRID is 500 - 750 mg/day for children and 750 - 1250
mg/day for adults given in divided doses two, three or
four times daily. This mary be increased to s maximum
of 2000 mg/day for aduits or 1500 mg/day for children
age 12 or under. The daily dose of CUPRID thouid be
increased only when the clinical response is not ade-
quate or the concentration of free serum copper is
persistently asbove 20 mcg/dl. Optimsl jong-term
maintsnance dosage shouid be detarmined at 8 - 12
r;\onth intervais (see PRECAUTIONS, laborstory

(T 4R

It is important that CUPRID be given on an empty
Ttomach, st least one hour before meais Gr two hours
aftar measis and at least one hour apart from any other
drug, food, or milk. The capsules shouid be swal-
Ic:nd whaole with water and shouid not be opened or
chewed.

HOW SUPPUIED

No. 3811 — Capsules CUPRID, 250 mg, are light
brown opaque capsuies and are coded MSD 679.
They are supplied as foilows:

NOC 0008-0679-68 in botties of 100.

Storage

Keep container tightly closed.
Store at 2* - 8°C (35.8° - 46.4°F),

MSD merck

A O OF MERCX § CO. a. WEBST ROIMT. P4 1 5a8. LUBA

lssued Mavenber 1988
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' Sponsor: Merch Sharp & Dohme

DIVISION OF CARDIO-RENAL DRUC PRONUCTS
MEDICAL OFFICER'S REVILW

NDA 1S-194 -

~ Neme of Drua. Trientine Dihydrochloride (Trien)

-’

Date of Submission: October 2, 1984

Date Received by Medica] Officer: October 10, 1984

Date Reviewed: October 22, 1984

Reviewer: William H. Bachrach, M.D.

Fornulation: Capsules

Route of Administration: Oral

Proposed Clinical Use: Treatment of Wilson's Disease

Materia] Reviewed: Summary of basis for approval.
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Evaluation: This SBA follows the conventional format anc represents
accurately the clinical characteristics of the drug, as documented in my

review of the NDA in January of this year.

Recorziendation: The medical part of the $SBA is acceptable.

William H. Bachrach, ¥.D,

cc: Orig. KDA 19-194
HFH=110

--’—HF‘H.*‘W

HFY-]1C/VHBachrach 10-22-84
rq: 10-27-84:0001r
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DIVISION OF CARDIO-RENAL DRUG PRODUCTS

Medical Officer's Review

NDA 19-194 .

DRUG: Trien (Trientine Dihydrochloride)

o7

SPONSQOR: Merck, Sharpe & Dohme Research Laboratories

PROPOSED CLINICAL USE: Treatment of Wilson's Disease.

FORMULATION: Capsules 250 mg.

ROUTE OF ADMINISTRATION: Oral,

DATE OF SUBMISSION: December 30, 1983.

MATERIAL SUBMITTED: This NDA consists of 4 volumes, the second of which deals

with chemistry and manufacturing.

DATE RECEIVED BY MEDICAL OFFICER: January 9, 1984,

DATE REVIEWED: April 9, 1984,

MATERIAL REVIEWED: Vols 1, 3 and 4, dealing with clinical data.

REVIEWED BY: William H. Bachrach, M.D.

I.

BACKGROUND AND RATIONALE:

Wilson's disease js caused by an impairment of hepatic excration of
copper, resulting in toxic accumulation of the metal in Tiver, brain and
other organs. A characteristic Taboratory finding is a deficiency of
the plasma protein, ceruloplasmin, an alpha-2 globulin which binds
copper. The disease may present clinically as an asymptomatic
hepatosplencmegaly, as acute hepatitis or cirrhosis, or, in exceptional
cases, as a neurological or psychiatric disturbance. Unless the copper
excess in the body is reduced pharmacologically, the disease follows a
progressive downhill course and is eventually fatal.

Until recently the drug of choice for this disease has been
D-penicillamine, a copper chelating agent. Administration of this drug
may be associated with serious side effects such as granulocytopenia,
thrombocytopenia, nephrotic syndrome, systemic Tupus erythematosus or
myasthenia gravis. These effects may be sufficiently severe to require
permanent discontinuation of the drug, leaving the patient no
alternative therapy. The sponsor presents evidence that trientine
dihydrochloride is an effective and safe alternative therapy.

W
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IT.

I11.

CLINICAL PHARMACOLOGY

Information is limited to that reported by Walshe (Copper chelation in
patients with Wilson's disease. A comparison of penicillamine and
triethylene tetramine dihydrochloride. Quart J Med 42:4471-452, 1973)
The essential data are displayed ip Table 1, which is a compar ison of
the primary parameters of copper metabolism in pat ients receiving Trien
without and with pre-treatment with penicillamine. This comparison is
appropriate because almost every patient who receives Trien wili have
been on a trial of penicillamine therapy. It is clear that Trien exerts
its favorable effect by removing deposits of copper from body tissues.
In the process, there is no effact on the level of copper in the serum,
presumably because of the very efficient renal clearance o7 copper which
in turn results in an enormous increase in the urinary coppe- content.
After proTonged treatment with penicillamine, during which the patient
has obviously been "de~coppered”. the copper-chelating action of Trien
is much diminished, but, as is eyident from the data on rerial clearance,

is still sufficient to prevent ro-accyumulation of copper in the tissues.

Walshe hypothesizes that there may be two pools of copper, one stable
(or firmly attached to tissue orotein) and one labile. In untreated
patients the labile pool is large and both chelating agents can readily
mobilize this copper. However, +hen treatment has been given for long
enough to deplete this pool, Trien proves less effective for removing
copper from the stable pool, Any further speculation is idle,

considering the paucity of the data.

EFFECTIVENESS:

Clinical studies: The sponsor did not initiate and/or subsidize the
clinical trials reported herein. They were carried out independantly by
two recognized experts in the field. The sponsor was able to obtain the
detaiied records of the cases and to transfer the data to case report
forms for inclusion in this NDA. Placebo-controlled studies were not
done because they would be flagrantly unethical in this disease.

A. STUDY NO. 1 (Study conducted under”

1. Investigator: 1I. Harbert Scheinberg, M.D.
Albert Einstein College of Medicine
New York, NY 10461

2. g[ocedure:

a. Objective: To evaluate the effects of treatment with Trien
sn patients with confirmed Wilson's lisease in whom adverse
experiences were associated with administration of penicillamine.

SN
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Il.

IT1.

CLINICAL PHARMACOLOGY

Information is Timited to that reported by Walshe (Copper chelation in
patients with Wilson's disease. A comparison of penicillamine and
triethylene tetramine dihydrochloride. Quart J Mad 32:441-152, 1973)
The essential data are displayed in Table 1, which is a comparison of
the primary parameters of copper metabolism in pa.ients receiving Trien
without and with pre-treatment with penicillamine. This comparison is
appropriate because almost every patient who receives Trien will have
Ezen on a trial of penicillamine therapy. It is clear that Trien exerts
its favorable effect by removing deposits of copper from body tissues.
In the process, there i3 no effect on the level of copper in the serum,
presumably because of the very efficient renal clearance of copper which
in turn results in an enormous increase in the urinary copper content.
After prolonged treatment with penicillamine, during which the patient
has obviously been "de-coppered”, the copper-chelating action of Trien
is much diminished, but, as is evidenl from the data on renal clearance,
is still sufficient to prevent re-accumulation of copper in the tissues.

Walshe hypothesizes that there may be two pools of copper, one stable
(or firmly attached to tissue protein) and one labile. In untreated
patients the labile pool is large and both chelating agents can readily
mobilize this copper. However, when treatment has been given for long
enough to deplete thi:z pool, Trien proves less effective for removing
copper from the stable pool. Any further speculation is idle,
considering the paucity of the data.

EFFECTIVENESS:

Clinical studies: The sponsor did not initiate and/or subsidize the
clinical trials reported herein. They were carried out independantly by
two recognized experts in the field. The sponsor was able to obtain the
detailed records of the cases and to transfer the data to case report
forms for inclusion in this NDA. Placebo-controlled studies were not
done because they would be flagrantly unethical in this disease.

A. STUDY NO. 1 (Study conducted under”

T. Investigator: I. Herbert Scheinberg, M.D.
Albert “instein College of Medicinc
New York, NY 10461

2. Procedure:

a. Objective: To evaluate the effects of treatment with Trien
in patients with confirmed Wilson's d°sease in whom adverse
experiences were associated with administration of penicillamine.

o LW
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b, Study population: Ten patients, 6F and 4M, ages 17 to 54
years, in whom the duration of illness ranged from 2.4 to 24
years, who had been tredted with penicillamine in doses ranging
from 500 to 2000 mg/day for periods ranging from 9 to 173

months.

c. Plan of treatment: The usual starting dose was 1000 mg/day
taken in the form of 250 mg capsules; adjustments to the dosage
were made when necessary on the basis of determinations of the

serum and urinary copper levels.

Results (Table 2):

Most patients were stabilized on a daily dose of 100C mg. The
duration ot treatment varied from 2 to 125 months. The drug was
clinically effective in 8/10, ineffective in 2/10. 1In none of
the patients were any adverse effects experienced.

B. STUDY NO. 2

1.

Investigator: J. M. Walshe, Sc¢.D.
Department of Medicine
University of Cambridge
Addenbrooke's Hospital
Cambr idge, England

Procedure:

a. O0Objective, procedure, and plan of treatment were as in the
study cited above.

b. Study Population: Thirty-one patients, 17F, 14M, ranging in
ages from 6 to SO years. Only one of the patients had not been
previously been treated with penicillamine; the duration of
treatment in the other cases varied from 2 weeks to 194 months.
A11 of the patients previously treated with penicillamine were
selected for a trial with Trien because of adverse effects of
penicillamine.

Results (Table 3): Duration of treatment with Trien varied from
510 164 months in doses (as adjusted at the time of this
submission) ranging from 450 to 2400 mg/day. Among the 31
patients, the drug was clinically effective in 26 84%),
ineffective in 3 (9%) and the outcome was unknown in 2 (6%).
Adverse effects were reported in only one patient (i.e., the
patient became worse on treatment and the clinical deterioration
was therefore considered an adverse effect). Since no
informatijon was available on the outcome cf treatment in 2 of
the patients, the incidence of adverse effe- .s in this series
should be appropriately based on 28 patients, giving an
incidence of 3%.
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b C. COMBINED RESULTS OF THE TWO CLINICAL TRIALS (Table 4): . Among the 41
patients treatey, the drug was clinically effective in 34 (83%),
ineffective in § (12%) and no information concerning the clinical
outcome was available in 2 (5%). Advcrse effects were reported in
only one patient (3%). Thus the effectiveness of Trien treatment in
patients experiencing adverse effects during treatment with
penicillamine is clearly demonstrated.

b D. REPORTS FROM THE LITERATURE

T. Results in the treatment of Wilson's disease (Table 5): Results
of treatment have been reported in & cases in 5 reports.
Sufficient information is available in these reports to permit
the conclusion that in at least 4 of the patients (67%) the
treatment was effective. An adverse effect [increased excretion
| | of zinc in the urine) was reported in 1 of the 6 cases.

/ 2. Results of treatment in other diseases in which peniciilamine
has been found to be effective (latle 6):

Not only was Trien ineffective in rheumatoid arthritis and in

primary biliary cirrhosis, but in the former series, its

administration was accompanied by deterioration in biochemical

parameters of rheumatoid activity, while in the latter Trien
( treatment was accompanied by severe adverse effects.

E. CONCLUSION REGARDING EFFECTIVENESS:

The evidence supports the conclusion that Trien is effective in the
treatment of patients with Wilson's disease in whom penicillamine
therapy must be discontinued because of adverse effects. The drug
has been found to be ineffective and productive of adverse effects in
rheumatoid arthritis and primary biliary chirrosis. Thus, at the
present time, the only indication for Trien therapy is in the
treatment of patients with Wilson's disease in whom treatment with
penicillamine becomes untenable because of adverse effects.

V.  SAFETY
A. CLINICAL LABORATORY STUDIES

T. Hematology: No clinically important changes in hematological
parameters (hemoglobin, hematocrit, white blood count,
- differential count, platelets) attributable to the test drug
were observed. .

2. Bliochemistry: No clinically important changes attributable to
rien were observed in the total protein, albumin, calcium,
phosphorus, urea nitrogen, bilirubin, creatinine, glucose,

( sodium or potassium. '

-
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Tests of Liver Injury: No sustained abnormalities, certainly
none requiring interruption of treatment, were observed in the
alkaline phosphatase, SGOT or SGPT.

Serum Iron: In the series of Dr. Walshe, Tow values were
observed in 4 patients, all menstruating females, requiring
temporary decrease in the dosage of Trien and the administration
of iron supplements or improvement in the diet.

Serum Ceruloplasmin: As expected, consistent with the
pathologic physiology of Wilson's disease, the levels remained
consistently below normal in all patients.

Serum Copper: A1l reported baseline levels were below normal
and remained low throughout treatment. This is also a
consistent finding in Wilson's disease.

Urinary Copper: Elevated copper excretion was maintained
throughout the study, which was, obviously, the purpose of the
treatment and the mechanism by which clinical improvement is
obtained.

Urinalysis: None of the values for specific gravity, glucose or
protein were consistently abnormal or were considered
attributable to Trien therapy.

. EVIDENCE FROM THE CLINICAL TRIALS REPORTED IN THIS SUBMISSION: The

fact that therapy with Irien had to be discontinued in only T of 41
patients attests to a favorable safety profile.

EVIDENCE FROM THE PUBLISHED LITERATURE:

1.

Walshe (An assessment of the treatment of Wilson's disease with
triethylene tetramine 2HC1 (Trien 2HC1). In: Biological
aspects of metals and metal-related diseases, Sarkar B (ed),
Raven Press, New York, 1983, chap. 19) reports the following
observations relating to safety:

a. Among his patients there were 1 father and 3 mothers, Z of
whom had 2 children, and all the children were normal.

b. One patient took almost a month's supply of the drug in a
single dose (approximately 30 grams) and suffered no apparent
i11 effects. This patient is one of the mothers who had 2
successful pregnancies, one before and one after the drug
overdose.

[ W e
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¢. There has been no evidence of marrow depression or
hepatotoxicity. -

d. Two patients deve]op@d Tupus nephritis possibly attributable
to Trien,

e. Long term treatment showed a tendency to induce an
jron-deficiency anemia responsive to treatment with oral iron
preparations.

f. An alarming worsening of the neurological deficit was
observed in one patient at the start of treatment with Trien.

g. There have been 5 successful pregnancies in patients taking
Trien at the time of conception and throughout pregnancy.

> In a letter to Lancet, Dubois et al reported a significant
increase in the urinary excretion of zinc in a patient receiving
Trien, suggesting a potential zinc depletion.

D. CONCLUSION REGARDING SAFETY:

As with all other drugs, the full safety profile of Trien will not
become apparent until extensive marketing experience becomes
available. This will probably take many more years than is
ordinarily the case, probably decades, considerin (a) the
comparatively Jow prevalence of Wilson's disease ?probab1y not
exceeding 5,000 cases in the U.S.), and (b) the very small proportion
(of the order of 2%) of these patients who are intolerant to
penicillamine, the primary treatment.

PACKAGE INSERT:

The label is generally satisfactory. Sponsor's attention should be
called to suggestions for the following relatively minor revisions.

A. CLINICAL PARMACOLOGY: ™. . . elevating the amount of copper in the
BTood. . . .* The available data do not support this part cf the
statement, even as a speculation (see Table 1).

B. INDICATIONS AND USAGE: Change to ". . .treatment of patients with
Wilson's disease who are unable to tolerate treatment with
penicillamine.”

C. PREGNANCY: Before the last sentence, insert: "However, 5 successiul
pregnancies with normai offspring have been recorded in 3 patients
receiving Trien at the time of conception and throughout pregnancy.
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VI.  SUMMARY:

VII.

cc:

This NDA requcsts approval for marketing of Trien (trientine
dihydrochloride capsules) as an alternative therapy in the t‘reatment of
Wilson's disease. As evidence of safety and effectiveness of the drug,
the sponsor submits results of treatment in a total of 41 patients, 40
of whom had become in’alerant to the primary treatment (pericillamine)
and would have been .. * -:ithout any resource for survival had not this
alternative treatment oecome available on an investigative basis. Trien
maintaired the patients in effective remission in 83% of the cases with
a possible adverse effect {general deterioration) in only one (3%) of
the patients. The therapeutic effect is achieved by a mechanism similar
to that of penicillamine, namely, chelation of copper. Data from the
Titerature suggest that the safety profile may not be as clean as it
appears from the study in this small series of patients but this is not
a matter f great concern because the penefit:risk ratio overwhelming
favors the approval of this product in view of the seriousness of the
disease for which it s indicated. The package insert accurately
convoys the information relevant to the effective and safe use of the
drug, with possibly a few minor deficiencies subject to revision.

RECOMMENDATION: Expeditious approval of this orphan drug,

Wilivam H. Bachrach, M.D.

Orig. NDA 19-194

HFN-110

HFN-110/4HBachrach

rq:4-15-84:4-24-84:5784¢
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NDA 19-194
Trientine Dihydrochloride Merck Sharp & Dohme

Review and Evaluation of Rharmacology and Toxicology Data
Original Summary

Category: chelating agent, oral

Composition: Capsules, 250 mg

Indication: treatment of Wilson's Disease in penicillamine-intolerant
patients

Related

Summary and Evaluation

Sponsor has submitted this NDA in response to the Federal Register Notice of
September 24, 1982 which invited the submission of an NDA for the use of

trientine dihydrochloride in penicillamine-intolerant patients with Wilson's
Disease.

This is considered an orphan drug since there are an extremely small number of
patients (in the hundreds) for whom the drug is indicated. Since this is an
orphan drug NDA, the customary preciinical pharmacology and toxicology data is
rot necessary and was not submitted with the NDA.

The condition for which this drug is indicated, i.e., Wilson's Disease, is an
inherited autosomal recessive abnormality in the hepatic excretion of copper
that results in toxic accum:lation of copper in tissues including the brain(
causing neurologic manifestations such as resting and intention tremors,
spasticity, rigidity, chorea, drooling, dysphagia and dysarthria) and the
liver [ which can lead to acute hepatitis, cirrhosis, or asymptomatic
hepatosplenomegaly), Left untreated, W!lson's Disease lauses progressive
deterioratio. of the patient leadinyg to death due to intolerance of excess
copper being deposited in tissues tiiroughout the bodyr., Thus, some form of
pharmacologic intervention js necessary to stay the course of the disease.

For many years, the drig of choice for treating Wilson's disease has been
D-pennicillamine, a copyer chelating agent that remcves excess copper from the
blood. This s a Tiretime therapy and for most patients it is an acceptable
form of therapy. However, in about 10% of patients some form of
immunologically-induced intoleran.e to penicillamine develops sooner or later;
the most serious being immune-complex nephritis, systemic Tupus erythematosus,
hemolytic anemia, and a condition with symptoms closely mimicking those of
Goodpastires syndrome. For these penicillamine-intolerant patients, an
alternative form of therapy, trientine dihydrochloride, has been available for
about 15 years. This drug has been effective and , with the limited clinical
experjence available; has caused minimal or no adverse reactions. Trientine
dihydrochloride apparently acts differently than d-penicillamine in that it
appears to mobilize tissue copper, elevating the amount of copper in the
blood, which Teads to increased renal excretion of copper.
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: Although the customary preclinical pharmacology/toxicology studies are not
P contained in this NDA, the nature of the submission and the conditien for
i(l which it is indicated would make such a requirenent unnecessary. There was a
Iiterature report submitted (Keen, et al., Llancet 1(8281): 1127, 5/15/82)
! that showed trientine dihy4rocholoride to be teratog~nic (resorptions, fetal
E edema and hemorrhaging) at oral doses as Jow as 0.17% of trientine in the diet

(about 8.5 mg/kq) which is below the maximum recommended adult dose. This
information is included in the package insert. Adgitional preclinical
toxicology ctudies are being conducted at NCTR (9043 udies in rats and mice)

and will be submitted in the future, but should not affect acticn on approval
of this NDA,

Recommendat jon

This NDA would be approvable from Phz-macology as an orphan drug to treat
penicillamine-intolerant patients with Wilson's Disease.

A
'ﬁ\\,S%>AAAﬁAB(;:> ~
James\P. Burns, Ph.D.

\

cc:
—HFN-1——
HFN-110/CS0
HFN-110/JPBurns
gm/7-11-84/Wang 7190¢
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CHEMIST'S PART - SBA for TRIEN

”

19-194 Cuprid (Trien - triethylenetetramine dihydrochloride)
250 mg Capsule -

Applicant: Merck Sharp and Dohme Rescarch Labs

I1I.

Division of Merck ard Company Inc.
West Point, PA 19486

Manufacturing and Controls

The description of the preparation and purification uf:the di-
hydrochloride salt from Trien base 1s described in sufficient detail
in the Eastman-Kodak and Aldrich Chkemical Co.'s DMFs 5351 and 1796,
to determine the validity of the assigned chemical structure and to
confirm the suitability of the specifications and test methods for
the bulk drug substance.

The controls over the manufacturing procedures, which include speci-
fications and test methods for the new drug substance, the excipients
and the finished dosage form, give sufficient assurance of the ident-
ity, strength, quality and purity of the drug.

Stability Studfes

The stability data submitted is adequate to support the proposed
18 month expiration date, showing that the strength, identity,
quality and purity of the drug will he maintained throughout this
period. Suitable provisions and appropriate commitments have been
made for the continued monitoring of representative samples of the
drug and submission of supporting data as 1t becomes available.

Analytical methods for both the bulk drug substance and the
finished dosage form have been validated by an FA Laboratory.
Difficulties were encountered in the method for the Capsules
and & revised method will be sent for revalidation.

Labeling

The immediate container labels for the 250 mg Capsules packaged in

HDOPE bottlas with metal screw caps are in compliance with requirements
pertaining to the following:

P R T



Proprietary name, non-proprietary name, ingredient statement,
control number, prescription cauticn, applicant's name and
address, storage statement and net contents &tatement.

The package insert {is satisfattory in regard to both the

DESCRIPTION and HOW SUPPLIED sections. The trade name of the
drug is not in conflict wiith tHe name of any other drug.

E. Establishment Inspection

A memorandum from the Drug Manufactuirng Branch dated March 1,1984
and confirmed by the Drug Alert List, stated that there is no reason
to withhold approval of this NDA with respect to the type of op-
erations specified in the NDA when conducted by the following firms:

Bulk Drug Manufacturer: Eastman-Kodak (0.
Rochester, N.Y. 14650

Applicant/Manufacturer Merck Sharp and Ochme Research Lab-
Dosage Form oratories
Division of Merck and Company, Inc.
West Point, PA 19486

F. Environmental Impact Anajysis Report

A report {s included in the original application for this druy which
states that there will be no adverse effect on the environmen: pro-
duced by the manufacture of this product.

The disposal of gaseous and solid wastes generated in the masufactu -
tng facilities s controlled in accordance with local and fedaral
regulations.

v %W W‘M‘:“"U
Jean Willfams

i
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REVICW AND EVALUATION GF PANUFACTURING CONTROLS DATA
DIVISION OF CARDIO-RERAL ORUG PRODUCTS
Chemist's Review 7 3
Date Completed: 10/17/34

NDA 19-1¢4 Date of Submission: 10/11/84

Cuprid

Mercl Sharp and Dohme Rasearch Laboratcries
Division of erck and fomoany Inc.

West Point, PA 16430

The following information is jncluded in this submission:

1. The tradename, Cuprid is introduced for this copper chelating
compound, Trien, triethylenetetramine dihydrochloride.

2. Specifications are included for both Trien raw matarial and
capsules {see attached shect).

3. Twe TLC methods are included for the determination of impurities
in Trien raw material. Dr. Picot, in a telephone conversation
betwzen him, mysdf and Helen Shaw, 1SD QC, recommended that
rethod 11 be sent for validation. In that method, specs for
DETA (diechyenetriamine) are NT 1.0%, total other impurities
NAT 1.0%. Therefore specs for impurities are WMT 2.0%.
i4SD will be 3asked about the trihydrochloride of Trien. Dan
Botesky of Fastman Kodak, in a telephone conversation on 8/2/84,
stated that there are two different assay specs for Trien:
100-104% by Agh03 titvation, in which both Trien and the trihy-
drochloride are titrated and 93-101% for the CuNO3 titration
method. (These were Eastman Kodak Specs ).

4. A Culi03 titration method is submitted for the assay of Trien
raw material. Specs are 97-103%. 1$H validation of this method
j¢ included. This method is also being sent to 2 FDA Labs for
validation.

5. A test for capsule Content Uni formity, hased on the weight of
full and empty capsules is included.

6. A capsule dissolution test which uses the following parameters
is included:

USP 17 (paddle), water, 50 RPif, assay- Cu complex colorimetric
methcd. Spec NLT 80% in 30'.




SpeciFications - Bulk Chemical

Trientine dihydrochloride .

-

[2,2' ethylene diiminobis{ethylamine} dihydrochloride]
CgHy gy« 2HC) . Mol Wt. 219.16

CH 2-NH'-CI'!2-CH2--NH2
.2HC1
CHz-NH-CH 2-CH Z—NHZ

Physical Description: A white to pale yellow crystalline powder.

Test Proposed Specification

l, BAssay (Copper Titration) 97~103%

2. Loss on Drying Max 2%

3. Residue on Ignition Max 0,15%

4. Heavy Metals Max 10 ppm

5. pH (1% Solution) 7.0 to 8.5

6. Infrared i Conforms

7. Impurities by TLC Method I DETA: Max 1%
and Total other

*Method II impurities: Max 1%

*Preferred method fur detaction of impurities

Finished Product Specifications

Apoearance - A light brown opague hard gelatin capsule #1

Dose Uniformity: Conforms to USP XX requirements for dose
uniformi ty )

Trientine Dihydrochloride: 250 mg/capsule

(é25-275 mg/capsule)

Dissolution: Conforms to USP -~ 80% in 30 min

Test Methods

Test wethods for the above are attached.

L e
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Tre foljowing stability data s included:
Tricthylenetetramine dihydrochloride

2 Jots from Eastman-Kodak stored up to 8 months at R.T.
Single spots are noted in the TLC test up to 2 months;
after that, two spots are noted.

MSD also included on page 30, the degradation pathway for
triethylenetetramine. Under conditions of heat and moisture,
Trien degrades to DETA (dietiylenetriamine) wnich then de-
grades to ethylenediamine.

Trien Capsules

1 1ot made from raw mater ° from Aldrich for capsules stored
up to 64 weeks at R.T., 5 ad 30°C. Dissolution values are
also inciuded.

A1l data submitted is within th $0-11Q% potency spec and the NLT
80% in 30' dissolutinn spec. However, after €/ weeks at 30°C,

Per cent potency = 95.2, while samples stored at R.T. and 5°C
are 100.0%.

f. one year expiration date witn capsules stored under refrigeration,

‘s to be assigned to this product until further data is obtained.

2 lots of Trien Capsules made from raw material from Eastman-
Kodak and stored up to 52 weeks at R.T.. 5°C and "0°C at ambient
R.H. are also reported.

Capsule contents show discoloration after 52 weeks at 32°C. One
sample stored for 52 weeks at 30°C and ambient R.H. showed no
discoloration but both sampledstored for 52 weeks at 75% R.H.
showed discoloration and potency losses of 21.6 and 40.2%.

Information is also included regarding the comparison of values
obtained under stressed and non-stressed conditions for Trien
raw material assayed by both the colorimetric and GC assay
methods. Values obtained by the two methods are almost identical
for initial and stressed conditions for 7, 23 and 180 days.

The GC asaay looks like a very good method. It is more sensitive
and linearity¢ detection of 2 impurities have been demons:rated.
MSD state, however, that a different ¢.lumn must be used to ob-
tain the reproducibility needed for a control methad.
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The CuNO3 titration method and the colorimetric assay for

Trien raw material and capsuTes respectively wer sent to
Edro today (10/16/84). ‘

As methodology validation resulls are no longey needed for

MDA approval, this HDA will probably be anproved before val-
jdation results are obtained. This is because pressure is being

put on this Division by the Division of Orphan Drug Products to ap-
prove it. This compound is considered an advance over penicillamine
for the treatment of Wilson's disease,as patients develop adverse

reactions (including SLE) after long term treatment with penicil-
amine.

It should be safe to approve this drug as raw material impurities
are now at MIT 2.0% ard the breakdown products, dietnylenetriamiae
and ethylene dia. ine should now be any more toxic than Trien, their
chelation power is just lower {abovt 1/2 and 1/6 respectively).
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‘ REVIEW ANG EVALLATION OF MANUFACTURING CONTROLS DATA
DIVISION OF CARDIO-RENAL DRUG PRODUCTS
CHEMIST'S REVIEW # G

Date Completed: /0O "'(/“59(\_

A, 1. FDA#  19-194

-/

Applicant: Merck Sharp and Dohme Research Laboratories
Division of Merck and Company, Inc.

Address: Jesr Point, Pa 19486

AF #:

2. Product NHame

Proprietary - Cuprid

T " Nonproprietary Jrientine dihydrochloride

USAN -
Compendium -

Code Name and/or Number -

3. Dosage Form and Route of Administration: (R, or OTC)

Oral capsules ~ Rx

4. Pharmacological Category and/or Principal Irdication:

Chelating agent - to be used to remuve excess copper loms from
organs of patienss suffering from Wilson's Disease who are
intolerant to penicillamine.
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The fdllowing information is included in this submission:

*
Results of TLC method for Trientine Hydrochloride received from BLT-DO
showed lower Rf values for impurities than those reported by MSD.

MSD BLT-DU Stds  NDS
Tren 0
frientine .17 .10
DETA .26 .16 .17
EDA .36 .28 .26
AFPZ .34 .36,.29
BAPZ - .60

.46

Since values obtained by BLT~DO analyst for EDA and AEPZ were very
close in value identification of impurity present at Rf .26 is

questionable. BLT-DO analyst will * to repeat the validation
and in addition use a "“spiked' samr

TLC method for related substances received from DHSS.UK will be sent
to lab. for validation.

MSD TLC method needs directions for preparation of EDA standard
solution.
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Addendum to Chemist's Review # 6

L

TLC results for Trientine HCl were received from Philadelphia
District,

Philadelphia Baltimcre MDS

DS STDS XX STDS  STDS
Tren 0 0
Trientine 0.056 0.06 0.10 D:11 0.17
DETA 0.13 0.13 0.17 0,106 0.26
EDA B 1,28 0.36
AEPZ 0,21 +. 30 0.56

0,48 0.29

BAPZ 0.60
Unknovns 0.30 0.46

0.60

Rf values for standards were lower in each laboratory from the values
obtdined by MDS,

Philadelphia District Laboratory estimated impurity level at about

2. They obtained poor separation between tren, triemtine and DETA.,
same as seenr in the original TLC evaluation. No copy of TLC received.
For standard B the analyst in Philadelphia District weighed out only
\AEPZ but had two spots, Rfs 0.2] and 0.48. I wonder if EDA was also
included in the preparation of the standard solution.

The company will be asked to either improve the TLC procedure or
develop a new method for the detection and separation of the impurities.

\/(7(0 G tban . ¢
Danute G. Cuhningham
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