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Carlo Colosimo The rise and fall of tolcapone

On 12 November 1998 the European Agency for the Eviallg closely monitored, and led to the suspension of the mar-
uation of Medicinal Products (EMEA) scientific commitketing authorization for this drug in the European Union.
tee recommended the suspension of the marketing authoSince its marketing, approximately 100,000 patients
rization for tolcaponéTasmar)owing to increasing con- worldwide, approximately half of them in the European
cerns over reports of severe hepatotoxicity. Three caseboion, have been treated with tolcapone. In the United
acute, unpredictable hepatitis with fatal outcome have bé&tates the Food and Drug Administration (FDA) has not
reported so far. Two months before, Assal and coworkeesommended the suspension of tolcapone but has ad-
[1] had first described a case of fulminant hepatitis invesed that a revised label be issued for it which indicates
Swiss patient possibly related to the use of tolcaponeth@at tolcapone should be used as adjunctive therapy only
74-year-old woman developed this complication 9 weelkspatients with Parkinson’s disease who do not respond
after starting tolcapone as add-on therapy for Parkinsosedisfactorily to other therapies and with close monitoring
disease. Despite the lack of postmortem data, a liver biop$yiver function. This and other important safety informa-
showed severe centrolobular necrosis and a lobular tion were immediately communicated to all physicians.
flammatory infiltrate composed mostly of plasma cells arfithe FDA suggested that serum ALT and aspartate amino-
eosinophils. In the United States another patient under todnsferase (AST) levels should be determined at baseline
capone died from hepatic necrosis. Following these eveaisl then every 2 weeks for the first year of therapy, every
the EMEA had mandated on 15 October 1998 the mo#fiweeks for the next 6 months, and then every 8 weeks
toring of liver function before starting tolcapone theraghereafter. If the dose is increased from the initial 100 mg
and every 3 weeks for the first 3 months, then monthly tard. to 200 mg t.i.d., liver enzymes monitoring should take
the next 3 months. Additional liver monitoring using thelace before increasing the dose and then be reinitiated at
same schedule was deemed necessary if the dose wahénfrequency above. Tolcapone should be discontinued if
creased. The alanine aminotransferase (ALT) threshéldl or AST exceeds the upper limit of normal, or if clin-
for discontinuing treatment was set at three times the gal signs and symptoms suggest the onset of hepatic fail-
per normal limit. This precaution became inadequate wheme. The FDA is closely monitoring this matter and may
a third case of fulminant hepatitis related to tolcapone wage further action if new reports show that the liver injury
described in a patient whose liver enzymes were already tadée proves greater than it now appears.

This news was quite remarkable, considering that tol-
capone was the first compound of a new class of antipar-
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half-life of levodopa, by blocking its catabolism by COMT
[2]. First-generation COMT inhibitors, such as pyrogallol,
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new COMT inhibitors were described as potent, highly
selective, and apparently nontoxic drugs. Therefore their
potential therapeutic role has been fully explored in the
past 5 years. Tolcapone and entacag@uantan/Comtess)
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t.i.d.) over a period ranging from 6 to 52 weeks, in Parkiparticularly in light of findings of the only liver biopsy
son’s disease patients with fluctuating [4—7] and stable f&rformed [1]. The contribution of liver COMT inhibition
9] disease. All the doses of tolcapone were well tolerat@ad of the complex hepatic catabolism of tolcapone (glu-
and similarly effective in reducingff time (by 11-32% curonization, sulfation, acetylation, and oxidation by cy-
compared to placebo), and simultaneously levodopa dasshrome P450) to the toxic reaction induced by this drug
(by 12—29% compared to placebo) and dosing frequerisyalso unknown [11].
In stable patients the addition of tolcapone to levodopaAs expected, after tolcapone was banned from the Eu-
determined a 13-15% improvement in the motor disabibpean market, concerns were raised about the possibility
ity scores in one study [8] but no significant improvemeaot entacapone inducing similar adverse reactions. Enta-
in another [9]. The side effects of tolcapone were consigpone was granted marketing authorization in the Euro-
tent with potentiation of levodopa dose (dyskinesia, ngquean Union in September 1998, and it has subsequently
sea, postural hypotension), but the drug was generdlien marketed in most European countries. Given the
well tolerated, and no laboratory or electrocardiograpldiommon structure and mechanism of action of entacapone
abnormalities were noted. The only exception to this eead tolcapone, the EMEA scientific committee exten-
cellent tolerability, was an asymptomatic increase sively reviewed the safety data for entacapone. The infor-
aminotransferase levels (ALT was more often elevatettion from preclinical toxicological studies and clinical
than AST). These abnormalities were noted in only 1.76fials indicates that entacapone does not appear to be he-
(16 subjects) of the 906 patients treated with tolcaponepatotoxic [11-14]. They concluded that the liver toxicity
the above studies, and they were always reversible wittobtolcapone cannot be considered a class effect of COMT
without the withdrawal of the drug. Consequently thishibitors with a nitrocatechol structure and did not rec-
side effect was not considered of significance and tolmmend monitoring liver enzymes. However, rare reports
capone was launched in the European Union, Canada, @ndsymptomatic increases in liver enzymes have been
Switzerland in August 1997 and in the United Statesrimade in postmarketing surveillance (EMEA press release,
early 1998. At the time of marketing suspension in t28 November 1998). Hence, despite the lack of an official
European Union the drug was available in 38 countrissatement from EMEA, a strict monitoring of liver func-
These data taken together clearly indicate that this tion during the first 6 months of therapy with entacapone
common, unfavorable effect could not have been antis-advisable, using a schedule similar to the one adopted
pated from the clinical trials. However, the trials welia the United States for tolcapone. In addition, EMEA no-
conducted on a relatively low number of patients, cottified that entacapone is not recommended for patients
pared to the high number of patients who started using teith a previous history of neuroleptic malignant syn-
capone after it was marketed. drome and/or nontraumatic rhabdomyolysis. These rare
The underlying mechanism of the liver failure induceativerse events have never been reported with entacapone
by tolcapone is still unclear. A severe idiosyncratic reaceatment from controlled trials, in which entacapone was
tion, such as that observed with isoniazid or diclofenacgdiscontinued abruptly. Nevertheless, since they have been
possible; these rare reactions are usually unpredictaiideerved rarely in patients with Parkinson’s disease when
and occur when a series of genetic and environmental faitier medications were withdrawn abruptly or because of
tors coincide in a single patient [10]. An immune-medéevere dyskinesia, prescribers should exercise caution
ated or mixed mechanism, such as those observed witten discontinuing entacapone treatment and even when
halothane and phenytoin, cannot, however, be excludsdlosage is adjusted.
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