
 
These records are from CDER’s historical file of information 
previously disclosed under the Freedom of Information Act (FOIA) 
for this drug approval and are being posted as is.  They have not 
been previously posted on Drugs@FDA because of the quality 
(e.g., readability) of some of the records. The documents were 
redacted before amendments to FOIA required that the volume of 
redacted information be identified and/or the FOIA exemption be 
cited.  These are the best available copies.   
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NOA 1'.?-174 APR 

c1axo Inc. 
Attention: ~. David ~~cF~r13ne, Ph.~. 
P.O. ~ox 13'1~0 
Five ~~Oilre !!rive 
Pesearc~ ~riangle P~r~. ~r ~'7"" 

~1eac;~ r~F~r to ynur ~:cvc:j.lber lr, l·"\t~? ""!f'\"' :Jr 11·j 1~~l ic1•;r:; ~L•hriittc: 1~n~~':r 

-;r.ctf,1:i 50"(':1"1) o~ t 1;e F~·;? .. ll Fr-1-:, "'-''"• :ir1 '.'.:)S:"i<~•it ~ot::t c,J,.. "'°!"~.~~"~"- • 
113~eta1~1 ~~~ro~hl"r1~e/~y~rnc~ 1 nr•~hi~:1~~l 7~~1e+s. 

t.~e .11!io ;,cL:no...,1er"!r.e r-~c~i:"'~ n~ '/•)!'"" a,~~! ... ,~r;<"\r."'i ~~t~·"' ~~~.,.c~ I~( .1:''h.; 

~IJCJU~t ~51 ~ 1 ':f:C ;i11J ~ 1 3r"C~ .,,,_ =!~f Jli~r"i 1 7 ~ 1 ·"-~7 • 

:JP. have t:~r"ol2tit?.d t'..,e r-~,1~e·,4 . ..,f 'f:.',is a'J91.;~-,·i·1rr ;inr1 ':~v-~ cnncl,1~~~~·: ':~i:;~ 

.1·~e·~u1te 1nfo,....,atinn lte-s 'i<!ier. nrcsen<r .. ~ ·-~ •e1~!'.'01str:tl' tl-i3t th\! :r·~~ "lr~ .' :-': 
i; safe ~rid eff'<!ct~ve for •Jse 3~ ,.,~c~~rfn".!<:r. l:i t:-.e -;u~!'11t.t~'..! la'lt.;' ;n;. 
Accor'.lln'.J1y, t'ie aop1 ~cat inn is arorov:?'° effP.ct1vt> on t?ie dat~ of t~i~ 
1 i?ttcr. 

In your letter of April 7, 1 ':t.7, y'lu propose<! a c"tar.C)e of" the proor1et.Jr;' ~3r·:c 
to Tl"andate HCT; we concur wfth t11s proposal. Accordfnryl/. the label frig a,,, 
all prol'1ot1ona1 pieces r.1ust he revised to incorporate this chaii9e. 

Th1s rev1s1on 1s ! ter~ of t~e NOA ap,rov~l. Marketing the product he~ore 
making the revision. exactly as requ~ste~. in the pro<luct's f1na1 pr1~t~~ 
label fng (FPL) lllllJ render the product m1s!>randed 11nd an unapprov'.!d ne·.~ dr;.1s. 

When ava1lable, please submit t~elve copies of the FPL, seven of which ar~ 
~~unted on heavy weight pa?~r or sfQflar Material. F~r a~Mfnfstratfv~ 
ourposes, the sut:-m1ssion of FPI_ s;ioul:I be desi'.)n!ted an •FPL Sup,lernent" tn 
the approved !!DA 1~-174 •. ~p;irnval of the supplement by FOJI 1s n"t recuire.:J 
before the labeling 1s used. 

S"ou1d additional fnforma~iori re1:1e1nq to the saf~ty a1>·~ ~~f,~ct1vf?nes5 "f tri;, 
rr119 b~corne availahlD., fcrth~r r-?v1sion rif ~hat 13 ... eling M'\Y l'e r~r,u1~~~. 

In add1t1on, we would apprec13t:! your sub~ittitHJ copies c.- the 1nt.rnduct"r.., 
pror.iot1o"a1 Material that you propo~e to u5~ for t~1s pr~~uct that 
fncorpor'1ti?S the ne.,, prcpriet11ry narif'! as ..,ell as the revi~i'l~S nt:lted in 011" 
letter of October 2•, 1°~~. ri!as~ su~n1t one copy to t!1e r1v1s1an of 
rardio-D~nal OrJg Products an~ ~ s~con~. ~~ong ~1t~ a copy of the p~c~!~" 
insert, directly tc: 

Div1s1on of nrug Advert ls in'.] and La\:H~, in'.), l-IF~·-:411 
Roon l0!l-Ol 
SFOO Fishers Lan~ 
Roctvtllc, µaryl1nd 2f257 

.. _ _j 
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__________ ........ ~~ 
Page Z • NDA 19-174 

Please subl!1t 111 prcpo~t!':t ir.ater1als f!l draft or eiock-up 1'orm. not 1'1na1 
print. Also, please do ftot use furM FD-2253 for th1s subm1ss1on; thfs fol"l'l 1s 
for rout1ne use, not proposed ~ter1als. 

Please subm1t one Market pac:\:119e <Jf t'1e drug wh~n ft 1s available. 

W.e remfnd you that you 1112st cor.tply wfth the require111ents for an ~pproved M~A 
1et forth under 21 CFR 314.SO and 314.Bl. 

S>u:;ul d you have any quest fens. !11 ~;;:;e contact: 

Mr. Thomas llassall 
Consar.ier SafetJ Off lce1· 
Telephon~: (3C1) 443-4730 

~incerelt yours. 

Robert TP.•iol e, !l. 1. 
01rector 
Office of Drug Research ~~d Revi~ 
Center for Dru~~ ar.d 91olog1cs 
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AUG 3 0 l98.5 

• 
::err.~ ~i',d rp l DoiJT.(> Ri'seci rel, L~r u rJ tori es 
L:1v;~1on Qf i·:E:rc!< t. Co •• ire. 
••tc ..... 1· 111· ,..,.r.,,r 1 ~ 0 -l'c,• .~!- ... , r1l ·H1...- ' ,,, \:. ... ·~ ·-1 1;. r. t.t.., r:;.,l .. 

Wes~ Fatrt, PA 1~4LG •• 

[ie;u· Jr, P1.::nt: 

P1 ~:~se ~"\.:.f0r ·tt~ ./{'.LJr C:•2cer:!.:·(..,,. ~ .. ~, ! ~.-:·1~· liC\-: 1jruy ;jpµl ic~-:r.ion r•~sutr.1 ·ttr~; c;·i 
F-::tr11ar~· ::c. i~t.:5 uncer :;11<:tiu11 ~ .• ~s::(b) of the fc1ier.011 F-::oc, Dr~g • .::r.r: C1'$l"Etic. 
Pct fc.1~ Cttpri<r (t.rir...:11t·i~;~· ;;~:<~rcc 1 '!~_1 riLt~! CJp:.u1cs. 

1;;: :;lso dd:r.c1·1lcc:rc l"ccei;::t er yr,1,r 
t~ .. .:crier 11, 1~<i4; J.:1nt~:1r:: 2:~· \ti.:c!~ 
ft.:nr~ary ~e. Jlpri? lF, i!oy 2"", J1.:1w 

~.r· ,';,1\i·e c 1.)frtpl~~t::c t;•e rtYi 1.:
1
:' t:-r tt1i~ ~rwJ1c.::tif'~I ~~ st~t·r.iit~e<= ~itr~ t

1 r'..f-..: 
).,11Jcli11fi. befor-:: the ap}'licJtir.;. ,::&y ~·l~ i!pf;roveu. r.o~;ever, it ,,1111 '.;r 
r.<:t:t:~!l.:r,: f!ir .YCi.! t0 sul;r,~it dr:t;t; t:r :!t·~"ft ct· "Ci't~ 1ab•:lin~ JS ot:t~inec ~;tlu~c' 
an~ as inutcatea on the enclusec fi:arked up draft l~belin~. 

"-r .. ,, .• t''" +·,1·.,1· "·:-· · ·-.. c·, .. ,, ·~ ·- i ,.. 1 " i '1 ·ri .. , ...... r.:o.e L1.lt1. ' - l:!S-<.L )_ £<; .)ab,f. r .. r c1.r1~ '" 1.r ~r..1r.1:: .. yt.roc •• I,; ""• ,,(; .. 

di li.)'crcchl ori d(; tlii s ni:tnc r:hou l u l;.: li!liO:G in a 11 l abe ii n~. 1 n iH.lCi t1 C>!'l, ti.1: 
lattl1n!, stat'ting on pag!'.' 2 (Clinical H-.af'!'•<tco1o';jy) tl:r'.lL(h ~age .:. of t:·.e ~,~r,,., 
settiort shoula cor.forw tc the fo11mv1ng outl1ne: 

1 ) Tl;e f1 rst rarJt,r'l.pt1 of t'.'e n~i.- 1 J'.:.c Ii ng sho•:1 a te tte SQccnc. 
paragraph of th.,; current 1ai:.e1 i ng. 

2) Tl1e secor.J par.israpl• s!··cr•1 t! suri•,iari ::e the fir:1ii ngs t:.d t <lr'" i r f<ic·~ 
the basis for approval tlf Cupri<l, viz, that patients who ilave rece1><ed 
Cupr1tl in pl.-.ce of pi;nfc;illi;rdne have d siyn1ficant1y Gfffcrent tir-;t> 
course of relJpse than patiflnts whc !lave hau penici11amine discontinueu 
and h~ve not reC!'liVrd Ci.pri<.i. ihe m.mtier of pati~nt:> anc tt;e curatior, of 
treatment should be sp1:1ciffed. 

3) Tbe tili re par<.graph st":(H.llc descrile tt:,e chel at in~ proi:;erti es cf 
Cupric ccmpar~o tc pen1~1lla~1ne anu the potency crnnpariscn of Ccpria and 
pen1c111amfne on cup-llrcsis fr: coppt:r loacecl rodents. 

4) The faurth par!l!}r:!s.>h sl;o1.1l11 contain 1nfomat10I' 011 the 
pLt.r.114c,,k 'I net 'I cs of Cl•pri c! ~iit <iatu t::<1t 1 eac to tl;e. C:os i rig 
reco"~ndations. 

G l The.• f 1 fi.r: par-.,1r.1r:h s~:cul c t.~ t~e four~:r. pi.iragrcp!l of t!'-1( curr~»t 
label 1r.g. 

t.} Th:? s1xtl p.;:ra2rq:.:t Sl\Di.'1:' i,1{'.iC.!tc ti~€ hu~is •;SE.'(' fer r:nsdr;e 
titraticn. 

7) Th~ Sf'.:wcr.ttl par.:~;r.Jj:;f·. shr,111 <1 !)(. tt,.: ti':i rd par<i'jY'<lf-h 1..f tict curl"1"nt 
lab~lfnfJ. 

~ ' - ( 



' P 1 ~ast~ «I sc 7-0ci fy th~ ::IO!>d<je and A11r.ii r.i strati on sec ti on to 1 ncl ur\e:: the 
monitoring suggestions prov1deo in the Draft SUllll'~ry Basis of Appro,al 
suhmitted on Pu!;ust 23. 19&5. 

If i'.dc!itiona1 infcrnatior. rc1rt1r.g to t!;e safety ..,r ~ffect1veness ot this crug 
becomes available before ~•e ~ceive the final printt!d 1ilt.el1ng. revfsir,n of 
thnt labeling may tle ret1uireci. _, 

l·;c il<WC cor.:muni CJtel.i to you our concern ttic.t equ1 eff~cti vc t'iosi:s of Cupri u 
and peni en 1 amine :ieve not been f der.t.1 fied. Inc!ef.'ci • the current rer.or.F.eni;ed 
~oses 1:iay \':t: 11 i;e too 101•. A17.J.oegh tt,e rcco!'."mend.E:o doses 1'!iay mater~ al h s 1 Gh 
the progression of d1sease, they may be toe sir.all to pevent prcgr~ss1\jl1 as 
effectively as pcnic:11lar.1ine. Yoe ari: <ilso aware of our concer'l that suit;;b:P 
1 nstructi un~ for .1<;,j us ting the 1lcse cf Cupri a ha'le not Lef.'I\ deve 1 opeu. 

F1na1 approval of CLJprt c.. "i1 i !'.'l' bus~d on our i.:nucr:. tanci ng tt'>at ,;1cu a;·::: 
col!11li ttec! to detel"!1l1n111::: 

a) Tr.c rel ati Vt~ µotency of Cupric: anti ucni ci 11 olmi iif: for cupr:.:re~i s in 
pa ti cnt-: "41 th iii 1 son's '.!1 sease. 

b) Ii he tr.er Gr not t:1c benef1 ci al ertc<:t of CuprH1 is dependent ucor: 
cuprures'ls or ~01i1e other lt!eans of deplet;ng total body stores of copper. 

In a cl di ti on, \IC ~oul n a pp rec 1 ate- your !>Ubr.ii tti ny copies of the introductory 
promoticnal materidl that you pr~posc to use for tt.is product. Please subr.;it 
or.e coryy to tt:t! Division of Cart11tJ-Renal Drug Prod1.:·cts and a seconei copy. with 
a C()~,Y of the pac!:age insert. d11"ettly to the Director, n1vision of Drug 
Advcrti.> i ng ant.! labe 11 ng (llFN-240). Pl ease suhmi t a 11 proposed r.:ateri <1l !i i r. 
oraft or meek-up forr.i, not finnl prfn't. Also, plei\se do not use form F0-2253 
for this sutmfssicri; U:is form is for ro11t1ne use, net proposed materii.tls. 

Within 10 .;ays after the date of this letter, you -. ? required to a&nend the 
application, not1fy us of your intent to file an amendment, or follot,• one of 
the other opt.ions under 21 CFR 314. llU. In the abse~e of such action FDA may 
withdraw the appl ic:ition. 

The drug rr.ay not be legally marketed until you have been nct1f1ed in writing 
that the application is approved. 

Sl1ol:ld you have any qcestfons, please c:ontuct: 

Ms. Cathy Heald 
Consw:r,er Safety Officer 
Telephone: (301) 44J-4730 

Sincerely yours, 

Rcoert Ten:ple, l~.C. 
01 rector 
Offft:e of Crog Research and Revi~w 
Center for Drugs and B1o1ogics 

___ J 
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CAPSULES 

MSO 1cuPRID 1~ 
(TRIENTINE HYDROCHl_QRIDE. MSDI 

CUPRI~ 
r Trientine Hvdrochlonde. MSL 

DfSCRll'TlON 
Trient1ne hydrochloride is IV,/V'-b11 i2-1m1no-­

ethyll-1.2·•thaned1am1ne d1hydrochlonde. It 1• a 
white to pale yellow crvmlilne hygroscopic powder. 
It 11 fr"ly soluble 1n water. soluble 1n methanol. 
slightly soluble 1n ethanol. and 1nooluble 1n chloro­
fonn md Rher. 

The emp1nul formul1 11 CeH11N• • 2HC1 with I 
molecular -1ght of 2'19.2. The structural formula is: 

NH2<CH2l2NH(CH2i2NH(CH21zNH, • 2HC1 

Tri•.1tine hvdroclilonde is a cheleting compound 
for remove! of exc111 copper from the b<.-dv. CUf'RlO• 
ITrientine Hydrochloride. MSOI •• av11!1bl• M 250 mg 
capauln for oral admini1tra11on. Caps•JIH CUPfUO 
contain lta4iflC ICld IS 1n 1n~1ve 1ngredient. 

QJNICAL ~OG't' 
lntroductlOn 

Wil90n·1 di&MM lhepaco1er11culer <1egen1ret1onl i1 
1n 1utoaomel inh1t'1ed metabOhc defect reeultlng in 
In 1nebiiitv 10 m111Tt11r 1 nHr-zero belencll of oopper. 
Exceu copper accumulatH po911bly becauu !he 
liver lecial the mwcllanoam to eJ(Crete lrec COP1>9' into 
the b1 le. Hepetoc:vtH store exceu copper tM.11 when 
their caoac11Y 11 exceeded copper 11 re!Nsed 1nto the 
blood end 11 taken up into eJCtrehepatic srta. This 
conditior: is trHted with a low copper diet and the uM 
nf chelat1n'OI •gents that bind copper to facilitate 1ts 
excr.-i1on fron. the boc:ty. 
C/in1u/ Summary 

Fortv--0ne pat1ent1118 male ar.d 23 f1m1lel bol\Wffn 
the agn of fl and 5' with 1 Gi111no111 of Wilson's 
disHM and who were •ntr · 1r1m of d-pemc1llam1ne 
were treated in twO separ1t9 studlft with trientine 
hydrochloride. The douge ••ried from 450 to 2400 
mg per dly. The avf!rage dosage reou1red to achieve 
an optimal clinical response V11ried between 1000 mg 
and 2000 mg per day. The mean duret1on ol trient1ne 
hydrochlonde tner1py was 48. 7 months !range 2 · 1154 
monthll. Thirty-four of the 41 patients improved. 4 
had no change 1n clln1ca1 g1ooal response. 2 were lost 
to follow·up and one showed deter1or1t1on 1n clinical 
cond1t1on. One of the patients who irnproved while on 
theropy with trient1ne hydrochloride experiencad a 
recurrence of the symptoms of sy1tam1c lupua ery­
thematosus which had appeared orig1n1lh! during 
therapy with pen1c1llam1ne. Therapy with tr1ant1ne 

CUPRI0-
1 Tr<entine Hydrochlo"de. MSOI 

hydrochlo,,de WH di1COnt1nued. "lo other adverse 
reect1ona. pcept iron defidencv. were noted 1mong 
any of theM 41 pet1ent1. 

One 1nve1111gator trHted 13 patients with trientin• 
hydrochloride following their development of into!· ••MICI to d·penicillamine. ~iwly. he com· 
pared th- patients to an addmonal group of 12 
patients with Wilaon's di•H• who-re bath tolerant 
of enct controlled with d~n1c1ll1m1ne therapy. but 
who failed 10 continue arw co~r c:Nlletion therapy. 
Th• m .. n 991 111 onset of diMIM of the latter group 
wH 12 ~·" H compared to 2'1 ye11rw for the former 
group. The trientine hydrochloride 9""JP received d· 
114N11ci11Mnone for en --ve al 4 .,.an • .:ompared 
to an .,...age of 10 .,..,. for the non-trMted group. 

v.nou. 1.ooruorv peram-. showed cnangee in 
f....,. af the patienm Ullled with tnentine hydrochlo· 
nde. ~- and total MNm copper, SGOT. and Mn.om 
Dilirvbin .ii I/lowed mNn inctH- O"<ler beMline 1n 
the unu.teel group whidl ~ "9'1tfiuntly larger 
than with tt>e pettenta 1rH11d with tri-.ie hvdro­
ch londe. In the 13 petientl trHted with trientone 
hydrochloride. previou1 symptom1 and sign1 releting 
to d-p911icillamine intolerance diNPP9111red in 8 
petienN. iml)n)ve<I 1n 4 patientl. and '9meined 
unct.11tQed in one patien .. The neurolOgiul stetlls 1n 
the tri.,,tine l'rydrocl'llorMle group wH unchanged or 
improved over baMline, wh•rH1 1n the untrHted 
group, 6 p•tients rem•in.O unchanged 1nd 6 wors· 
ened. l<1yser-Fle1acher nf19$ improved sogn1ficantly 
during tnentone hydrochloride trHtmenL 

The clinoul outcome of th• two group11!00 differed 
m1r1<edl~ Of the 13 pa11ent1 on thu1py with u1en11ne 
hvdrcchloride lrDNn durelloo of theflpy 4.1 years; 
range 1 to 13 veerwL all -r• alive at the date cutoff 
d111. and in the non·trHteel group tmeen veers with 
no ther•ov 2.7 yHrs, r&nge 3 month• to 9 vHr•I. 9 <lf 
the 12 died of hepatic disHM. 

Chelating Properties 
Prwclm1cai Studies 

Studies in animals have shown that tr1ent1ne hvdro· 
chtor1d• has cupr1uret1c activities 1n both normal •nd 
copper-loaded rats. In general. the efflCts of t"entine 
hydrochloride on ur1nary copper excretion are s1m1lar 
to thOM of equ1molar doses of pen1c1llam<ne. 
alt,,ough 1n one study there were S1gn1ficantly 
smaller. 

Human Studies 
Renal clearance studies were carried out with pen1-

c11lam1ne and meoune hydrochlo"de on separate 
occ1s1ons 1n sele<."ted p1uents treated w•th pen1c1Ha­
m1rie for at least one veer. Six-hour excretion rates of 
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CUPRID• 
1 Tr1ent1ne Mydroch1or1de. ~SOI 

copper were determ1n~ iJff trl«tment .tnd 1ft1r • 
i1ng11 dou ot 500 ~ af pen1c11\am1ne or l 2 g of 
trr•nt1n• tiydrochlorid•. The me1n urr,.,_ar; 1xcretton 
rllH of copper ..,.,. H follows 

S1n9i9 
~ Ott ')oM 
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P.creit1Ul"I - .... ...,.,, 
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TIMM r"u"- demon1trat• lhlt CUPAIO 11 9f!ectiw 
H a cuonuretic 89•1'11 1n pati.tlt• with W1"°"'1 di1-
•- altf\ouvn on 1 "'°'" baai• it •PIM•rs 10 be ,_ 
p0t9nt or 1"8 ""ectiw than penic1lt1m1ne. Evidence 
from 1 r!ld!c>-lal>eUed COl)oe< l!Udy 1ndicatff th•t the 
diffwrent cuonur9'11c .n.ct befwee~ th- two dNg• 
could be dua to• difference in sa1ect1vtl'f of th• drug1 
for diffitrent copper paol1 w11h1n th• bOdy. 

Ph•rmecok111•t1c1 
Data on tn• pllerml<:Oltinet>C3 ol 1r1ent1,,. hydr·::i· 

chloride 1r• no1 av11l1ble. e>o&.g• 1d1u1tm•nt r..:on1-
mendation1 ere blMd upon chr11ca1 uM of the dNO 
ISM DOSAGE ANO AOMINISTIV-TIONI 

INDtCATIONa ANO USNll 
CUPRIC it indicated in The rre..-.nt af p9'1en~ 

""'th Wilson's diMIM who"' 'rtoo....,. of penic•ll•· 
m•n•. Clinical experience w•tl\ CV""oO 111mi!Gd and 
atternat• dosing regimen• tlirve noo ,_, ... 11 a11r.c­
rerrled: all endp01nts 1n "-'''"''-""" on individual 
pa11ent's doM nav• not *" -· -~ed CUPRIO 
a"d pen1c1ll1m1n1 CIMO! De CO"-- nten:l'llnl!• 
aOte CUPAIO sllould be 1>H<l _._ -~ trea\­
rnent with pen1c1t11mine •S "'O ~ pau\bi$ 
be<:.•us• of 1ntoler•ble or 11fe .,..~ring side 
effects. 

Unhk• pen1c1llamine. CUPRIC 1 · · .,. omme.,ded 
1n cvst1nur1a or rheum•to;d •rt,.,,., ' · · • •Jsence of a 
s1.1lfhydryt moiety rend•rs it r'l< ac..c: • Jf b1nd1ng 
cvsu"e 1nc1. therefore. il i'of no-.>• · .1r.nuria. Jn 15 
patients with rneum1to1d art"' 1 • .PRIO wu 
reported not to be effective 1n ,/TIO' ". c ._. •My clinical 
or b1ochem1cal parameter after 1 2 .... ...,. , ;t •reatment. 

CUPRIC •Snot 1nd1cated for trear~•,.., J, bdi1ry cir· 
rho111. 

CONTIWNOICATION4 
Hypersens1t1v1t:y to tli1s prOduct. 

CUPRI~ 
• Trientine Hydrochlor1de. MSOJ 

WAllNl'fGI 
Patient experience '#1th tr1ent1ne hydrochloride 11 

11m1ted ,_ CLINICAL PHAAMACOLQGYI. Pet1ents 
'-"'"II CUPAIO ShOllld remain und•r r~uler medi· 
cal 1upan1111on throughout !tie penoe of drug adm1n· 
1etr1t1on. 0111•n1t l<npec111ty "'°menl sl'lollld be 
cloNly monitor.a for .. "v1denca of iron oefic1ency 1ne­
m••. 

Gan•,..I 
Th..-e •<• l\O reporU of h_..naitivitV in pali•nta 

who h .... bMn edm1n11t8recl tr1enlin• hydrocttJPAde 
for WillOn'I di...... 11~. ThM• nave been 
'•port1 of a11hm1. bronchiti1 and <Hrmllitia occur­
ring after prolon11ed envrrom..-i.1 axpoeure 1n wonr· 
ers who "" trrenf,,. hydrocllloride H 1 :-iardener of 
epoxy l'Min•. P11ie1111 lllould be ot.Hvtd cloeely !or 
s19na of poUibll ll~pe,..naitiv•t'i< 

lnform.tron for PMiM ~ 
P•llents should be clirectld 10 take CU~IO orr "" 

empty lft>mach, 11 teat: one hour b9fore mHlt .;r TWO 
hour1 alter mQal1and11 le111 one hour aoart rrom any 
other drug, food. or millr. The e11psul" snould be 
sv.atluwed whole with water and sllould not be 
opened or cll-ed. S.C.uM of The Potential for con­
tllei dermatitis. any ait• of e•l)OS<lr• to rll• capsule 
contents shou,. be w11hed with weter promptly. For 
tll• first monrll of treatment. t!I• 1>1111enl should h.,,. 
h19 temper1tur• taken nigllti'ji and tie ltlould be Hked 
10 rlCJOn any tvmptom such 11 lever or alun erup11on. 

LaboNOf'! Tests 
The mo81 reliable index for "'onitonng treatme.,t 11 

th• del•rrnin&tion at lrt11 COIJl)er 1n Ill• Ml'\.lm, which 
tq\111• Jhe difference betv,.en Qu1nt1tativelv d-r­
m1ned total copper and caNl011111m1n-cooi>er. ,t,de­
qu•t•IY tr...,ed pa11ent1 will U8~ellv have less than to 
mcg frH copperldL of Hrum. 

n-aP¥ may be mo.,1tored with a 2A hour Yt1nary 
coppes ane1ys11 par1ooieally (i.e .. every &-12 month•l. 
Urine m .. 11 be colllCled in copper-free glH1w1r-. 
Since 1 low copper di.i should keep copper absorp. 
t1on down to 1es1 thin one milligram a aey, th• patll"t 
problbly ,..111 h• 1n th• desired sttt• of negative cop. 
per bala"ce :I 0.5 to 1.0 milligram of copper is pr ... nt 
1n 1 2'-hour collect1on of urr"41. 

Drug lnt•ract1011s 
In general. m1.,er1I suppl•me"tt shoold not be 

given since they may block the •bsorpt1on of CUPAIO. 
HoW9Y9r. "on de'fici•"CV m1y develop. •l!eC•lllY '" 
children tnd me11siru1ting or preg.,1n1 wom.-i. or H 
a result of the low coooer oiet recommend.a for 
Wilson's diseue If nec"sary, "on n11y De given '" 
short courses. but since iron and CUPAIO eac/! 1nh1b1t 
absorption of tt'le otner. two tlours should alapStl 
t>etwee" adm1n1strat1on of CUPRIO and .. on. 

I 

I 



CUl'l'll0-
1 Tnent1ne Mydrochloride. MSOI 

It '' •mDCrt1n1 th1t CUPRIC tM 11ken on 1n empty 
stomach. •t le1at on• hour before m1111 or t'\lllWO hours 
•ft•r me111 •nd •~ le•at one hour 1p•rt from 1nv other 
dru;. fOOd, or milk. Th11 perm1t1 m1Jomum 1baorp­
t1on and reduce• ·:he iilletihOOd of 1ntc~1v1t1on of the 
dru9 by metll bir1ding in the gHtro1nteat1n11 trect. 
C1rr:1nogen1s11. Mu(-rJene•rs. lmp1irm1nt of F1rt1/iry 

O•t• on carc1nr:r1Jen•111. mutagen1111. and 1mpa1r· 
ment of lert1li1V I• e not 1v11l1i..le. 
Pregn1ncy 

"'-gnency C1r1Qory C. Trient•n• twdrochloride w•• 
ter11togenic 1n r1u 11do ... 11mi1., to the hum1n dOM. 
The lr9<1u1nciq ol both •HorP11on1 Ind fet1I 1bnor· 
m.wlitlff. im' •ding ~morm1ge 1n<1 edem1, 
ir1cre1Hd wh1ie fetal copper leve11 decrHMd when 
trientine hydrochloride wn given 1n the m11em1I 
diet• of r1ta. There ire no ldequ1te ind well-<:ontrol· 
led atudi" in pregn1nt women. CUPRIO should be 
uMd during pregn1ncv anly 1f the potent1ll benefit 
1u1t1fiff the patent11I nlll to th• fetua. 
/Vuning lttlothen 

ft i1 not known wheth•r thia dryg i• ••~r.t.d ·1n 
hum1n m1llt. S.UuM m1ny druga are excreted 1n 
hum1n m1lll. caution should be uerc1Md when 
CUPRIC i1 edmini ... red to 1 ~ursing mother. 
Pwli•tnc Us• 

Controlled ltudi" of the safpfy 1nd effectivenen of 
CUPRIO in children heve not been conducted. It h• 
been uMd cliniQUy in children 11 young 11 8 yura 
with no repartld ldverse expenencn. 

ADVIMI REACT10NS 
Clinicel expe,,ence woth CUPAIC h11 been limited. 

The lollow1ng adve,.. rtKt•ona ~'""' been reparted 
on p•t1enllWtth Wilaon's d11HN who were on therapy 
w1tll trien11ne hydrochloride: iron deficiency. sv11-
tem1c lui>ua •rvthem11oaua ''" CLINICAL f'HAR. 
MACOL.OOYI. 

CUPRIC is not indicated lor tre1tment of btli•rv cir­
rhos11. but on one atu"" ol 4 Pltl...,11 trelted with 
trientine hydrochloride lor orim1ry btli•rv c1rmo111, 
the lo1lowing 1dverse reaaoona were reparted; nun­
burn: ep1g11tric peon ana t~rnHI; th1cll•n1ng, fie-

CUPlll0-
1 Trientone Hy<1roc:hl>0ride. MSC! 

turing 1nd "•lung of t~1• 1k1n; hypochrom•c 
m1croevt1c •nen'UI. acute g•atnt11; IPhtho,d ulcers. 
1bdom1n11 P•in. melena; •norex11; m1111H. crampa, 
muscle pain, 'N{;li.neu. rh1bdomyolys19. A cau11I 
rel1t1on1h1p ol th ... reect1on1 to drug therapy could 
not be re11C"ed or utabiiahed. 

O'llUIOOeAGI! 
Th•rlil 11 1 report of 1n adult 'NQman who 1nge1ted 

30 grams of trienllne hydrochloride wotnout app1rent 
di effecu. No other d1t1 on overdowge are 1·,11l1b1•. 

DOS~ ANO AJ>MaCSIMTION 
Sv1tem1c evelu11ion ol doM 1ndlor 1nterv1I 

bllwNn cloM haa noc been done. However. on limited 
clin1cal experience, the reccmr11eroded 1n1ti1I t',oN of 
CUPAIO 11 500 · 7!50 mg/day for children 1nd 7~1J. 12!50 
mgidly 'or ldulla given 1n divided dOlff two. thrM or 
lour timea datly. Thia mr, be incni1111d to• mu1mum 
of 2000 tngidey for ldultl Of 1500 mg/day for children 
av• 12 or under. The daily doM of CUPRIC chould be 
1ncre1Md only when the clin1rAI reeponM 11 not lde­
ciuete or the ooncentreti.,n ot frN Mrum COJl!llr •• 
peraiatently cbove 20 ITICQldL Optim•I long•tlfm 
m1inten.._ doNQc lllould be ~mined 1t e . 12 
month intervala 1... PRECAUTIONS, L•bontory 
r .. rs1. 

It ii :mp0r1MT1 thlt CUPfllO be given on 1n empty 
stomech. 11 I-one hour before me•la or two hours 
•fter me1l11n.d It IHll one hour 1p1n from anv other 
drug, food. 0< milk. The capeulff should O. tw•I· 
lowed whol• .....rh w1ter 1nd lhoul'.l not be oper.ed or 
chewed. 

HOW SUPfUID 
No. 3611 - Capaul• CU~IC. 2!0 m'i. are light 

brown opeque capaul" 1nd ere cod.a MSC: 679. 
They •re supplied •• lollowa: 

NLC 0006-0879-a in boftl" of 100. 
sto,...g• 

l<Mp cont1iner tightly cloled. 
Store et 2" . re 135.8" . -~.4"fl. 

MSC MERCK SHARP & DOHME 
OfW 01 ....::.. ' co.. -.:... '#UT llOlft. ~ .. ' .......... 

P'r•nreid '"USA 

-------·---------·---
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Summary Basis of Approval 

NOA 19-194 

~p1icant: 
Merck Sharp & Dohme 
Resean;h laboratories 
Sumneytown Pike 
West Point, PA 194~6 

I. Indications for Use: 

Drug Generic Name: 
Tr1entine Hydrochloride 

Drug Trade Name: 
Cu pr id 

WoL~ 

CUPRIC is ind1cated in the treatment of patients with Wilson's 
disease who are intolerant to per.ic1llamine. 

II. Dcsage fol'!_. route of administration and recommended dosage: 

Cupr1d is a 'apsule that contains 250 mg of trientine 
hydrochloriC:e Systematic evah:ation of dose and/or interval 
between dos~s ~as not been done. Based on limited clinical 
experience, ~~wever, the reconrnended initial dose of Cuprid fs 
500-750 mg/c'ay for children and 750-1250 mg/day for adults given in 
divided ..ioses two, three, or four times daily. The da1ly dose of 
:uprid should be increased to a maximum of 2400 mg/day for adults 
O" l~OO mg/day for children (age 12 and under) if clinical response 
is not satisfactory or if urinary and/or serum copper levels are 
persist~ntly and significantly high. Optimal long-tenn maintenance 
dosagl'l sho•_ild be determined by urinary and/or serum copper analysis. 

It is important that Cuprid be given on an empty stomach, at least 
one hour be"ore meals or two hc.urs after meals and at least one 
hour apart frocn any other drug, food, or milk. The capsules should 
be swallo.,.ed .,hole with water and sho.,1d not be opened or chewed. 

For the first month of treatment, th~ ~atient should have his 
temperature take,, night:1y, and I·~ shou ·1 be asked to report any 
symptom suc'1 as ~·ever .·· ;ki11 e ··.tier A physical examination, 
white count, ,:!~1.elet , 1>1t, re1:;:~1oh " and routine urinalysis 
should be cr.rcl•!te11 a linicct7lt ino . .:ed. Oetennincttions of 
~-:.OT, SGPT, ser·,m bil · ··bin, a: d fret , ··'.1m coppe,. should also be 
made. The ~'Jsa9e of \.uHHD must be "· , ... ,sed if 1 f'ter functions 
deteri,rate or if free serum copper "':•·-.ases. The dosage should 
be reC',<:ed or ~he drug withdrdwn 1f a :Jw serum iron or 
iron-1efici~··.(f anemia deve1ops, p.•'l .. ularly if no response to 
oral i ro1 thr>• 1py occurs. 
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III. Manufdcturfng and Control: 

A. Hanufacturing and Contr:ol s. 

B. 

c. 

Bulk trientine HCl is s•~o,:iied t() Merck Sharp & Dohmt! by 
Eastman Kodak (OMF 5351 i and Aldrich Chemical Company (DMF 
1796). Satisfactory 1~tters of authorization have been 
submitted to the Agency allowing Merck tn reference tnese Drug 
Master Files for a description of the synthesis. Bulk 
chemical controls proposed for the new drug substance are 
adequate t? demonstrate Its suitability for use. 

The manufacturing and control procedures for the CUPRID 
caps~!es are adequately discussed and ~re suff1cfent to 
characterize the product and assure fts identity, strength, 
quality, and purity. 

Stab111ty 

Stability data are provided which suppGrt an 18-month 
expiration date when the c~psules are stored under 
refrigeration (~-8JC). B~ause of the 11m1ted ava11ab111ty 
and use of this product., Herek may retest product stored under 
its control after a one year period to extend the expiration 
date • 

Methods Validation 

The required analytical methods fo1· trientin,,- hydrochloride 
ar.d for CUPRID capsules is ongoing in our laboratories. In 
such a case the policy of the Centpr for Drugs and Biologics 
is to proceed with approval. 

D. La be 1 i ng 

Laoeling components, including the immediate container and 
carto11 labels for bulk capsules in bottles, and the package 
insert, are in full compliance with technical requirements for 
propr•etary name, non-prop.-1eatry name, ingredient statement, 
controi number, expiration d4t~, prescription caution, 
applicant's name and address, storage statement, net c0ntents, 
and c~ntain all specific requirements as provide1 for in 21 
CFR 2:;1 subparts A and B. The tradenarne, CUPRID, is not in 
conf11c t with a na,;i~ of any other drug. 

E. Es~abl1shme"t Inspection 

The applicant's operat~~ns at the reievant facilities have 
been found to be in compliance with CGr1P regulations as 
verified by tile Manufacturing Review Branch (HFN-322). 

I.~ 

j .... 

J 
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F. Envi~nen~al !mpa~t Analysis Report 

The upplicant prc1·tided Information in the DecemLer 30, 1983 
subiniss.ion that indicates the production and use of the 
prc1duct w111 havCi no adverse effect on the environment. The 
dis.posal of wastes generated in the manufacturing facilities 
)s controlled in accordance with appropriate local, state, and 
federal regulations. 

Further environmF .. tal considerations arc; not necessary with 
the approval of this ap~lication. 

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 tr1ent1ne hydrochloride and 
other chelating agents, and the resulting low molecular weight 
species were separated by ultrafiltration. Copper 
~oncentrations in each fraction were then determined by atomic 
aosorption spectrophotometry. The effect of trientine 
hydrochloride was time- and concentrat1on-depende~t, and 
increased markedly above lo-2M. May and W1111amsl51 in 
another report predicted from computer models that trientine 
hydrochloride begins to mobilize copper at concentrations as 
low as lo-9M in humans. 

Studies in animals have shown that tr1ent1ne hydrochloride has 
cuorfuretic activiti'~ 1n both normal and copper-loaded 
r<n:s. Planas-Bohne\ ) 1 oaded Sprague-Daw! ey rats (averdge 
starting weight 105 g) with 189 mg of cupric i•)O (cu••) over 
a 20-•~ay period. The rats were the11 tre.ite~ 1.P. for 5 days 
with a chelating agent (50 umol/kg) or s.1: 'r;i! control. Oafly 
urinary copper excretion wa! measured ;:ft2r d1St:•)n::.1nuation of 
copper 1D!d1"g w1th the fo•lo~ing results: 

'.:helator 

·rri ent i ne 
Pen ic i 11 ami nE­
Oimen: a ptopropane 

sulfonate (DMPS) 
Cont ro 1 : s a 1 i ne ) 

11 mg/kg 
7.5 r.ig/lcg 
9.4 mg/leg 

Urina!y ~u ~xcrelion 
_ (u(;_~·;u/i~4 hr)_ 

15.44 + o.s:• 
26.26 + 1.55* 
24.64 .. 0.95* 

10.02 ! 0.99 

*Significantly different from control, p less 
th.in 0.01. 

. ' 

J 
•• 
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As illustrated in the table, trientine hydrochloride h~d a 
significant effect on urinary copper excretion relative to the 
control, but was less potent than penlcillamine. 

Daily copper excretion increased as a function of increasing 
tr! dose from 25 umol/kg to 50 umol/kg for trientine 
hydrochloride and penicillamine. Doses of 100 umol/kg of each 
drug produced a greater but les~ than expected copper output 
over that seen at the 50 umol/kg dose. 

Gibb~ and Walshe(3) compared the cuprturetic effects of 
trientine hydrochloride and other tetramtnes and penkillamine 
in rats. lhe compounds were given by mouth as a standard dose 
of 100 mg. The urinary excretion of copper was determined by 
~tomic absorption spectrophotometry. Th~ Ja11y nasal urfne 
copper excretion by the rat was 65.1 + S.E. 2.93 nmol/24 hours 
(4.1 ug + 0.185). After pen1ci!lam~~~ this rose to 367,l 
nmol/24 hrs (23.3 ug) and after trfentlne d1hydrochloride to 
305.9 nmol/24 hrs (19.4 ug). 

Borthwick et a·1 (1) compared the cuprfuretfc effects of 
trientf ne hydrochloride and o~her tetr~mfnes and 
d-penfcillamine in normal and copper-loaded rats. Compared to 
a one-day cor.i. ,·ol period, Pt:n1c111amine and trient~ne 
hydrochlor• ;:.; ·'.4 ;.amol/100 gm body weight ddily for 2 days) 
induced s19: "1cant (p less than 0.01) cupr urests in both the 
normal and c~pper-loaded rats. Although the mean response to 
penicillamine was greater than with trientine hydroc~loride, 
the difference between the two agents was not statistically 
signi fie ant. Renal clearance studies in normal rats after 
intrawenous adminis:ration of pen1cillamine, trfentine 
hydr<X•lor·lde, and 2,3,2,-tetramine showed tnat trientine 
hydrx":oride was slightly more effective than :>enicfllaf'line. 
Duri"; ''lf1JSion, the :·enal clearance of copper was 96.2 ul/min 
fo 11 =·· "9 2 ,3,2-t.etri"1ne administration, 66.2 ul /min after 
trie"~' 11e dihydrocnl?ride and 41.2 ul /min after penicil lamine. 

In d . • ,1y performed by the National Center for Toxicolosical 
Rese~~· • (NCTR), male and female mice (86C3Fl) were given O, 
120, · : or 3000 ppm trientine hydrochloride in their drinking 
wate• , "l fed either AIN-76A or NIH-31 diets for 90 days. An 
ddd1:'.~dl control group was fed a copper defil:ient AIN-76A 
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Diet 

AIN-76 
AIN-76 
AIN-76 

NIH-31 
NIH-31 
NIH-31 

Diet 

AIN-76 
AIN-76 
AIN-76 

NIH-31 
NIH-31 
NIH-31 

diet. On a body weight basis trientine dosage was est1mated 
(from average weekly body weight and water co11sumption data) 
as fl' 11 ows: 

Concentrat 1011 Daily Trientine Dosage (mg/leg) 
in Water (ppm} Fema 1 es Males 

120 1 9.4 17.2 
600 9£:. I\ 91 .a 

3000 49S 447 

120 22.3 22.0 
600 109.2 109.2 

3000 558 498 

The highest dcsage level of trientine hydrochloride was 
associated with a depression of weight gain in males on the 
AIN-76A (191) or NIH-31 (91) 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 inc~denc::e 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 receiving 3000 ppm 
trientene and the AIN-76A diet. This lesion 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 3000 ppm trientine 
hydrochloride in their drinking water and fed either AIN-76A 
or N!11~"1 diets for 90 days. As in the mouse study described 
abo~e. :in 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 
consumpt1on data) as follows: 

Concentration Daily Trientine Dosage (mg/ kg) 
ln Water (ppm) Fema 1 es Males 

120 12.6 9.8 
600 58.2 49.3 

3000 312 246 

120 13.8 9.4 
600 67 .8 49.6 

3000 336 243 

.... 

. I 
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With either diet, trientine hydrochloride administration (all 
dose levels) was as~ociated with greater frequency and/or 
severity of uterine dilatation. In the high dose animals 
recefvfng the AIN-76A d1et, the incidence of uterine 
dilatation clearly exceeded that of the copper deffcient 
control group. A decreased prevalence of uterine epithelial 
necrosis in copper deficient animals suggested that trientfne 
hydrochloride treated arifmals exhibiting uterine dilatation 
were responding to estrus suppression induced by a marginal 
copper deficiency. The ""~st notable findings associated with 
the copper deficient diet were diffuse atrophy, mul,ifocal 
necrosis and chronic inflall'mation of the pancreas (the latter 
effect was primarily 1 imited to males). Also occurring in 
an fma ls fed the copper deffc i ent diet and absent in cont ro 1 
was hematopoetic cell proliferation of the spleen. 

Information relevant to a teratogenic ~otential for tr1entfne 
hydrochloride has bee~ published as a ietter to the editor of 
lancet (Keen et al, Lanc:::t No. 8281, Vol. I, 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 2.66i 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 h1gh dosage 
groups (food intake similar in all groups), pregnant rats 
appeared healthy throughout the experiment. Fetal outcome, 
however, was very differ~nt among groups. Frequencfes of both 
resorptions and fetal anomalies (primarily massive 
hemorrnaging and edema) were dose-related. Tr1entine 
hydrucnloride also had a pronounced effe<:t on tissue copper 
and zinc concentrations. Maternal plasma copper 
concentrations decreased with increasing trientine 
hydrochloride exposure. Copper concentration in fetal liver 
was s1mllarly affected. Concentration of zinc in fetal liver. 
in contrast to copper, increased with increasing trientine 
exposure. A similar eff~t on zinc was observed in maternal 
kidne1s (data relevant to the latter observation not supplied). 

Tri ent i ne I ,, 'i 
' I 

Maternal Plasma Resorp Abnormal F1?ta 1 Liver Cone. 
HCl in Oic!t Copper (mcg/dl) tions Fetuses Cu (mcg/g) Zn -

o.ooi ( 7) 127 oi oi 15.3 71.6 
0.17% ( 5 ) 91 6\ oi 9.4 118. 2 
0.83% 

rn i 45 9% 23% 5. 1 168.5 
1. 66% 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 teratogenfcity may be due to effects on 
copper and zinc metabolism. The investigators noted that 
alt.hough it is unlikely that copper deficiency will be induced 
ir. Wilson's disease r~tients on trient1ne, due to their high 
r.opper 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 reco11111ended that plasma copper 
concentrat lons of pregnant women receiving trientine be 
monitored along wtth 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-penicillamfne (another copper chelator) and with a 
copper deficient (less than 0.5 ppm) diet. The Federation 
Proceedings abstract (noted above) described the copper 
deficie~t diet as being "mildly teratogenic.• whereas a dfet 
containing trientine at 1.61 produced a •high frequency of 
malformations• and a diet containing pen1c111amine at 0.83S 
was "highly teratogenic.• The abstract goes on to say that 
tissue copper levels in penicfllamfne and trientine 
hydrochloride treated animals were lower than in controls 
(dose-dependent) and similar fn copper deficient diet and 
0.831 penicillamfne and trientine groups. It was suggested 
that differences in teratogenic express'. Jn might be due to 
the rate at which maternal plasma copper level is affected. 
Rapidity of plasma copper decline during pregnancy was 
greatest for pen1cillam1ne 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 jeficfent diet had little effect. Ho data was provided 
on t~e copper and zinc plasma or tissue analyses carried out 
in tne copper deficient diet group or the penicillamine group. 

v. Medical: 

A. Trient1~e hydrochloride is the established name (also BAN) for 
triet~ylene tetramine dihydrochloride (2,2'-ethylene 
dii1111ncit>is (etl1ylamine) dfhydrochloride]. It has also been 
referred to as Trien. 
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W11sor.'s disease, found worldwide, is d rare dfsease caused by 
an ;nherited autosomal recessive abnormality in the hepatic 
excretion of copper that results in toxic accumulation 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 possibly 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 
penic il 1 amine cannot be to 1 erated because of side effects, 
trientine di hydrochloride 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 pen1c11lam1ne 
results in return of symptoms and death within a few years. 
Treatment with trientine hydrochloride prevents 1nost of this 
morbidity and death. 

B. Clinical 

Walshe(?} 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~) suggestion of toxicity. 

In 1973 Walshe(B} 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 
Exe ret ion Exe retion 

No. of Single Uose Rate Rate 
Patients Treatment (ug cu++;6 hr) (ug cu++;6 hr} 

6 1.2 g Trientine 19 234 

4 500 mg 17 320 
Penici 1 lamine 

i ·- .! 
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In patients not previously treated with chelating agents, a 
similar compmson was made: 

Basa 1 Test-dose 
Excretion Exe ret ion 

No. of Rate Rate 
Patients Treatment (ug cu++;6 hr) (ug cu••;6 hr) 

8 1.2 g Tr1entine 71 1326 

7 500 mg 68 1074 
penic 111 amine 

These results provide basis for expecting that CUPRID w111 be 
effective fn the treatment of patients with Wilson's disease. 

This NOA includes a summary of the results from 41 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 mc'st 
patients varied between 900 mg and 1800 mg per oay. The mean 
duration of trientine hydrochloride 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 fol low-up, 1 showed deterioration in clinical 
condition, and 1 patient developed lupus erythematosfs. No 
other adverse reactions, except iron deficiency, were noted by 
any o~ tnese 41 patients. The two retrospective clinical 
studies are summarized a~ follows: 

l. •aishe's Study 

.~. J.M. Walshe studied a total of 31 patients (14 male 
t"j 17 female) with trientfne dihydrochloride a~d 
. :ntfnued to fol low 5everal of them for over 10 years. 
··f! total ffnal df.ily dosage of trientine dihydrochloride 
·1-~ed from 450 mg to 2400 mg but 27 of the patients 
·~.eived between 900 and 1800 mg as a final dose. 
·.~~ty-six patients show~d mild to marked global 
-.~ovement, two demonstrated no change, one became 

• ·se, and two were lost to fo11ow-up. Only one of the 
. · ~dtients reported an adverse reaction. This patient 
:e.eloped lupus erythematosis syndrome which was 
~: 0 sidered possibly related to trientine hydrochloride 
.i ;""?1ni stration. 

.. ' 
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2. Scheinberg's Stud~ 

Or. I. H. Schefnb!rg has provfdtd data on two groups of 
patients. One group of 13 pat tents (including 3 patients 
whose data became available after the submission of the 
original NOA), all with a confirmed diagnosis of Wilsoh's 
disease, became intolerant to C.-penic111amfne and were 
then treated with tr1entine hyijrochloridea. During the 
dose titration period, the dosage schedule varied between 
sou and 2000 mg daily for a period of 2 to 156 months 
wfth final doses usually being lODO 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-penic 11 lami ne into 1 erance, and 
at their last evaluation (a cut-off date of 2/26/85 was 
used). The other group consists of 12 patients with 
~ilson's disease who were both tolerant of and controlled 
on treatment with d-penicillamine, but for various 
reasons decided to st~p d-per.1c11lamine therapy and 
received no further speci fie copper chelation therapy. 
These patients all returned to Or. Scheinberg's care upon 
relapse of symptoms. Data were provided for these 
patients (No Rx group) at th~ time of diagnosis of the 
disease, at the time of their· maximal improvement while 
on d-pe11icillamine treatm€nt, and during their Nno 
treatment• period. 

The two groups of patients are different in the 
selection, i.e., one group \trientir.e hydrochloride} was 
investigator selected t.nd the other g.·oup (No Rx) was 
sei f selected.. Also, the trientlne hydrochloride grou"' 
is comr1rised of pat·!ents unable to tolerate 
d·'Jenicilli.'lmine, whereas the No Rx group is comprised of 
,Htien~. who were tolerant of and controlled on 
1-pent·.illamine but who decided to stop therapy and 
continue on no tr·eatment. Table 1 gives a brief summary 
of " "typical" r·atient from each group. A summary of the 
pat1ent characto?ristics for each grotJp is given fn 
~dole ?. The mean age of the patients at the onset of 
s1~ptoms of the disease was significantly (p less 

An additiondl p1tient who received trientine hydrochloride (NMS4) 
was exclud~d from this e.nalysis bt.'Cause he had not received 
d-penicil'larnine and therefore should not be included among the 
patients with previous d-penicfllaminc intolerance. 

.. 
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TABLE 2: Patient Characterf stfcs 

PARAMETER 
TRIEN GROUP NO RX GROUP 

(n•l3) 

Sex: Female 8 
Male 5 

Age at onset of symptoms: Mean 21.38 
(years) Std. Dev. 11.88 

Median 18.00 

Duration between onset and 
d-penfcfllamine treatlrient: Hean 0.77 

(years) Std. Dev. 1.01 
Medf an o.oo 

Ouratfon 1f 
d-penfcillamfne therapy: Mean 3.96 

(years) Std. Dev. 4.50 
Median l.tJO 

Duration of Disease: Mean 8.81 
(years) Std. Dev. 5.91 

Median 8.0\. 

Duration between Mean 4.08 
cessation uf Std. Dev. 3.86 
penicf llamfne and last Median 2.00 
observation: 

{years) 

•• A sfgnfffcant difference between the treatment grour:is was 
observed, p<.01. 

(n•12) 

7 
5 

12.00** 
8.33 

10.00 

2.58 
4.38 
0.00 

10 .17** 
s.01 

10.5 

15.42** 
7.29 

16.00 

2.67 
2.60 
1.50 
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PATIENT 
NUMBER 

MSl 
MS2 
MSJ 
MSS 
MS6 
"'57 
1458 

MS9 
MSlO 

KS 
88 
K6 

Ml6 

than o. 05) greater in the trf ent i ne h,ydroc hl oride group 
(21.4 years) than fn the No Rx group (12.0 years). Also, 
the trientf ne hydroc:hloride group had received 
d-penicillamine treatment for sfgnfffcantly less time 
than the No Rx group, 4.0 years compared .-fth 10.2 years, 
respectively. The duration of disease can be thought of 
as the tfme between the onset of symptoms and the cut-off 
date for the data (including time unt11 death). The · 
patients in the tr1ent1ne hydrochlorfde group have had 
W11son's disease for significantly fewer years (8.8 
years) than the No Rx group (15.4 years). 

The types of reactions to d·penicfllamine fn the 
trfentfne hydrochloride group which determfned the 
fntolerance to the drug are displayed fn Table 3. Al 1 
trientfne hydrochloride patients except one (IMS6 f s 
recefvfng 0.75 gm/day) are recefvfng 1 gram of trientfne 
hydrochloride per day as the long term maintenance dose. 

!!!_L.£...1: Listin9 of d-Pen1cf11attfn• Reactions 
oy Pat1ent (tr1tn Group Only} 

NUMBER OF 
YEARS ON 

d-PENICILL.AM!NE 

9 
1 
l 
l 
7 
l 

15 

7 
6 
.s 
l 
l 
l 

TYPE OF 
ADVERSE REACTION 

Pemphigus 
Ntphrotfc 
Nephrot1c 
ThrOlllbocytoptn1a 
Nephrotfc 
Htpllrotfc 
Elastosfs Ptrforans 

Strpfgfnosa 
Ntpllrotfc 
Lupus 
Thrccnbocytopenfa 
Neutroptnf a 
Ntphrotfc 
Thrombocytopenfa 

DAILY DOSAGE OF 
d-PENIC rLLAMINE 

l gm 
1 gm 

1.25 gm 
1 gm 
l gm 
1 gm 
l gm 

l 9111 
l gm 
l 9111 
l gm 
l gm 
1 gm 

; .. ' 
t 
: ' 
! 
I 
i: 
' '' 'i 
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Despite the differences ln the two groups of patients 
with Wilson's disease, it was felt that the two groups in 
this natural experiment could reasonably be compared 
stat t stica lly using the No Rx group as a reference point 
and comparing the post-penicillamine results. A formally 
randomized tria I deslgn of dr1ig withdrawal would have· 
been impossible for ethical reasons, and it is known that 
treated patients generally do well for many years making 
the duration of disease since diagnosis, and age at onset 
not so critical. The two groups were evaluated for 
between and within groups differences. In the trientine 
hydrochloride group the data available at the time of 
onset of d-penic 11 lamtne intolerance were used as the 
baseline value and the data from the last evaluation on 
trientine hydrochlor1de therapy were used as the 
treatment value. Similarly in the No Rx group, the data 
available at time of maximal improvemer!t on 
d-penicillamine therapy were used as the baseline value 
and the data from the non-compl 1ance o•· no treatment 
period were used as the treatment valu~. In order to 
evaluate tr1entine hydrochloride as an alternative 
chelating agent for patients with Wilson's disease 
intolerant of d-penicillam1ne treatment compared with no 
treatment, the following parameters were evaluated: free 
serum copper, total serum copper, SGOT, SGPT, serum 
bil1rubin, serum albumin, ceruloplasmin, Kayser-Fleischer 
rings, neurological status, psychiatric status, and 
survival status. 

L4oora tory Parameters 

• 1 Jctuations in the sample size among the various 
~4rameters and time points are a result of missing data. 
··e mean values for each continuous laboratory parameter 
·~ :>ase11ne, treatment, and change from baseline are 
;··en in Table 4. The mean values quoted in the text 
·•'er to the mean values calculated using all available 
=•~• at baseline, treatment, or change from base! ~ne. 

a. Free Serum Copper 

The mean free serum copper levels at baseline were 
similar for the two groups, l 1,5 mcg/dl for the 
trientine hydrochloride group and 10.0 mcg/dl for 
the No Rx group. The patients in the trient1ne 
hydrochlorfde !Jroup showed a slight mean increase 
from baseline {l.4 mc:g/dl), whereas the patients in 
the No Rx group had a large mean fncrease (43.0 
mcg/dl) from baseline. The changes from baseline 
within bo~h groups were not signfficant, p greater 
than .25 fo1· the tr1entine hydrochloride group and 
p equal to .OS-~ for the No Rx group. The difference 
between the treatment gro~os was significant, 
however, at p less than .OJ. Free serum copper 
values for individual p~ti~nts ~;·e given in Figure 1. 
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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 
hydrochloride group. Within the No Rx group, a 
large mean increase (57.7 mcg/dl) from baseline was 
observed. This dlfference between the groups was 
significant at p less than .01. 

c • SGOT, SGPT 

A signifi~ant mean decrease from baseline in SGOT 
was observed within the trientine hydrochloride 
group (-12.2 u/ml ). In contrast, there was a 
significant mean increase from baseline (82.0 u/ml) 
within the No Rx group. The difference between the 
two groups was also significant (p less than .01). 
Individual patient data is illustrated 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 trfentfne 
hydrochloride group and 137.7 u/ml in the No Rx 
group. 

• I 



FIGURE 2 
SGOT LEVELS IN INDIVIDUAL PATIENTS 
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d • Se rum 8111 rub 1 n 

No mean change from baseline was observed in the 
tr1ent1ne hydrochloride group with regard to serum 
b11 irubin. 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 trient1ne 
hyorochloride group was significantly lower (3.92 
gm/dl) at baseline than the No Rx group (4.47 
gm/dl ), Within the trientine hydrochloride group a 
significant increase from baseline (0.29 gm/dl) was 
observed compared with a significant decrease from 
baseline (-1.87 gm/dl) 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/dl) than the 
No Rx group (4.97 mg/dl) although ne1ther change was 
significant within the group. 

I ___ ,. .... 
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TABLE 4: !'.!.!." Laboratory '4e1surt111tnt Yalu•s 

TRIEN GROUP • NO llX GROUP 
TIME St AN OARD SfANbARD BET\IEEH G~OUP 
PERICO PARAMlTER N MEAN DEVIATION N fl!EAN DEVIATION TEST RESULT - - -
?re1 Free Serum Coooer (mc;/dl) lO u.so 8. 32 s l0.00 6.44 NS(p>.ZSl 

Tota 1 Copper (ncg/dl) 10 23.50 10.98 5 30.20 25.23 HS(p>.ZS) 
SGOT (u/1111) lO 39.80 18.95 7 49.57 48.49 HS(p>.ZS) 
SGPT ( u/ml) lO 37.10 Z0.19 5 31.40 16. JO NS(p>.ZS: 
Stl'Ull 811 irubfn (1119/dl) 9 0.76 0.32 6 0.53 0.23 HS(p•.lZ4) 
Seruia A 1 bumi II ( 'l-1/ dl) lO 3.73 0.61 6 4.47 0.49 *(p•.Ol2) 
Cerulopl15111i11 (~/dl) 10 5.81 5.58 ' 5.72 8.21 HS(p•.244) 

Postb Free Serum Copper (mcg/dl) 10 12.60 5.64 ' 45.83 18.24 ••( p< .001) 
Total Copper (mcg/dl) 10 23.30 ll.06 7 M.29 59.81 .. (p<.001) 
SGOT ( u/ml) 12 26. so 11.49 ll 128.64 86.63 **(p<.OCl) 
SGPT ( u/ml) 10 30.80 24.33 9 106.33 102.24 *(p•.023) 
Ser"Ull Bfl frubfn (~1/dl) 10 0.72 0.43 11 12.42 11.63 ••(p<.001) 
Stl'Ulll AlbU11in (gm/,1) 11 4.27 0.19 ll 2.38 0.48 -Cp<.001) 
Cerutoptasmin (:119/dl) 12 6.13 5.35 6 ll.23 l0.55 .. NS(p>.25) 

Change Free Sel"Ulll Copper (mcg/dl) 7 l.4 B.l J 43.0 19. l -(p•.008' 
from 

~ 
Total Copper (111cg/dl) 7 7.2 3 42.8 .... (p•.008) 

Baseline"' SGOT (u/ml) 9 
3.~ .. 12. 14.4 7 

57.~ 
82. 65.3 ••(p<.001) 

4Pre: l) 
2) 

~ 

SGPT (u/ml) a •7.0 15.6 4 132.~ 134.1 HS(p•.106) 
Sel'Ull'I Bflfrubfn (1119/dl) 8 o.o~ 0.4 6 9. ~ 6.3 **(p•.002) 
St!"\1111 Albwnin (gm/dl) 8 0.3 0.4 G • t,g 0.5 **(p<.001) 
Cenitopl1smin (mg/di) 9 1.1 2.0 3 5.0 10.l HS(p>.25) 

This period for the TRIEN group refe~ to the onset of d-pentcf11llllfne fntoleranr.e. 
This period ror the No RX group ref1trs to the 1111xi111l tmprovt111ent observed on 
d·ptnic111 amint. 

"Post: l) This period for tl"t TRIEN group refers to the last exufnation on TRIEN (prior -:o 
cutoff date of :z12618S). 

NS .. 
•• 

2) Tll1.s period for tlle No Rx group reftrs to status in non-compliance or during no 
treatmeflt. 

c ?attents had to havt ~ot.ll a pre and post 111tasur111111nt in order to be evalu1ted in the change 
frcm baseline analysis. 

No significant difference was observed ~ith probability p_?..05. 
A significant difference w1s observed with prob1bilfty p<.05 • 
A significant difference was observed with probability p<.01 • 
A signi1'ic1nt change from baseline w1s observed within the tndicat1d troup, p<.OS, p<.O:. 
res pee ti ve 1 y. 

. .. 
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Clinical Parameters 

a. C11n1c:al Outcome 

The clinical outcome (Table 5) of the patients 1n 
the two groups was markedly different. Of the 
twelve trientine hydrochloride patients, all are 
still surviving and in the No Rx group nine of the 
twelve p~tients died of hepatic disease; this 
difference was significant at p less than .01. The 
estimated survival functions for each group are 
illustrated in Figure 3. The number of years 
patients received trientine hydrochloride (mean 
equal to 4.08 years; range of 1 to 13 years) was not 
significantly different (p equal to • 116) from the 
number of years patients received no therapy (mJan ~ 
2.67 years; range of 1/4 to 9 years). 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 eight patients, 
improved in four patients and rematned unchanged in 
one patient (see Table 6) • 

: 
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TABLE 5: Clinical Outcome 

PATIENT NUMBER OF YEARS 
GROUP NUMBER AFTER d·PEM1CILLAMIH£~ 

TRIEN MSl 

NO RX 

MS2 
MS3 
MSS 
MS6 
MS7 
MS8 
MS9 

MSlO 
KS 
88 
K6 

1416 

A2 
84 
Ml 

RlO 
R9 
B7 

Ml7 
L9 
S4 
P7 

518 

WGR 

5 
13 
2 
6 

11 
4 
2 
3 
2 
l 
l 
l 
2 

l 
3 
6 

.75 
l 
3 
4 
2 
l 

l 

9 

.25 

CLINICAL OUTSOM£ OR STATUS --
Reaction disappeared; surv\ving 
Reaction disappeartde survivirg 
Reaction disappeared ; su1·vivi1"C: 
Reaction improved; surviving 
Reaction disappeared; surviving 
Reaction disappeared; surviving 
Reaction unchanged; surviving 
Reaction imc>roved; surviving 
Reaction disappeared; surviv~ng 
Reaction imc>roved; surviving 
Reaction imc>roved; surviving 
Reaction disappeared; surviving 
Reaction disappeared; surviving 

Hepatic decomposition; death ., 
Hep~tic decomposition; death 
Fulminant hepatitis; death 
Fulminant hepatitis; death 
Fulminant-hepatitis; death 
Fulminant hepatitis; death 
Fulm1nant hepatitis; death 
Fulminant hepatitis; death 
Neurological status •3; surviving 
Hepatic decomposition; improved cRx; 

surviving 
Hepatic dec~osition; transplant; 

surviving 
Fulminant hepatitis; death 

a l) In the Trien group this refers to the duration on Trien. 
2) In the No Rx group this 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 treatm~nt difference was observed in the status of survival, p<.001. 
Seventy-five percent of the patients in the No Rx group died compared with C~ in 
the Trien group. 

. I 
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FIGURE 3: ESflMATED SURVIVAL FUNCTIONS (S(t)) 
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TABLE 6 

O-Pen1ci11a~~ne Reaction and O~tcome (Tritn Group Only) 

:>AT I ENT TYPE OF d-PENICILLAMINE d·PENlCtl.1.AMINE '!'EARS TREATEO 
Nl."'4BER REACTION REACTION OUTCOME WITH TRIEN - -

lllSl Pemph1gus Ofsapp•artd s 
MS?. Ntphrotic 01sapp11red ll 
MS3 Nepnrotfc Disappeared 2 
MSS Thrombocytopenf1 Improved 6 
MS6 Nephrotic Ofs~Dptartd ll 
MS7 Ntpn rot f c 01sappeartci 4 
MS8 Elastosf s Perforans 

Stl"J) f g 1 nosa 
Unch1ngtd 2 

MS9 Nephrotfc I11111roved 3 
MSlO Lupus Ois1ppeared 2 
~ Thrombocytoptn1a I11111rovtd 1 
aa Neutroptn1a Imiirov ed l 
K6 Nephrotfc 01sappeared l 

Ml6 Thrombocytopenia 01SIPPtlred 2 

NOTE: All patients are still alive. 

b. Neurological Status 

Of the 12 trfent1ne hydrochloride patients whose 
neurological status (Table 7) was recorded ~t both 
baseline and treatment, 9 of the patients remained 
unchanged from baseline (8 of the 9 patients were 
asymptomatic at both time points) and Z of the 12 
patients had an improvement from basel fne. In the 
No Rx group (12 patients). 6 patients remained 
unchanged in their neurological status (S of the 6 
patients were asymptomatic at both time points) and 
the other 6 patients had a worsening from baseline. 
The two groups were sfgniffcantly different (p less 
than .OS), in favor of trfenttne hydrochloride. 

I ------·-
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TABLE 7: Nturclo9fc1l Sl!ptOllS 

Distribution of Patients Among Ch1n9f from B1selint C1te9orfts 

I. TRIEH GROUP 

Category• at Onset C1t1sories of Change fl'Oll 8ast11nt 
of d•penicillamfnt l;ors1111n9 No Ch•nse Ij'rovement N1111ber of 

Into1erance •z •1 O - -Z Patients - - - - -
0 0 0 8 0 0 8 
l 0 l 0 0 0 l 
2 0 0 l 1 0 2 
3 0 0 0 0 1 l 
4 0 0 0 0 0 0 

- - - - - - -
Total 0 l 9 1 l , , 

' -

II. NO RX GROUP 

Cate~orya at Ti111t of C1te9or1es of C~nse from B1selfne 
M1x;11111 Irnprovt111tnt ljjorsen1n9 Ro th1n91 tyerovtment N1111btr of 
on d·penfcfllainfne •z •1 0 - -z P1tfr,nts - - - - - -

0 0 6 5 0 0 11 
1 0 0 0 0 0 0 
z 0 0 0 0 0 0 
3 0 0 1 0 0 l 
4 0 0 0 0 0 0 

- - - - - - -
Total 0 6 6 0 0 12 

a Categories ranged f!"Olll O to • with 0 • asymptCNtfc and 4 • ~titnt can b1rely tllk, "'' 
uses a: cards to ccm11.1nfcate, consfder1bl1 drooling, ext1'911 difficulty sw1l1owin9, can 
not walk. 

Ho significant tr11t1ntnt difference was observed fn the distribution of p1tients among the 
b1seline categories, p•.158. 

A significant treatment difference was observed in the dfstrfbutfon of patients 1mong the 
change from baseline c1t1gories, p•.015. J 

•• 
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c. Psychiatric Status 

With regard to the psychiatric status (Table 8) of 
the patients, all of the patients fn the trfentine 
lwtirochlor1de group either remained unchanged from 
ba~eline (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 eact. patient Yoluntarily stopped taking 
d-penicillamine knowing that the treatment was 
required in controlling their fat!l disease. Ten of 
the 12 patients remained unchanged (asymptomatic) 
after no treatment and 2 of tne patients experienced 
a worsen·lng. No significant difference between the 
treatment groups was observed with respect to the 
distribution of patients among the Cdtegories of 
change from baseline, but a treatment difference was 
observed at baseline (p less than .OS) • 

1' .. _ 

, , 
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TABLE 8: Psychi•![~C S,)!l!tDlllS 

01str1but1on of Patients Among Ch1n9e from Bistline ~1t!9or1es 

I. .!!.I EN GROUP 

Category• at Onset C1te9or1es of Ch1nge from B1se11ne 
of d-pen1cilllftline llorsen1ng No Cfi1n9e rrrovement N1111ber of 

Intolerance '+?' +1 0 - -2 P11t•cnts - - - - -
0 0 0 8 0 0 8 
l 0 0 z 1 0 3 z 0 0 0 0 0 0 
3 0 0 1 0 0 l 
4 0 0 0 0 0 0 

- - - - - -
Totll 0 0 11 1 0 12 

rt. NO RX GROUP 

C1t19ory1 1t Time of Ca te!lori es of Ch1n9e from Bistline 
M1xi1111l Improvt111ent llorsenin!I No Change tqprovement N1111ber of 
on d·pen1ci11amine +2 +! d • -2 Patients - - - -

0 z 0 10 0 0 12 
l 0 0 0 0 0 0 
z 0 0 0 ~ 0 0 
3 0 0 0 0 0 0 
4 0 0 0 0 0 a 
- - - - - -

Totll 2 0 10 0 0 12 

a Categories ranged fl'Oln 0 to 4 with 0 • asymptOlllltic 1nd 4 • p1tient 1s "off the wall", 
has sexual inappropri1ttness, and psychotic brtaks. 

A significant treatment difference was observed in the distribution of patients 11110ng the 
baseline categories, p•.047. 

No significant treatment difference w1s observed in the distribution of patients among the j 
change from b1seline categories, p•.130. J 

.~ 
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j 
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d. ~ser-Fleischer Ring 

The Kayser-Fleischer ring is a golden-brown or 
gray-green pigment ring that appears at the corneal 
limbus due to copper deposition in Descemet's 
membrane. In general, the Kayser-Fleischer rings 
{Table 9) were significantly more prominent i11 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 w11ereas the 
No Rx group worsened. This difference was 
significant (p less than .05). 

· 1 
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01stribution 

I. TRIEN GROUP 

Categorya at Onset 
of d-pen1ci11amine 

Intolerant• 

0 
l 
2 
3 
4 

Total 

II. NO RX GROUP 

Category1 at Time of 
Max1.ma1 Improvement 
on d-penicill•mint 

0 
l 
2 
3 
4 

Total 

______ ,,__.._ ______ _.J 

TABLE 9: 
of Patients 

~ser-F1eischer Rin9s 
ng cfiange from Bafeline Categories 

Cate orits of Chant from Bast11nt 

•4 
orsen1n9 
•3 •2 •1 - - - -

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

- - -
0 0 0 0 

Categories 
Worsening 

., •3 •z •t - - - -
l l 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

- - -
l l 0 0 

0 
angt 

-i 
~rovemen 

-2 -3 -4 - - - - -
2 0 0 0 0 
0 0 0 0 0 
0 2 0 0 0 
0 0 0 0 0 
2 0 l 0 l 

- - - - -
4 2 l 0 l 

of Change from Baseline 
No change f mprovtment 

0 -1 -2 -3 -4 - - - - -
3 
0 
0 
0 
l 

-
4 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

- - -
0 0 0 0 

Number of 
Patients 

2 
0 
2 
0 
4 

8 

.. 
Number of 
Patients 

5 
0 
a 
a 
l 

6 

a Categories ranged from 0 to 4 in increasing severity. 

A significant treatment d' ·"er"ence was observed in the distribution of patients among the 
ba!eline categories, p•.008. 

A significant treatment difference was observed in the distribution of patients among the 
categories of change from baseline, p•.023. 

J 
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0. Conclusions 

1. Trientine hydrochloride is an effective chelating agent 
for copper as demonstrated by both in vitro and animal 
studies. 

2. Trfentfne hydrochloride is an effective agent in 
pediatric and adult patients with Wilson's disease. 
preventing the rapidly progressive course of that diseas~ 
when fnfocated. 

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. 

J 
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CAPSULES 

MsojCUPRIO® 
(TRIENTINE HYDROCHLORIDE, MSDl 

CUP!!IO-
(Trient1ne Hydrochloride. MSDl 

OESCM'llON 
Trientine hvdrochlonde is N./V'-bia 12-amini>­

ethyll-1.2-eth1nedi1m1ne dihydrochloride. It 11 a 
white to pele yellow .:ryltalline hygroscopic powder. 
It is fl'MIV soluble in w•t•r. soluble •n methanol, 
tliglltly soluble in ethanol, and insoluble in ;hloro­
form and e111er. 

The empirical formula is CeH11N4 • 2HC' witti a 
molecular weight of 219.2. The struc:tur11 ft' rmule is: 

NH2ICH21JNHiCH2JzNH(CH2)2NH2 • lHCl 

THentlne hydrochloridll 11 a chel•ting compounct 
for remov•I of exce" copper fl'om the body. CUl'ftlO• 
(Trientine Hydrochloride. MSOI ia 1v11IH>le., 250 mv 
caPIUIH for oral admini11r1tion. C.PtUIH CUPRIC 
contain aturic acid H an inactive ingredient. 

a INICAL l'tWIMACOl.OGY 
/nrroducrion 

Wileon'I d;a.H (htpatolenticuler degenerationl is 
en eutosomel inhen.d merabOlic def9Ct reeultlnv in 
an inability to maintain • near-z.ro b ... ,_ of copper. 
Exe- copper accumuletes POP•btv beeaUM tlle 
liver lecb Ille rnecn.niwn to excr.ie tow copper into 
the bile. HepetOCVf" store excea copper but wtlen 
their capecitv ia exceeded copper •• rsluNd into the 
blOOd and 11 taken up into extr•hepatic 1rtes. This 
condition is ttHted with a low copper diet and the UM 
of cheleting aQents that bind copper to f11eilitete illl 
excretion from the body. 
Clin1cal Summary 

Forty-one petient• 118 male end 23 female I berwffn 
rne agH of e 1nct S. with 1 diagnosia of Wilson's 
dlSHM and wllo w.,• 1nto1.,1nt of d-j)efricillemine 
were treated in two separe19 lt\ldlft with trientlne 
hyctrochloride. The ctouge veried from 'SCI to 2400 
mg per day. The aver1ge doH~ rllQur..O to tchi..,. 
an optimal clinical ruponM Yllried berueen 1000 mg 
anct 2000 mg per day. The .,, .. " durll(lon of trientine 
hyctrocnloride tnerapy wH 48. 7 months tr•nge 2 - 18' 
monthsl. Thirty-four of tne 41 patients improved. ' 
had no change •n ehn1ca1 91ob1I respense. 2 were lost 
to follow-op tnd one showed deterioration in clinical 
conctition. One of the patients who unproved wtlile on 
therapy with 1rient1ne hydrochloride •xperienced I 
recur•ence of the symptoms of sv11.,nic lupus. ery· 
tllem.1101ua which had appeared onginally during 
therapy w1 .h pen1c1llam1ne. Therapy with triant1ne 

•Aea1nttto tridet'"ltt: of .WEPICX • CO, IJritC 
COllvfUGNT C MERQC • CO lfllC . 1911 
""' f•Qlftll ..... o'l'Wld 

CUPfllO-
(Trientine Hyclrocllloride. MSOl 

hydrochloride waa dilca'ltinued. No other adverse 
reactions. exc•Pt iron dellc:i9~ were noted among 
any of th- '1 patients. 

One 1nvestil)ator treated 13 patients with trientine 
hvdrochloricte following their development of intol­
er.,_ to d-penicillamine. Retnlel)IC!ively. ht com­
pared 111- oatien19 to. an additional group ot 12 
P•t1ent11 with Wilson 'a di .. H who -•• both tolerant 
of •net controlled with d-tlenicillamine ttlerapv. but 
wllO !tiled to continue •riv copper d'lel1tion in.r~ 
The mun 19• at onNI of di- of the latter group 
Wit 12 v-•rw 11 compat9d to 21 .,...,. for the former 
group. The trientine hydrochloride 9fOUP received d­
pe11icillemine far 1n -• of' .,.,,. M compared 
to an .-1ge of 10 .,..... tor the non-treetect group. 

Vvious l~etory .,.,.,,,_. th~ changee in 
f- of tile P9tient111te...O with Uieniine hydfochlo­
ricte. ~ and tOtal MNm coppet, SGOT. and Mrum 
bilirubin all showed mun inc:rN- owr baseline 1n 
the urmwted group whic:tl _.. siOftificantly larger 
than Wttft me petienta lnl8teCI with triealine hydro­
chloride. In !tie 13 pat;eni. traeted with trient1ne 
hydrochloricte, previous symptom1 and ligna ralating 
to ct-penicillarniM intolerance diHP?WAld in 8 
patienll. · improved in ' patienta. and remeined 
unch•nged in one pati __ The ""'Jro1D9ical statut 1n 
the trientin• hydrodllonw group wH unch11n9ect or 
impl'0\19d over baHline. wllereH in rlle untre•ted 
group. e patients remained unchln9ed and 6 wora­
ened- KayHr·fleixh., rings. improved sign1ficant1v 
dunng tnent1ne llydrocnleno. trHtment. 

The clinical CNCc:ame of the two groupe alto ditferec 
mark~ Of the 13 pattentl on therapy w11h 111en1111e 
hydrochloride lraeen cturatioo of ther•PY 4.1 ·f;:~rs: 
range 1 to 13 Y9•ral. •II were alive •t the data cutoff 
daai, and in the non-rraatad group lme•n .,..,, with 
no therapy 2.7 yura; •Mil• 3 monthlto 9yHrsl. 9 of 
the 12 died of hePatic di ...... 

Chetatmg Properr1•s 
Preclm1cal Stud•H 

Studie1 in enimals h8111 shown thet trientine hvdro­
chloridl llH cupriurat1c activities 1n both normal and 
copper-loaded rats. In genaral. the effects of trie• tine 
hydrochlonde on urinary copoer eicc1'1>t1on .,re 11m1l1r 
to those of 11Qu1molar dOSllS of pen1cillam1ne. 
although 1n one study there w•re s1gn1ficanrlv 
smaller. 
Human Studies 

Renal clearence studies were carrie<4 out with pen1-
cillamine anct trientina hydrochloru1e on separate 
occ111on1 in Mlectmd oatients trHte<I w11h penic1lla­
m1ne for at lust one ..,..,, Six-hour excretion rat" of 
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CUPRIO• 
iTrientone Hydrocn1oriGe. 114501 

copper -•• deterrnined off trHtment and after a 
single doM of 500 mg ol penicillamone or 1 .2 g of 
trientine llydrochloride. The mHn uronuy excretion 
rete1 of copper-·• aa follo-: 

S1neM 

.... "' 0... ~ Trucment 

e T~11ne. 1 2 t 
' l••nclllem1"9. 

500"" 

-b:crMt0n -Itel C4. • • -lhrl ,. 
17 

, ... _ 
E.1crMIOI' 

~-1,.g CY· • 19\rl 

In patienta not previoualv treal8d with chelaling 
agenta. a limilar compariaon wH made: 

I l"*'hf'le. ' 2 t 
7 ,.,,Cllam ...... 

500"" 

-b--" ... 111:1 cu· . .,1 ,, 
• T:l2t 

107• 

ni.. reaults demona'lr•te that CUPRID la llffec:tiw 
•• a cupriuretic agent in petlenu with Wlllon'a di• 
e- although on a molar bnia it appears to be ,_ 
potent or I- effectiw than penicillemine. Evi~ 
from a radio-labelled copper ltUdy indicatft that the 
different cupriurettc 9ff9c1 between th- two druga 
could be due to a diffwrence in Mlectivily of the druga 
for different copper pool• within the body. 

Pllarm«oltinetica 
Dat• on the ph•rmacokinetica of mentine hydro­

chloride •re not •v•ii•ble. Doeage 1d1u1tment recom­
mendation• are beMd UDOn clinocat ute of the drug 
tsee DOSAGE AND AOMINISTRATlONI. 

INDICATIONS AND 1•1.aa 
CUPRID is indicated in the tr"'""8nl of patients 

With Wilson's diMaM who are ontoo.<ent of penicille· 
mone. Clinical ••perience with C\Jl'lll() ·• limil8d 1nd 
alternate do1ing regimen• h..,. ,,.,. - -IH:llarec­
terozed: all endpoints in dete•"'·"""'t "' individual 
patient's doM ~- not been -· M"--.d. CUPlllO 
and penicillamine cannot be co,,-• nten:tlange­
able CUPRID should be UMd - Dl'nnued treat· 
ment with penocollamine '' "" .,...,,., pouibN 
because of •ntolerable or !ole ....,...ring side 
effects. 

Unlike penocollamine. CUPRIO ·• • • ""ommended 
'" cystinur1a or rheumatoid arthr•t, · · • eos•nce of a 
sulfhydryl moiety renders it •"<•~• JI bonding 
cvstone and. therefore. it is of no u" · . tl•nuroa. in 15 
patoenll woth rheum•toid •nr1r 1 1 -PAID W81 

reponed not to be effective in 1mo•o. -~ 1ny clinical 
or biochemical parameter after 12 .,_ ... ' ;t rre1tment. 

:uPRIO is not ondocated for treat'"•"' '' ooliary cor­
rhos1s. 

CONTRAINDICATIONS 
Hypersen11tiv1ty ·o this prOduc:t. 

CUPR108 
iTrientine Hydrochlonde. 114SDI 

WU .. IGI 
Patient experience with tn•ntone hydrochloride i1 

limitN I- CLINICAL PHARMACOLOGY). P1tients 
receiving CUPRID should ,.main under regular medi­
cal supervision througholll tl'oe penOd of drug 1dm1n­
iatraflon. P1tien11 lnpeciallv -m•nl should be 
cloaely monitored fbr evidence of iron deficiency an• 
ml•. 

Geroenl 
There ire no reports of hyperunaitivity in P1tienta 

who h.,,. been administered trientine hvdrochJol'ide 
for Wil-.'a dilN•. How-. th.,• 11..,. been 
repom of Hthm•. bronchitis and derm1titi1 occur­
ring mfter prOlonged enviromental expoeure .in worll­
ers wno uM tri•t.tlne hydrochloride .. a hardener of 
e;ioxy reein1. Patients should be otlMl'Yed cloMiy for 
signe of poeaible hypersenlitivit\l 

lnformMion for l'ltti9nts 
Patients should be directed to take CUPRIC on en 

em pry MOmecn. et I-one hour before meals or tw0 
hours •fter me•ls end at IHlt one llc!ur ap•rt from anv 
other drug, food. or millr. The cmpauln should be 
swallowed whole with water •nd should not be 
opened or chewed. BecauM of the potwnti81 for •.:on· 
!Kt derrnatitia. any site of expoeure 1:0 the capsule 
contwltl lhouMI be w•ltled with w- promptl-.i For 
the lirsi month of treatment. the patient should h..,. 
hie i.rnperetur• taken nightilil and he should be nked 
to report any eymptom auch H f-r or lllin eruption. 

L•bor«ory Tnts 
The mol! reliable index for monitoring treatment is 

th• detlnnin1iion af frH copper in the serum. which 
equal• the diff•r•nc:e t>etW•n quantitatively deter­
mined tot1I copper ind cerulop11amin-copper. Ad• 
quately treated patients will uaually have Ins than 10 
r;,c; free copperldL of Mrum. 

'"-8P¥ m•y be rnonotored with 1 24 hour urinary 
copper anelysi1 periodically ti.e .. -rv 6-12 monthat. 
Urine mu1t be collected in copper-tr" g1auwue. 
Since a low copper diet should ~ copper absorp­
tion down to, ... thin on• milligr1m 1 d•v. the patient 
probably woll be in the dHired state of neg•t•ve cop­
per balance of 0.5 to 1.0 milligram of copper os prftent 
1n • 24-hour collection of urine. 

Drug lntenc11on1 
In gen.,.11, mine,.1 supplements should not be 

given since thev mev block 1he 1b80fl)t1on of CUPRID. 
Ho-•. iron deficiencv may devefap, Hpecially in 
children 1nd menstruating or pre<;1nant -men. or n 
1 result of the low copper diet r9e0mmended for 
Wilaon'I diseeM. II nec .. Hrv. iron mav be given in 
shon courses. but so nee oron and CUPRIC .. ch inhibit 
absorption of the other. rwo hours should elapM 
between 1dm1n11tr111on of CUPRIC and iron. 

. ' 
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CUPRIC"' 
ITrient1ne Hydroc"loride. MSOI 

It 11 1mpon1nt thlt CUPAIO be t1k1n on 1n 1mp1V 
stom1<:"· 11 IHat one hour before mHll or two hourt 
after m11l1 Ind 1t leHt one hour •P•" from •nv other 
drug, fooa. or milk. Thit permitl maximum 1bsorp­
tion and reducn t"• likelihood of inact1v111on of the 
drug by metal binding in tht g11trointt1tin11 t .. ct. 
C•rr:inogen•11i&. Mutag1n111S. Impairment of Fertility 

0111 on t:1rcinogent1i1. mutagen11i1, and impair­
m•nt of fertility ire not 1V1il1bl1. 
Pregn1ncy 

Pregn1ncy Category=· Trientine hydrocnloride w11 
teratogen'c ;n rata at dosn 1imtl1r 10 the hum1n doM. 
The fr9e1u1~in of botn resorp1ion1 and 1-1 ebnor· 
malitin. including IMmorrttage and Idem•. 
incr11Md while fetal col>l)lr lev111 decrHaed when 
trientin• hydrochloride w11 given in th• m11em1I 
diet1 of rata. There are no ldeQuete and wtll-<ontrol­
ltd 1tudin in pregnant -m•n. CUPl!!O should be 
uMd during pregn1ncy only if the poi."'''' benefit 
Jullifin th• potential rilk 10 the fetu1. 
Nursing MOfhln 

It i1 not known whether lhi1 drug i1 1xcr1ted in 
hum1n milk. BtcluH m1ny drug1 1r1 excreted in 
human milk. e1ution should be 1x1rciMd when 
CUPlllO i1 adminietered to a nurting mother. 
Pediatric Uu 

Controlled llUdi .. of th• safety 1nd lffectiven ... of 
CUPRIO in children h9VI not been conducted. It h11 
been uMd cliniully in children H young n e ve•ra 
with no repartee! edvel'M 1xperi1ne11. 

ADVERll REACT10NI 
Clinical experience with CUPRIO h11 been limi~. 

The following 1dvlr1t r11ct1on1 h9V• ~ reported 
in pa1i1n11 with Wilson'I di11111 who were on therapy 
with 1ri1n1in1 hydrochloride: iron deficiency. sv• 
temic lupu1 erythem1101u1 I- CLINICAL PHAR· 
MACOLOGV). 

CUPAIO i1 not indit:1ted for trt1tm1n1 of bili1rv cir­
rho1i1, but in one 1tudV of 4 patients tre.i.d with 
tri1n1in1 hydrochloride for 1)1'1m1rv bili1ry cirrho1i1. 
tne following •dvel'M re1C110t11 _,.reported: hNrt• 
burn: ep1ga1tf1c pain and ten4ern111; thickening, Ii• 

CUPAIO-
ITH1ntin1 Hydrochloride, MSOI 

suring Ind ll11ting of me 11<in; nvpoenromic 
mocrocytic 1nemie: 1eu1t g1&~riti1: 1phtho1d ulcers: 
1bdom1n•I pain; m1l1ne; anor1xi1; m111111: cr1mp1: 
mu1el1 P1in; -•kn ... ; rh1bdcmyo1v11s. A c1uHI 
rel1t1on1hip of th- rHction110 drug therapy could 
not bl re1ectld or at1blilhld. 

OWl\IOl*Gr 
There i1 • report of an ldull woman who ingntld 

JO gr1m1 of trientine hydrochloride without 1pparen1 
111 effecu. No other datl on overdoMg• are av1il1bf1. 

OOl.01 AND ADW11S rRA'TlOfil 
Sy111mic 11111ualion of dOM 1ndior irnervel 

bllwMn doM Illa not bean done. However. on limited 
cllnicll experience, ltl• recommended inlliel dolt of 
CUPAID ie 500, 750 Mgidly to< children 1nd 750 -1250 
mgidey for adults gi"'4tll 1n divided dOMI two. thrM or 
four timw deily. Thi1 m1y bl iftCl'NMd to 1 muomum 
of 2000 mgicley for ldulta or 1500 mgicley for children 
IQI 12 or under. The dlily doM of CUPAID lhould bl 
inc:ruMd only when lhl clinical reeponM i1 no1 lde­
qu111 or the concenrretion of frM llfUm cooper i1 
Pl'91atently abow 20 mcgidL. Oprim1I long-term 
main~ doMge lhould bl ~ined 11 e . 12 
month intlfVlll9 I- PRECAUTIONS, Laborerory 
Taul. 

It i1 imporunt that CUPAID be given on 1n 1mP1V 
"ltomecn. et I•- one nour before mHl1 or iwo hourt 
•tier mHI• end 111 .. 11 one hOur •P•rt from eny other 
drug, food, or milk. The c.peul11 1hould be IWll· 
lowed whole Mttl water and 1hould not be opened or 
chewed. 

HOW SUPPUID 
No. 31511 - C.peulll CUPAIO, 250 mg, are light 

brown opeque CIPIUIH •nd .,. coded MSO 679. 
They ere 1upplild as followe: 

NOC 0006-0679-68 in bottl .. of 100. 
Storege 

Keep contliner tightly cloMd. 
Store et r . 8'C 135.8" . 48.4.Fl. 

MSC MERCK SHARP & DOHME 
aw 01 llil9ICK a ca. te. .,....,. "'*"· '"' , .... ~ 
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DIVISION OF CARPIO-RENAL DRUG PROUUCT5 
MEDICAL OFFICER'S REVl[W 

• 
NOA 19-194 

Nar.ie of Drun: Trientfne DihydrochJorfde (Trien) 

Sponsor: Merch Sharp & Dohme 

Date of Sub~1ssfon: October 2, 1984 

Date Received by t!edJ~a I Officer: October 10, 1984 

Date Reviewed: October 22, 1~84 

Revil!'Wer: Wflliam H. Eachr~ch, M.D. 

For~ulation: Capsules 

Route of Admin1stration: Oral 

Proeosed Cl1nfcaT Use: Treatment of Wilson's Disease 

Material Revie~ed: SUlllilllry of basis for approval. 

Evaluation: This SBA follows the conventional format ar.c represents 
accurately the clin1caf characteristics of the drug, as document~d in my 
review of the NOA fn January of this year. 

Recor.nendation: The ~edicat part of the SBA 1s acceptable. 

cc: Orig. MDA 19-194 
HFtl· 110 
lfFrl 1 19/(;s;Q 
lfFri- I ION.HBachrach J0-22-84 
rq:J0-27-84:0001r 

William H. Bachrach, f..D. 
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DIVISION OF CARDIO-RENAL DRUG PRODUCTS 

Medical Officer's Review 

NQA 19- 194 • 

DRUG: Trien (Trientine Dihydrochloride) 
., 

SPONSOR: Merck, Sharpe & Dohm~ 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. 

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

I. BACKGROUND AND RATIONALE: 

Wilson's disease is caused by an impairment of hepatic excretion of 
copper, resulting in toxic accumulation of the metal in liver, brain and 
other organs. A characteristic laboratory finding is a deficiency of 
the plasma protein, ceruloplasmin, an alpha-2 globulin which binds 
copper. The disease may present clinically as an asymptomatic 
hepatosplenomegaly, as acute hepatitis or cirrhosis, or, in exceptional 
cases, as a neurological or psychiatric ~isturbance. 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 lupus 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. 

• I 
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II. CLINICAL PHARMACOLOGY 

I II • 

Information is limited to that reported by Walshe (Copper chelation in 
patients with Wilson's disease. A compar4son of penicillamine and 
triethylene tetramine dihydrochloride. Quart J Med 42:441-452, 1973) 
The essential data are displayed iP Table 1, which is a comparison of 
the primary parameters of copper metabolism in patients receiving Trien 
without and with pre-treatment with penicillamine. This comparison is 
appro~riate because almost every patient who receives Trien will have 
been on a trial of penicillamine therapy. It is c1ear that Trien exerts 
its favorable effect by removing deposits of copper from bJdy tissues. 
In ~he process, there is no effect on the level of copper in the serum, 
presumab 1 y bec.ause of the very eff ic tent rena 1 clearance o.,• ,:opper which 
in turn results in an enormous increase in the urinary coppe•· content. 
After prolonged treatment with penicillamine, during which tt~e patient 
has obviously been "de-coppered",. the copper-chelating action of Trien 
is much diminished, but, as is e\ident from the data on renal clearance, 
is still sufficient to prevent r~-accumulation of copper in the tissues. 

Walshe hypothesizes that there may be two poo1s of copper, one stable 
(or firm1y attached to tissue )rotein) and one labile. In untreated 
patients the labile pool is largt and both chelating agents can readily 
mobil ·ize this copper. However, «hen treatment has been given for long 
enough to deplete this pool, Trien proves less effective for removing 
copper from ~he stable pool. Any further speculation is idle, 
considering the paucity cf the data. 

EFFECTIVENESS: 

Cl inic;,'.1 studies: The spG11sor 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 
deta fled 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 th•~Y would be flagrantly unethical in this disease. 

A. STUDY NO. l (Study conducted underlJlllllllllllll 

1. Investigator: I. Herbert Scheinberg, M.O. 

2. Procedure: 

Albert Einstein College of Medicine 
New ~ork, NY 10461 

a, Objective: To evaluate the efftcts of treatment with Trien 
~n patients with confirmed Wilson's iisease in whom adverse 
c~ptriences were associated with administration of penicillamine. 

'I 
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II. CLINICAL PHARMACOLOGY 

I I I. 

Information is limited to that reported by Walshe (Copper chelation in 
patients with Wilson's disease. A comparison of penicillamine and 
triethylene tetra~ine dihydrochloride. Quart J ~ed 42:441-452, 1973) 
The essential data are displayed i~ 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 
t:~en on a tria1 of penici71amine therapy. It is clear that Trien exerts 
its favorable effect by removing deposits of copper from body tissues. 
In the process, there is 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 evident 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 lor.g 
enough to deplete thi: 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 NOA. Placebo-controlled studies were not 
done because they would be flagrantly unethical in this disease. 

A. STUDY NO. l (Study conducted under._. 

1. Investigator: I. Herbert Scheinberg, M.D. 

2. Procedure: 

Albert ~instein College of Medic1r.~ 
New York, NY 10461 

a. Objective: To evaluate the effects of treatment with Trien 
in patients with confirmed Wilson's d•sease in whom adverse 
experiences were ~ssociated with admir;istration of penicillamine. 
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b. Study populatio~: Ten patients, 6F and 4M, ages 17 to 54 
years, in whom the durati.on of illness ranged from 2.4 to 24 
years, wh0 had been tre!ted 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. 

3. ~esults (Table 2): 

Most patients were stabilized on a daily dose of lOOC mg. The 
duratio!"l ot treatment varied from 2 to 125 months. The drug was 
clinically effective in 8/10, ineffective in 2/10. Ir; 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 
Cambridge, England 

2. Procedure: 

a. Objective, 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 50 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. 
All of the patients previously treated with penicillamine were 
selected for a trial with Trien because of adverse effects of 
pen ic il 1 amine. 

3. Results (Table 3): Duration of treatment with Trien varied from 
2 to 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 CB4i}, 
ineffective in 3 (9%) and the outcome was unknown in 2 (6~}. 
Adverse effects were reported in only o.1e patient (i.e., the 
patient became worse on treatment and the clinical det~rioration 
was therefore considered an adverse effect}. Since no 
information was avai1able on the outcome c~ treatment in 2 of 
the patients. the incidence of adverse eff1.. .s in this series 
should bE appropriately based on 29 patients, giving an 
incidence of 3%. 
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C. COMBINED RESULTS OF THE THO CLINICAL TRIALS (Table 4):. Among the 41 
patients treate~. the drug was clinically effective in 34 (83%), 
ineffective in 5 (12%) and r10 ihformation concernfng the clinical 
outcome was available in 2 (S:J. Adverse 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 demon!t'trated. 

D. REPORTS FROM THE LITERATURE 

1. Results in the treatment of Wilson's disease (Table 5): Results 
of treatment have been reported in 6 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 penici1lamine 
has been found to be effective (Table 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 biochemiceol 
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 patier.ts with Wilson's disease in whom treatment with 
penicillamine becomes untenable because of adverse effects. 

IV. SAFETY 

A. CLINICAL LABORATORY STUDIES 

1. Homatology: No clinically important changes in hematological 
parameters (hemoglobin, hematocrit, .,,·hite blood count, 
differential count, platelets) attrfbutable to the test drug 
were observed. 

2. Biochemistryb No clinically important changes attributable to 
Trien were o served in the total protein, albumin, calcium, 
phosphorus, urea nitrogen, bilirubin, creatinfne, glucose, 
sodium or pota~~ium. 

• 



.. 

\ 

( 

( 

NDA 19-194 Page 5 

• 

3. Tests of Liver Injury: No sustained abnormalities, certainly 
none requiring interrup.tion of treatment, were observed in t~e 
alkaline phosphatase, SGOT.or SGPT • 

4. Serum Iron: In the series of Dr. Walshe, low values were 
observed in 4 patients, a11 menstruating females, requ1r1ng 
temporary decrease in the dosage of Trien and the administration 
of iron supplements or improvement in the diet. 

5. Serum Cerulo.E.}_asmin: As expected, consistent with the 
pathologic pnysio7ogy of Wilson's disease, the levels remained 
consistently below normal in all patients. 

6. Serum Co~per: All reported baseline levels were below normal 
and remained low throughout treatment. This is also a 
consistent finding in Wilson's disease. 

7. 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. 

8. Urinalysis: 
protein were 
attributable 

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

B. EVIDENCE FROM THE CLINICAL TRIALS REPORTED IN THIS SUBMISSION: The 
fact that therapy with Trien had to be discontinued in only I of 41 
patients attests to a favorable safety p:·ofile. 

C. EVIDENCE FROM THE PUBLISHED LITERATURE: 

1. Walshe (An assessment of th~ 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, 2 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 
ill effects. This patient is one of the mothers who had 2 
successful pregnancies, one before and one after the drug 
overdose. 

I ---
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v. 

c. There has been no evidence of marrow depression or 
hepatotoxicity. - -

• d. Two patients developed lupus nephritis possibly attributable 
to Trien. 

e. Long term treatment showed a tendency to induce an 
iron-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. 

2. 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. 

O. 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, considering (a) the 
comparatively low prevalence of Wilson's disease (probably 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 1ntolerant to 
penicillamine, the primary treatment. 

PACKAGE INSERT: 

The labe1 is generally satisfactory. Sponsor's attention should be 
called to suggestions for the following relatively minor revisions. 

A. CLINICAL PAR~ACOLOGY: " ••• elevating the amount of copper in the 
blood •••• " The available data do not support this part cf the 
statement, ~ven as a speculation (see Table lj. 

B. INDICATIONS AND USAGE: Change to" ••• treatment of patients with 
Wilson's disease who are unable to tolerate treatment with 
penici 1 lamin1'?." 

C. PREGNANCY: Before the last sentence, insert: "However, 5 successful 
pregnanc1es with normal offspring have been recorded in 3 patients 
receiving Trien at the time of conception and throu~hout pregnancy. 

-QZJWifW 
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VI. 

. . 
SUMMARY: 

This NOA requ~sts approval for marketing of Trien (trientine 
dihydrochloride capsules) as an alternative therapy in the treatment 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'nlerant to the primary treatment (penicillaminel 
dnd would have been ,, ·• ~;ithout any resource for survival had not this 
alternative treatment ~~come available on an investigative basis. Trien 
maintai~ed the patients in effecti1e remission in 83% of the cases wit~ 
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 
literature suggest that the safety profile may not be as clean as it 
appears fri~ the study in this small series of patients but this is not 
a matter ,f great concern because the oenefit:risk ratio overwhelming 
favors the approval of this product in view of the seriousness of the 
disease for which it is indicated. The package insert accurately 
convoys the information relevant to the.effective and safe use of the 
drug, with possibly a few minor deficiencies sutject to revision. 

VII. RECOMMENDATION: Expeditious approva 1 of this orphan drug. 

cc: Orig. NOA 19-194 
HFN-llD 

~achrach 
rq:4-15-84:4-24-84:~784c 

. ' 
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NDA 19-194 

Trientine Dihydrochloride 

I• L 

' 

~lerck Sharp & Dahme 

Review and Eva1uation of Bharmacology and Toxico1ogy Data 
Original Summary 

Category: chelating agent, oral 

Composition: Capsules, 250 mg 

Indication: treatment of Wilson's Dis~ase in penicillamine-intolerant 
patients 

Related 

Summary and rvaluation 

-
I ~ 

Sponsor has submitted this NDA in response to the Federal Register Notice of 
September 24, 1982 which invited the submission of an NOA for the use of 
trientine dihydrochlorfde fn penicillamine-lntolerant patients wfth Wilson's 
Disease. 

This is considered an orphan drug since there are an extremely smaJ? number of 
patients (in the hundreds) for whom the drug ts indicated. Since this is an 
orphan drug NDA, the custvmary prec:inical pharmacology and toxicology data i$ 
r.ot necessary and was not submitt~d with the NOA. 

The condition for which this drug is indicated, i.e., Wilson's Disease, is an 
inherited autosoma1 recessive abnormality in the hepatic excretion of copper 
that results in toxic accum~lation of copper in tissues including the brain( 
causing neurologic manif~stations such as resting and intention t~e~urs, 
spasticity, rigidity, chorea, drooling, dysphagia and dysarthrta) and the 
liver[ which can lead to acute hepatitis, cirrhosis, or asymptomattc 
hepatosp1enomegaly), Left untreated, W:lson's Disease tauses progressive 
deterioratio1 of the patient leadint;J to death due to into1erance of excess 
copper being deposited in tissues tl:,..oughout the bod~·. Thus, some form of 
pharma:ologic intervention is necessary to stay the course of the disease. 

For many years, the drug of choice for treating Wilson's disease has been 
D-pennici1Tamine, a co~~er chelating age~t that rem0ves excess copper from the 
blood. This is a Jiretime t~1erapy and for most patients it ts an acceptable 
form of therapy. However, i~ about 10% of patients some form of 
immunologically-induced tntoleran~e to penicillamine develops sooner or Tater; 
the most serious being immune-complex nephritis, systemic lupus erythematosus, 
hemolytic anemia, and a condition with symptoms closely mimicking those of 
Goodpasti:res syndrome. For these pen ic i 11 amine- into Jerant pat ?~nts, an 
alternative form of therapy, trientine dihydrochloride, has b£en available for 
at-out 15 years. This dnig has been effective and , with the limited clinical 
ex~erience availablej has caused minimal or no adverse reactio~s. Trientine 
dihydrochloride apparently acts differently t~an d-penicillamine in that it 
appears to mobilize tissue copper, elevating the amount of copper in the 
bloo~, which leads to increased renal excretion of copper. 
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Although the customary preclinical pharmacology/toxicology studies are not 
contained in this NOA, the nature of the submission 4nd the condition for 
which it is indicated would mak1? such a requirement unnecessary. There was a 
literature report submitted (Keen, et al., Lancet '(8281): 1127, 5/15/82) 
that showed trientine dihyjrochcloride to be teratos~nic (resorptions, fetal 
edema and hemorrhaging) at oral doses· as low as O. !7% of trientine in the diet 
(about 8.5 mg/kg) which is below the maximum recommenjed adult dose. This 
information i~ included in the par.kage insert. A~~tional prPclinical 
toxicology ~tudies are being conducted ~t NCTR (9 ~ ~udies in rat~ and mice) 
and will be submitted in the future, but should not affect a:ti0~ on approval 
of this NOA. 

Recommendation 

This NOA would be approvable from Ph::;;:;acolo1gy as an orphan drug to treat 
peniciJJamine-intolerant patients with Wilson's Disease. 

cc: 
llFN 118 
HFN-110/CSO 
HFN-170/JPBurns 
gm/7-11-84/Wang 7190c 

~r.~q, ~A~~~~ 
(__~)· Burns, Ph.D. ~ 

• 

............................................... 
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NOA #: 

CHEMIST'S PART - SP.A f~'r TRIEN 

19-194 

, 

Cuprid (Trit•r.1 triethylenetetramine dfhydrochlorfde) 
250 mg Capsule . .. 

Applicant: Merck Sharp and Dohme ~search l.ilbs 
Division of Merck ar•d r;~,mpany Inc. 
West Pofnt, PA 19486 

III. Manufactur~ng and Controls 

A. The desci-iption of the preparation and purification uf.,the di­
hydrochloride salt from Trfen ba1se fs described ,fn sufficient detail 
in the Eastman-Kodak and Aldrich Chemical Co. 's OMFs 5351 and 1796, 
to detennine the validity of thE! ass~gned chemical structure and to 
confirm the su1tabf1 ity of the !>pecifications and test methods for 
the bulk drug substance. 

The controls over the manufac1:uring procedures, which include speci­
ficat1ons and test methods for the new drug substance, the excipfents 
and the finished dosage form, give sufficient assurance of the ident­
ity, strength, quality and pur·fty of the drug. 

B. Stability Studies 

Th~ stability data submitted 1s adequate to support the proposed 
18 month expiration date. showing that the strength, 1dent1ty, 
quality and purity of the drug will be 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 it becomes available. 

C. Analytical methods for both the bulk drug substance and the 
finished dosage form have been validated by an FDA laboratory. 
Difficulties were encountered fo the method for the Capsules 
and a revised method will be sent for revalidation. 

D. La be 110Jl. 

The 1nuned1ate container labels for the 250 mg Capsules packaged 1n 
HOPE bottl~s w1th metal screw caps are in compliance wfth requirements 
pertaining to the following: 

._ 

I 
I 

' 

J 

•• 



- ""'. 

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

The package insert is satisfactory in regard to both the 
DESCRIPTION and HOW SUPPlIEO sections. The trade name of the 
drug is not fn conflict with t'tfe name of any other drug. 

E. Establishment Inspection 

--------

A ~em~randum from the Drug Manufactui!rng Branch dated March 1 ,1984 
and confirmed by the Drug Alert List, stated that there is no reason 
to withhold approval of this NOA with respect to the type of op­
erations specified in the NOA when conducted by the following firms: 

Bulk Drug Manufacturer: 

Applicant/Manufacturer 
Dosage Fonn 

F. Environmental Impact Analysis Report 

Eastman-Kodak Co. 
Rochester, N.Y. 14650 

Merck Sharp and Dchme Research Lab­
oratories 

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

A report is included in the original application for this dru:i 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 ma11ufactu -
fng facilities ·:s controlled in accordance with local and fed~ral 
regulations. 

. 
' /'I jv---- w... a .. :.. . ..., 

Jean W111 iams 

-· ' 

J ... 

) 



. -----··-~-·---------------- .. --·--------•-w-~...,.--...---...--,,.,,..,_..,._, __ .,.,... _____ ,.. ___ , ___ ..,.... 

'Jr~T I 9 ' 

i\i:'v~:::;.i AND EVALUATIOtl QF l'AtlUFACTURI!iG COtlTROLS DATA 

DIVISION OF CARDIO-REtl.~L i.lRUG PRODUCTS 

Chemist's t<ev i e'fj -" 3 

Date Completed: 10/17/34 

NOA 19-194 Date of Submission: 10/11/84 

Cup rid 
Merci: Sharp and Dohr:i;: Research Laboratcries 
Division of '.~erck and ~1rnoany Inc. 
West Point, PA 1543G 

The follo11ing information is included in this submission: 

l. T~.e tradenarie, Cuprid is introduced for this copper chelating 
compound, Trien, triethylenetetramine dihydrochloride. 

2. Specifications are included for both Trien raw material and 
capsules {:;ee attached sheet). 

3. T110 TLC methods are included for tile determination of impurities 
in Trien raw material. Dr. Picot, in a telephone conversation 
betwee11 him, my~f and Helen Shav1,. IP.SD QC, recommended that 
Method II be sent for validation. In that method, ;;pees for 
DE.TA (diechyenetriamine) are N::T 1.0%, total other impurities 
Ni1T 1.0%. Therefore specs for impur·ities are N~H 2.'J%. 
MSD \lill be lSked about the trihydrc1chloride of Trien. Dan 
Botesky of Eastman Kodak, i~ a telephone conversation on 8/2/84, 
stated that there art0· two different assay specs for Trien: 
100-lu4% by AgN03 titration, in which both Trien and the trihy­
drochloride are titrat~d and 98-101% for the CuN03 titration 
method. (These were Eastman Kl1dak specs). 

4. A Cul:03 titration method is submitted for the assay of Trien 
raw material. Specs are 97-103%. r~S':l w1l idation of this method 
is included. This method is also being sent to 2 FDA Labs for 
va 1 i da ti on . 

5. A test for capsule Conteilt Uniforr.iity, based on the weight of 
full and empty capsules is included. 

6. A capsule disso'lut'ion test which uses the "following parameters 
1 s 1nc1 uded: 

USP 1! (paddle), water, 50 RP:~. assay- Cu complex colorimetric 
method. Spec NLT 80% in 30'. 
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~cif~cations - Bulk S:hemical 

Trientine dihydrochloride . 

[2,2' ethylene diiminobis(ethylamine) dihydrochloride] 

., 

,2-NR-0!2-<ll2-Nl!2 

CH2-NH-cH2-CS2-NH2 

Mel Wt:. 219.16 

.2HC1 

Physical Description: A white to pale yellOii crystaJ.}.ine powder. 

1. Assay (Copper Titration) 97-103% 
Max 2% 

Max 0.15% 
Max 10 ppn 
7.0 to 8.5 

2. Loss on Drying 
3. Residue on Ignition 
4 • Heavy Metals 
5. fl! (1% Solution) 
6. Infrared 
7. Inpurities by TLC Method I 

Confonrs 
DETA: Max 1% 
Total otber 

il!purities: Max 1% 
aoo 

*Method II 

*Preferred method fr;r de:~ction of inpurities 

.Appearance'. 

Dase Uniformity: 

Finished Product Specifications 

A light brOiin q>aque hard 9elatin capsule tl 

Conforms to USP XX r~irements for dose 
uniformity 

Trientine Dihydrochloride: 250 m;i/capsule 
(~25-275 mg/c~psule) 

Dissolution: Conforms to OSF - 80% in 30 min 

Test Methoes 

Test ll'1ethctds for the above are atta1ched. 

: 
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7. Tl:e fo1"lowing stability ctata :s included: 

Tri e:thyl enetetrami ne di hydrochloride 

2 lots from Eastman-Kodak 
Single spots are noted in 
after that, two spots are 

., 
stored up to 8 months at R .. T. 
the TLC test up to 2 months; 
noted. 

MSD also included on page 30, the degradation pathway for 
triethyler.etetramine. Under c.onditions of heat and moisture, 
Trien degrades to DETA {diethylenetriamine) which then de­
grades to ethyl enedi amine. 

Trien Capsules 

l lot made from ra\~ mater 
up to 64 weeks at R.T., S 
also included. 

from Aldrich for capsules stored 
nd 30°C. Dissolution values are 

/Ill data submitted is within th 90-110% potency spec and the NLT 
80'.':: in 30' dissolution spec. However, after E'· 1·1eeks at 3!J°C, 
Per cent potency= 95.2, 11hi1e samples stored at R.T. and 5°C 
are 100.0~;. 

I'. one year exriration date with capsules stored under refrigeration, 
~s to be assigned to this product until further data is obtained. 

2 lots of Trien Capsu1es made from ra1·1 material from Ea.stman-
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 aft.er 52 weeks at 3Q°C. One 
sample stored for 52 ~1eeks at 30°C and ambient R.H. showed ro 
discoloration but both sample~tored for 52 weeks at 75~ R.H. 
showed discoloration and potency losses of 21.6 and 40.2%. 

3. lnfonnation is also included regardir1g the comparison of values 
obtdined under stressed and non-stre·ssed conditions for Tricn 
raw material assayed by both the colorimetric and GC assay 
methods. Values obtained by tl!e two methods are almost identical 
for in·itial and stressed condition5 for 7, 23 and 180 days. 

The GC assay looks like a very good method. It is more sensitive 
and linearityt detection of 2 impurities have been demons·~.rated. 
MSD state, ho~1ever, that a differE:nt c...;:umn must be used to ob­
tain the reproduci bi1 i ty needed for a control method. 

l 
·I 
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Th~ CuN03 titration method and the colorimetric assay for 
Tri en raw materi a 1 and capsi.1Tes respectively \~er :.ent to 
Edra today (10/16/84). 

As methodology validation resuU,s are no longer needed for 
NDA approval, this HDA ~till probably be approved before val­
idation results are obtained. Th·:s is because pressure is being 
put on this Division by the ~ivision of Orphan Drug Products to ap­
prove it. This compound is con~idered an advance over penicillamine 
for the treatment of \.li1scr"s disease,as patients develop 6dverse 
reactions (including SLE) after long term treatment with penicil­
amine. 

It should be safe to approve this drug as raw material impurities 
are no~1 at WIT 2. 0% ar.d the breakdown products, di ethyl enetf'iami .11: 
and ethylene di a. i ne should now be any more toxic than Tri en, their 
chelation power is just lower (abolt 1/2 and 1/6 respectively). 

l 

cc.~ on 5 
( lf r-µ •110 ' 

1 tf-'J.1-110L c.s~ 
1-t r:.# .../ ttJ/~'dl <{114. 
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REVIEW Arm· EVAiJJATION OF MANUFACTURING COHTROLS DATA 

DIVISION OF CARDIO-RENAL DRUG PROOOCTS 

CHEMIST'S REVIEW I G 

~DA ff 19::.12....4__ 
Date Comp 1 eted: I O - Y-R \ 

., 
Al:!Q]icant: Merck Sharp and Dohmc Research Laboratories 

Division of Merck and C'.lmpany, Inc. 

'.lest: Point, Pa 19486 

AF f: 

2. Product Name 

Proprietary - Cuprid 

Nonpropri eta ry .l'rien tine d !hydrochloride 

USAN -

Compendium -

Code Name and/or flumber .• 

J. Dosage Fo~m and Route of Administration: (Rx or OTC) 
Oral capsules - Rx 

4. ~logical Category and/or Principal ?r.dication: 

Chelating agent - to be used to remove excess Ct"pper ions from 
organs of patien•s sufferir.g from Wilson's Disease who ate 
intolerant to penicillamine. 

) 

.J ' 
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The fmllowing information is included in this submissi~n: 

• 
Results of TLC method for Trientine Hydrochloride received from BLT-DO 
showed lower Rf values for impurities tha:ri those reported by MSD. 

MSD 
0 
.17 
.26 
.36 

BLT-DU Stds NDS 
Tr en 
frientine 
DETA 
EDA 
AEPZ 
BAPZ . '' .60 

.10 
.16 .17 
• 28 • 26 
'30 •• 29 

.46 

Since values obtained by BLT-DO analyst for EDA and AEPZ were very 
close in value identification oi impurity pr<>3ent at Rf .26 is 
questionable. BLT-DO analyst will ':' to re:>eat the validation 
and in addition use a "spiked" sami· 

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. 

~ 1-1 FA.) - ;/O ~'.J l) 

/-( F""' - 1/0 I /JC. c 
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!IDA 19·-194 • NnvPmber 15, 1985 

Addendum to Chemist's Review lf 6 ,. , 

CT.C results (or Trientine HCl were received from Philadelphia 
Dist r:Lc. t. 

Philadelphia Ba 1 d.lllC"re MDS 
NDS STDS NJS STDS STDS 

Tr en 0 0 
Trientine 0.06 0.06 0.10 0~11 0 .17 
DETA 0. 13 0 .13 0.170.16 0.26 
EDA '· 28 0.36 
AEPZ 0 J2l '. 30 0.56 

o.48 0.29 
BAPZ 0.60 
Unknowns 0, 30 0.46 

0.60 

Rf values for standards were lower in each laboratory from the values 
obt~ined by MDS. 

Philadelphia District Laboratory estimated impurity level at about 
2::'.. They obtained poor separation between tren, trientine and DETA., 
same as seen in the original TLC evaluation. No copy of TLC received. 
For standard B the analyst in Philadelphia District weighed out only 

tAtPZ but had t~o spots, Rfs 0.21 and 0.48, I wonder if EDA was also 
included in the p7:eparation of the standard solution. 

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

Orig. 
S!IFN-lIQ,:> 
IIFN-110/CSO 
HFN-110/DGC 

,ft'JIJ. , , ;' 
.~ I.. <..t--"--·. '-~ . ..t·t. :~· ..... ,, ........ 
Danute G, Cuhningham 
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