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TABLE 5: Clinical Outcome 

PATIENT NUMBER OF YEARS 
GROUP NUMBER AFTER 

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; 
Reaction imc>roved; surviving 
Reaction imc>roved; surviving 
Reaction disappeared; surviving 
Reaction disappeared; surviving 

Hepatic decomposition; death ., 
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 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 difference was observed in the status of survival, p<.001. 
Seventy-five percent of the patients in the No Rx group died compared with in 
the Trien group. 
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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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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. 

• 
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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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Trientine Dihydrochloride 
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~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 

-· ' 
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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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