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About the case

¢ A 41y/o male had the history of Wilson
disease since V89 at KMUH.

 His clinical presentation was left side
weakness, unsteady: gait and: dysarthria,
andl cognitien function was well.

¢ Peniclllamine and Zine Were: used ek RIS
Wilsen'sidisease: But: allergic reaction e
Penpicliamine wasHiound\We i/ tereuRc
alitermative: treatment ier Wilsen disease:




Back Ground

¢ Wilson disease I1s an autosomal
recessive disease of a toxic reaction
to copper, prmarily affecting the
brain and liver.

¢ 5000 of patlents presenting With
neurelegic symptems treated wWiith
peniciliamine had ReElrelegic
e eRANENR; aNeN 7 Y0 Gl HESE WERE
IR the st WeeKks.:




Back Ground

¢ ZInc therapy takes 4 to 6 months to
controll the toxic effects of copper.

¢ lrientine: Its effectiveness Is less than
that off penicillamine, but the incidence of
toxicity andl hypersensitivity: reactions Is

lower.

¢ letrathiemelybhdate (V) ferms a complex
Wiithr pretein and copper and PIeeks the
alSepPlien eff COPREL. e major drawhack
O UsSing this druglis; that it stullfhas nei:

PEER appreVvedrior generalfuse nr this
COUMLIRY/-




Clinical Problem

¢ Patients Question:

— |s there any new. treatment available for
Ssymptom coentrol?

» Ammenium letrathiomelyldate: In
the treatment of Wilson disease

¢ Compansen ol Iits enelit anad side
efffiect With thentine
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¢ Cochrane Library ----1/1

— Treatment of Wilsen disease with ammoenium
tetrathiomolybdate: I\V. Cemparisen of
tetrathiomoelybdate and trientine in a2 deuble-blind study,
off treatment of the neurelegic presentation of Wilsen

disease

Arch Neurol. 2006 Apr;63(4):521-7
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¢ ACP journal club ---- 1/1

— Treatment of Wilsen disease with ammoenium
tetrathiomolybdate: I\V. Cemparisen of
tetrathiomoelybdate and trientine in a2 deuble-blind study,
off treatment of the neurelegic presentation of Wilsen

disease
Arch Neurol. 2006 Apr;63(4):521-7
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¢ Pubmed ---- 2/29

— Treatment of Wilsoen Disease With Ammonium
Tetrathiomolybdate 11, Initial Therapy in a Total of 55
Neurelogically: Affected Patients and Follow-up With Zine
TTherapy.

Arch Neurol. 2003;60:379-385

— Treatment of Wilsen disease with ammenium
tetrathiomelybaate: IV, Comparsen of
tetrathiomelybdate and taentine N2 deuble-blind study,
oiff treatmenit: off the neurelegic presentatieon e Wilsen
disease

Arch Neurol. 2006 Apr;63(4):521-7
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¢ lreatment of Wilson disease with
ammponium tetrathiomolybdate: I\V.
Comparison of tetrathiemoelybdate and
trientine 1N a double-blindl study of
treatment off the neurolegic presentation

of Wilson disease

» Objection: e compare tetrathiomelyhdate
and trenptine: In treating patients; withy the
nelrelegic presentation o Wilsen disease
O the fifeguenecy, el REUrelIegIc Worsening,
daVerse: effiects) andidegree ol nelrelegic
FECOVERY-
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¢ letrathiomoelybdate (TTV):

— Given with feed, TM binds feod copper
and endogenously: secreted copper with
feod preteins and prevents abserption

off the complexed Copper.

— GIven witheut fieed, VIS alsered inte
the bleed and there complexes availanle
CoOpPPEer Withralbumin; making the COpREN
UnRaVvarnasiesier cellba tptaike:
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¢ Method:

¢ Randomized, double-blind, controlled, 48 patients
with the neurelogic presentation of Wilson
disease.

— Trientine hydrochloride 500 mg BID: for 8
\Weeks

— Jetrathiemolybdate 20/ mg 3 tmeEs per day.
Wiithr meals and 20/ mg 3 tines per day/.
petween meails for 8 Wweeks.

¢ Allpatienits; recenved 50 mgl of zine BliD
¢ Viest patients > newly/ di2agnesed
o ITT design
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¢ Hospitalization for 8 weeks, discharged
taking 50 mg ofi zinc TID, and returned
annually for fellew-up.

¢ Neurolegic andl speech| function assessed

weekly/
— Neurelegic examination (Scale, 0=38) (5 poeints)
— Speech examination (scale, 0-7) (S peInts)

» ARemiza; Letkepenia, liansaminase
elevatiens (erther ALiFer ASi)
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¢ Results and comments:

¢ Neurologic deterioration in 6 of 23
(26% )patients in the trientine arm
compared with 1 off the 25 (4%0) patients

IR the TV arma > statistically/ significant: (P
<0.05).

¢ Long-term NEUreIeEIC recovery everalliwas
VER/ 000

9 SPEECH FECOVERY WaS fallf andl did et
difffer BELWEER the 2 arms.
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Table 2. Patients’ Neurologic Scores

Week

2 3 4 ] b

Mean (5D)
Sample size

7.7(5.1)
24

24 Patients in the TM Arm Who Did Not Show Neurclogic Deterioration
7.4(5.3) 7.7(5.7) 7.5(5.5) 7.6 (5.7) 8(5.3) 7.2(5.2) 5.8 (3.8)
16 17 21 21 21 17 14

5.1(3.2)
12

Patient 251

7.5

1 Patient in the TM Arm Who Showed Neurologic Deterioration
7.5 9.5 13 115

Mean (50)
Sample size

8.9(7.2)
17

17 Patients in the Trientine Hydrochloride Arm Who Did Noi Show Neurologic Delerioration
8 (5) 8.6 (7.4) 8.5(7.6) 9.1(6.4) 8.1 (6.5) 8.2 (6.9) 10.0 (8.7)
11 12 12 15 15 15 7

9.3 (11.1)
5

Patient
76
233
238
243
260
287

7.0
10.5
3.5
15.0
11.5
11.0

6 Patients in the Trientine Arm Who Showed Neurologic Deterioration

8.0 10.0 15.0 17.5 18.0 18.0

12.0 18.5 19.5
20 7.5 10.5 10.0

15.0 14.0 14.0 14.0 14.5 20.5

11.5 12.0 11.5 12.0 10.5 10.5

9.8 10.8 14.8 15.0 14.8 15.0
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¢ Baseline speech scores of the patients who
did not deteriorate neurologically
averaged 3.32.

¢ Baseline speech| scores of the 7
deteriorated patients averaged 4.64.

¢ [[hIS suggests that a Rigl haseline speeech
Score Is predictive o neuroclogic
deterioration durng treatment:

9 NoenRe oif 25! patients Wit e 9aseliner Speech
Score ol 5.5 0 |ess deterierated:

9 7 01 24 patents Wit hasellile SCorES) O
450 e ligher detenerated:
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Table 3. Patients’ Speech Scores

Week

2 3 4 5 b

Mean (SD)
Sample size

@ 6)

24 Patients in the TM Arm Who Did Not Show Neurologic Deterioration
33(18) 3.3(18) 3.3(1.8) 3.0(1.7) 3.2(18) 28(186) 3.3(15)
18 20 16 20 22 14 16

3.0 (2.0)
15

Patient 251

5.0

1 Patient in the TM Arm Who Showed Neurologic Deterioration
50 5.0 ] 6.0 6.0

Mean (SD)
Sample size

)

17 Patients in the Trientine Hydrochloride Arm Who Did Not Show Neurologic Deterioration
36(16) 35(14) 39(1.3) 3.7(18) 3.8(1.8) 36(1.7) 330117
15 13 15 13 12 15 13

Patient
76
233
238
243
260
287

6 Patients in the Trientine Arm Who Showed Neurologic Deterioration

5.0 5.5 5.0

5.0 6.0 5.5 5.5
3.0 4.0 3.0 45

45 4.5 4.5 5.5 5.5
3.5 4.0 4.0 4.0 4.0
6.0 5.5 7.0 6.0
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Decrease in Scores |, %

O Trientine—Speech
2 TM—Speach

B Trientine—Neurao
® TM—Neuro

Follow-up, y
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¢ Irientine was well tolerated. Only 1 patient

¢

developed anemia/leukepenia.

Tetrathiomolybdate showed a freguency: ofi about
129% of anemia and/or leukepenia (3 of 25
patients) and about 16% of transaminase
elevations (4 off 25 patients).

2, patients; i the ivikarm died during| fieliew-uj.
One of these was the: patient Whe had neurelogic
deterieration. Hewever, he died off letixemia
presumanly; unrelated to) \Wilson disease or its
therapy.

Aipatients I the thenting armdied duiing fellews
oL 51 O thESEWEre pPatients Wiherdeteniorated
nevrelegicalliyawhne recenving thentine therapy .
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Table 5. Deaths in the 48 Patients

Treatment Months
Am Patient Until Death

Cause of Death

Trientine 233
hydrochloride

Severe neurclogic impairment,
general inanition, infection
Neurologic deterioration

beginning soon after hospital
discharge, general inanition

Severe neurclogic impairment
initially, no improvement,
general inanition

Severe neurclogic impairment,
pulmanary congastion

Severe neurclogic impairment
initially, no improvement, late
neurologic worsening, general
inanition

Leukemia |
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¢ This study suggests that neurologic
deterioration during Intiall treatment
WIth trienting Is a grave prognostic
SiIgn.

¢ Off the ether 17 patients Whe did net
deteriorate, enly 1 died.

¢ O thie! 6) patients; theated Wiith
tHERtIREe Wherdeterorated; Shdied (¢
Worsen, d-asivaselines; dwell)
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¢ The 7- to 8-week value for urine copper
reflects the effect of the drug on urinary
COPPErN excretion.

¢ Urine copper values at 1 year shew! that

the urne Copper has come Under goed
contrel (While the nermal value Is =50 ©d,
values lewer than 125) /gl ake Viewed: as
UREdEr geed contral):

9 e nermalvalueier nenceruiopliasmiim
pPIaSE COPPRER IS apU 1O IG/GEIE SErthHE
Valles aits A Veair shiieW, g eee Contiolk




Table 6. 24-Hour Urine Copper and Nonceruloplasmin Plasma Copper Values®

™ Trientine Hydrochloride

1 - 1
Initial 7-8 wk 1y Initial 7-8 wk 1y

24-h urine copper level, ug 240 (20) 213 (23) 89 (10) 270 (60} 1102 (50) 116 (30)
Nonceruloplasmin plasma copper level, pg/dL 17.2(2.3) 11.8 (4.3) 14 (1.7) 10.7 (2.2) 11.8(3.6) 7.3(1.5)
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¢ Conclusion:

¢ Neurelogic deterioration; higher In the trientine
arm In the TM arm (statistically significant)

Long-term neureloegic recoevery: everalliwas very.
gooed

SpPEech| recovery was fair and did noet differ
petween the 2 arms.

Hight haseline speechl score IS predictive: of
neurelogic deterioration during treatment:

Frentine was wellftolerated. Silvisiaad e Rign sk
eif anemia;, letkepeniaand Iveritnctieon elevation

NeUuroelogic deteroration dukng initialitreatnment
With tHERLINE IS, aF gaVe Prognostic: SIgh.




_evel of Evidence

¢ Evidence level 2b

— Only 20/48 patient left in the study, after
8 Weeks treatment and there was no
further explanation and statistical data
e Withdrawers
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¢ Treatment of Wilson Disease With  Ammonium
Tetrathiomolybdate I, Initial Therapy: in a Total
off 55 Neurologically Affected Patients and Follow-
up With Zine Therapy,

Backgreund: It Isf unclear what anticeopper drug te

Use: fer patients with Wilsen disease Who) present
Withr neurelegic manifestations because
penicillamine often makes them
neurelegically, werse and! zine IS slew: acting).

@hjective: lierevaluate: the firequeRcy, oi;
NEUrEIGEICWEXSERING and airtigradVerse effects
Withrammenium tetrathiemolyisdate
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In many patients the drug was started at 120
mg/d, with 20 mg between meals 3 times daily
and 20 mg with meals 3 times daily.

Ini most patients, the between-meals doses were
then rapidly escalated during a several-day.
period, usually te a total dese of aboeuit 200 te

260 mg/d. In seme patients, the dese Was net
escalated.

Patients alse started Zine therapy, earkly. in thelrr 8=
Week stay/, usually, 50 mg 3 ties pPer day.
Patientsicid et recenver additienal
tetrathiemolyecate: aftei the nmalrsaweeks: @f;
thEnRapY-
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¢ Quantitative neurelogic test and speech
examination weekly

— Increase of 5 points (scale, 0-38) on the
guantitative neurelegic examination

— |ncrease of 3! points (scale, 0-7) on the speech

examination

¢ Bleed cell counts, liver function tests, anad
amylase; lipase;, creatininge; Serum urea
RItFegeEn;, UG acid; ke protein, anad Iren
Va2iBlEs

¥ EollowW U i) S Y/Eears
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¢ Results and Comment

¢ One off 22 patients showed a 6-point deterioration
InfWeek 2, so we scored her as showing
deterioration, although her scores varied guite
widely during the next 3iweeks.

¢ Only 1 patient shoewed significant deterioration, In

this case: between baseline and year 1, and this
Was clearnly’ related te nencompliancewithr zine
therapy/-

» No patient shewed! a S-point deterioration
(Increase) I SPEEechl score, and shoew.: statistically,
Signiicant Imprevemeni petween| baseline and
Veaus 4t
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¢ Putting these data tegether with data from
the earlier 33 patients described, of whom
1 deteriorated, we have seen a total of 2
neurolegic deterierations Ini 55 patients

treated,

for a rate of 3.6%.

$ S5 0 22 patienits exhibited bene: marrew.
SlUppression > anemia or leukepenia

¢ The frec

Ueney, off anemia o letukepeERIa

Was much RIGREr 1Rl the Currenit stuidy/

(G/22)

fan iR the earlier study, (A/35).
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¢ 3 of 22 patients exhibited elevations of
Serum aminotransferase enzymes

¢ AmMinotransferase elevations in 3 of 22
patients, was not detected at all in the

earlier study, off 33 patients.

¢ One difference Is that the number of
patients receving a daily: dese off 200! mg
O mere was only: 15 6 S& IR the: ariginail
stuey/ and wasH 14 i 22 [ the preseni:

study.
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# A second difference Is that the dose
escalation was considerably: more rapid in
the current study, usually taking less than

a week, while It eccurred during 2 to 3
WEEKS I the erginal study/.

¢ e mest iImpoertant difference Is that 1n
the erginal study, escalation Was) hased
O the pPreESEence: off fifee CoPPEr In the
pleed. 1N the' current stueys escalaticn Wwas

mere: anbitrary, aimed at quelling CoppEer
COXICILY qUICKIN/




Conclusion

¢ Penicillamine Is not suitable for patient of
Wilson disease with neurolegical
Symptoms.

¢ Zinc: the onset of effect Is too slow
¢ Neurolegic deterieration Righer In the

trientine’ arm 1N the TV arm (statistically/
Significant) (Grade B)

¢ Trientine had the low risk of side effect,
pPUL had the Righer death rate’ (Grade: )

9 AmmenitmNetraticmelyisdate WIthFZIRE
IS thie StUggestiver tieatmenit Preiecol or
nevrelegicalrdeiciimpreving: (Grade )




Application

e Are those evidence beneficial to our
treatment plan?

® NO, letrathiomelybhdate IS not
currently, availanie in aur CoURtry/.

® Yes, we do have much better
Understanding o hew: tHentine: act te
RIS pabient and we kiReW: therers
anether altermate rEther than thentine:
Whalchhwoetlatizel\/ ter e eneficialin
CaSE eS| a Nen-respender tertrnentine.




Follow-up

¢ Patient had been watched 1n my:
clinic for mere than 2 moenths, and
e Is a responder te Trientine. He
Speaks better now. WhICh IS net a
POGK Prognestic sign! fier leong term
nevrelegical deficit.




¢ Thanks for yoeur attention




