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Background: Safety profiles of classical and
new antidepressants are well established. Hepato-
toxicity is known to occur. Recently, several cases
of severe hepatic injury associated with the new
antidepressants have been reported, prompting us
to quantify this risk.

Method: To estimate the cumulative incidence
of hepatic adverse reactions associated with anti-
depressants, we used cases of hepatic damage
collected via spontaneous reporting and included
in the Spanish Pharmacovigilance System data-
base; for exposure, we have used data from drug
sales to the Spanish National Health System.

Results: The estimated reported incidence
did not show major differences for the antide-
pressants studied, ranging from 1.28 cases per
100,000 patient-years for sertraline to 4.00 for
clomipramine, except for nefazodone, which
was the agent that had the highest incidence
with 28.96 cases per 100,000 patient-years.

Conclusion: The reported incidence of
hepatic adverse reactions to nefazodone seems
to be higher than that estimated so far. Given the
high prevalence of depression and the widespread
use of antidepressants, physicians should be alert
to the possibility that these medications cause
hepatitis and consider early discontinuation of
an antidepressant if the condition is suspected.
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D epression is one of the most prevalent illnesses,
and the use of antidepressant medication is increas-

ing accordingly.1 Modern pharmacotherapy is the corner-
stone of effective treatment of depression. In recent years,
the introduction of several new antidepressants with
different pharmacologic properties into the market2 has
expanded the options open to physicians for depression
treatment.

Currently, the use of the classical antidepressants is lim-
ited because of their anticholinergic and sedative effects,
their cardiovascular toxicity, and their potential interaction
with alcohol. The newer selective serotonin reuptake in-
hibitor antidepressants (SSRIs) are devoid of these effects,
although they share others.3 For both types of antidepres-
sants, hepatotoxicity has been described to occur.4 Anti-
depressants have been associated with a low incidence of
idiosyncratic hepatic injury and, with a few exceptions,
lead to a uniform and characteristic form of injury, either
cholestatic or hepatocellular.5 Some recently reported
cases of severe hepatic injury associated with the new
antidepressants6–14 have prompted us to quantify the risk
of such an adverse effect.

METHOD

In this study, cases of hepatic damage associated with
antidepressants, collected by the Spanish Pharmaco-
vigilance System,15 via “yellow card,” have been used.
Briefly, this is a decentralized system with regional cen-
ters to which physicians and hospital pharmacists send
spontaneous reports of suspected adverse drug reactions.
Events associated with the previous use of recently mar-
keted drugs are specifically requested. Reports are clas-
sified as fatal (the drug has or may have contributed to
the fatal outcome), serious (life-threatening), moderate
(adverse drug reactions led to admission to hospital or
absence from work or school, without being directly life-
threatening), or mild (adverse drug reactions with little
importance and short duration) and are included on-line
into a common database, accessible from both regional
centers and the coordinating center. Adverse drug reac-
tions are classified in organ-system categories according
to the World Health Organization terminology.16
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Exposure information was gathered from the ECOM
(Especialidades Consumo de Medicamentos) database of
the Ministry of Health. This database contains informa-
tion of the community drug consumption done through
the Spanish National Health System, which covers virtu-
ally the whole population (99%). Drug consumption data
were converted into defined daily doses (DDD)17 and
then into treated patients: a consumption of 365 DDD ac-
counting for 1 patient treated in a year. DDD values were
those proposed by the World Health Organization.18 In
this manner, reporting rate can be estimated as the quo-
tient between the number of reported cases and the num-
ber of person-years.19 The estimation of the reporting rate
was based on the assumption that the exposed population
was large and the cases scarce20; accordingly, the report-
ing of suspected adverse reactions associated with these
drugs would follow a Poisson distribution and, based
on its relation to the chi-square distribution, confidence
limits could be obtained.21

RESULTS

The reporting rate of hepatic injury cases associated
with the use of antidepressants was similar, ranging from
1.28 cases per 100,000 patient-years for sertraline to 4.00
for clomipramine, except for nefazodone, which was the
agent that had the highest incidence with 28.96 cases per
100,000 patient-years (Table 1). Table 2 displays some
details of all the cases with suspected hepatic injury
related to nefazodone.

With regard to severity, 13 of 99 reported cases of hepa-
totoxicity presumably associated with antidepressants

were considered as serious or fatal: 12.5% for classical
antidepressants and 13.6% for the new antidepressants.

DISCUSSION

The main finding of the present study is the abnor-
mally high incidence of hepatic damage reported for nefa-
zodone. Nefazodone is a phenylpiperazine derivative that
inhibits the reuptake of both norepinephrine and serotonin
and antagonizes the 5-HT2 and α1-adrenergic receptors.
Premarketing evaluation of nefazodone showed the drug
to be an extremely safe and effective treatment for depres-
sion, although it found infrequent abnormal liver function
tests.6 In 1997, the Swedish Medical Products Agency
stated that new adverse reactions to nefazodone included
hepatitis,22 and recently, some serious cases of nefazo-
done hepatocellular injury have also been described.6,8,13,14

Some biases could account for our findings. First, it is
theoretically possible that spontaneous reporting accounts
for some differences between drugs if adverse drug reac-
tions are reported in different ways. Also, the various anti-
depressants might be used by different types of patients or
for different durations. Since there has been no interaction
between the pharmacovigilance centers and doctors in
this regard and there is no reason to explain a preferential
use of whatever antidepressant in patients prone to de-
velop hepatic damage or for different durations, we firmly
believe that these biases do not influence our present re-
sults. Moreover, in our estimation, it has been assumed
that all antidepressants prescribed were taken by patients;
otherwise, incidences would increase and the risk would
be higher. Finally, although the incidence figures for nefa-
zodone seem to be low (3 cases in 10,000 patients treated
per year), it should be taken into account that these figures
are affected by underreporting, which has recently been
estimated in Spain to the order of one thousandth—i.e.,
1 case out of 1000 (severe reactions are less affected by
underreporting).23 Thus, it is plausible to presume that the
real incidence is higher. On the other hand, asymptomatic
or subclinical hepatic reactions may not be detected, and
subsequently not reported, despite the fact that these reac-
tions could evolve into chronic liver diseases. Small num-
bers, as is the case with nefazodone, are always a problem
in spontaneous reporting. This problem should be dealt
with by using comparable denominators when possible
and by using appropriate statistical methods. At any rate,
the scarcity of cases does not preclude using these data for
signal generation or for strengthening previous signals.

For the 3 cases related to nefazodone, a probable causal
relationship between the use of nefazodone and hepatic
injury can be established according to Karch-Lasagna’s
algorithm24 since there was a temporal relationship be-
tween the administration of the drug and the onset of the
patients’ signs and symptoms and because alternative
explanations were ruled out. In these patients, nefazodone

Table 1. Reported Rate of Hepatic Injury Associated With
Antidepressantsa

Number Number Reporting Rate per 100,000
Antidepressant  of Casesb of DDDsc  Patient-Years (95% CI)

Classical
Clomipramine 16 146,267,025  4.00 (2.28 to 6.49)
Imipramine  6  76,138,490  2.88 (1.06 to 6.26)
Maprotiline  4 102,825,732  1.42 (0.39 to 3.64)
Amitriptyline  7 172,325,315  1.48 (0.60 to 3.06)
Mianserin  6  69,101,597  3.17 (1.16 to 6.90)
Trazodone  1  14,356,467  2.54 (0.06 to 14.18)

New
Fluvoxamine  6  60,502,795  3.62 (1.33 to 7.88)
Venlafaxine  3  43,088,205  2.54 (0.52 to 7.43)
Paroxetine 14 281,849,974  1.81 (0.99 to 3.04)
Citalopram 2  50,508,598  1.45 (0.18 to 5.22)
Fluoxetine 26 531,180,860  1.79 (1.17 to 2.61)
Sertraline 5 142,201,020  1.28 (0.42 to 3.00)
Nefazodone 3  3,783,355 28.96 (5.97 to 84.64)

aAbbreviations: CI = confidence interval, DDD = defined daily dose.
bPeriod considered, 1989–1999 for all but: venlafaxine, 1995–1999;
paroxetine, 1992–1999; citalopram, 1996–1999; sertraline,
1993–1999, and nefazodone, 1997–1999.
cDDD values in mg: clomipramine, 100; imipramine, 100;
maprotiline, 100; amitriptyline, 75; mianserin, 60; trazodone, 300;
fluvoxamine, 100; venlafaxine, 100; paroxetine, 20; citalopram, 20;
fluoxetine, 20; sertraline, 50; nefazodone, 400.
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was the only suspected drug. Withdrawal of the drug was
followed by an abatement of liver dysfunction except in
the patient who died. In this case, the findings in the liver
biopsy specimen showed marked centrozonal necrosis,
which is consistent with a toxic etiology, as zone 3 con-
tains higher cytochrome P450 activity. All cases exhibited
a hepatocellular pattern of injury with high serum amino-
transferase levels and increases in serum total bilirubin.
The absence of clinical hallmarks of hypersensitivity sug-
gests that a toxic metabolite, rather than drug allergy, is
probably responsible (metabolic idiosyncrasy).

In conclusion, we think that our results further em-
phasize the importance of hepatic injury associated with
nefazodone. The fact that nefazodone, in contrast to
tricyclic and other SSRI antidepressants, is being pro-
moted as devoid of sexual effects in either men or women
could account for an increase in its use and the appear-
ance of a great number of cases of hepatic damage. Physi-
cians should be alert to the possibility of antidepressant-
associated hepatitis, particularly when nefazodone is
used, and consider early discontinuation of the drug if
this condition is suspected. It seems reasonable to avoid
the use of this drug in patients with preexisting liver
disease. Routine liver chemistries should be performed
before nefazodone therapy begins, and patients should
be monitored regularly.

Drug names: citalopram (Celexa), fluoxetine (Prozac and others),
fluvoxamine (Luvox and others), lorazepam (Ativan and others), nefa-
zodone (Serzone), paroxetine (Paxil), sertraline (Zoloft), venlafaxine
(Effexor).

REFERENCES

  1. Doris A, Ebmeier K, Shajahan P. Depressive illness. Lancet 1999;354:
1369–1375

  2. Rosholm JU, Gram LF, Isacsson G, et al. Changes in the pattern of antide-
pressant use upon the introduction of the new antidepressants: a prescrip-
tion database study. Eur J Clin Pharmacol 1997;52:205–209

  3. Mourilhe P, Stokes PE. Risks and benefits of selective serotonin reuptake
inhibitors in the treatment of depression. Drug Saf 1998;18:57–82

  4. Borg S, Öhman I. Antidepressant drugs. In: Dukes MNG, ed. Meyler’s

Table 2. Main Features of Cases With Suspected Hepatic Injury Related to Nefazodonea

Age (y)/ Treatment Duration Bilirubinc ALTc AP
Patientb Gender (days) (µmol/L) (U/L) (U/L) Type of Damage Severity (outcome)

113 73/F  49 292.4 834 115 Hepatocellular Fatal (death)
necrosis (zone 3)

214 38/F 195 321.5 ND ND ND Moderate (no recovery in 3 months)
3 44/F  74  21.0 116 ND Hepatocellular Moderate (recovery)
aAbbreviations: ALT = alanine aminotransferase (normal < 40 U/L), AP = alkaline phosphatase (normal < 279 U/L), bilirubin (normal < 1.0 mg/dL),
ND = no data.
bIn all 3 cases, nefazodone was administered at 400 mg/day for depression; cases 1 and 2 also took lorazepam.
cThe ALT values are those at presentation, whereas bilirubin values are the highest recorded.

Side Effects of Drugs. 14th ed. Amsterdam, The Netherlands: Elsevier
Science; 2000:33–85

  5. Davis M, Williams R. Hepatic disorders. In: Davies DM, ed. Textbook of
Adverse Drug Reactions. 4th ed. New York, NY: Oxford University Press;
1991:245–304

  6. Aranda-Michel J, Koehler A, Bejarano PA, et al. Nefazodone-induced
liver failure: report of three cases. Ann Intern Med 1999;130:285–288

  7. Horsmans Y, De Clercq M, Sempoux C. Venlafaxine-associated hepatitis
[letter]. Ann Intern Med 1999;130:944

  8. Schrader GD, Roberts-Thompson IC. Adverse effect of nefazodone:
hepatitis [letter]. Med J Aust 1999;170:452

  9. Kim KY, Hwang W, Narendran R. Acute liver damage possibly related to
sertraline and venlafaxine ingestion. Ann Pharmacother 1999;33:381–382

10. Cai Q, Benson MA, Talbot TJ, et al. Acute hepatitis due to fluoxetine
therapy. Mayo Clin Proc 1999;74:692–694

11. Capella D, Bruguera M, Figueras A, et al. Fluoxetine-induced hepatitis:
why is postmarketing surveillance needed? Eur J Clin Pharmacol 1999;
55:545–546

12. Hautekeete ML, Colle I, van Vlierberghe H, et al. Symptomatic liver
injury probably related to sertraline. Gastroenterol Clin Biol 1998;22:
364–365

13. Lucena MI, Andrade RJ, Gomez-Outes A, et al. Acute liver failure after
treatment with nefazodone. Dig Dis Sci 1999;44:2577–2579

14. Anonymous. Un caso notificado: hepatitis por nefazodona. Butlleti Groc
1998;4:20

15. Laporte JR. Spain. In: Inman WH, ed. Monitoring for Drug Safety. 2nd ed.
Lancaster, England: MTP Press Limited; 1986:143–152

16. International Monitoring of Adverse Reactions to Drugs. Adverse
Reaction Terminology. Uppsala, Sweden: World Health Organization
Collaborating Centre for International Drug Monitoring; 1992

17. Lunde PKM, Baksaas I, Halse M, et al. The methodology of drug utiliza-
tion studies. In: Bergman U, Grimsson A, Wahba AHW, et al, eds. Studies
in Drug Utilization. Copenhagen, Denmark: World Health Organization
Regional Office for Europe; 1979:17–28

18. Anatomical Therapeutic Chemical (ATC) Classification Index With De-
fined Daily Doses (DDDs). Oslo, Norway: World Health Organization
Collaborating Centre for Drugs Statistics Methodology; 1997

19. Tubert P, Bégaud B, Péré JC, et al. Power and weakness of spontaneous
reporting: a probabilistic approach. J Clin Epidemiol 1992;45:283–286

20. Rothman KJ, Greenland S. Measures of disease frequency. In: Rothman
KJ, Greenland S, eds. Modern Epidemiology. 2nd ed. Philadelphia, Pa:
Lippincott-Raven; 1998:29–46

21. Dobson AJ, Kuulasmaa K, Eberle E, et al. Confidence intervals for weight
sums of poisson parameters. Stat Med 1991;10:457–452

22. Anonymous. Regulatory Matters. World Health Organization Drug
Information. Geneva, Switzerland 1998;12:16

23. Alvarez-Requejo A, Carvajal A, Begaud B, et al. Under-reporting of
adverse drug reactions: estimate based on a spontaneous reporting scheme
and a sentinel system. Eur J Clin Pharmacol 1998;54:483–488

24. Karch FE, Lasagna L. Toward the operational identification of adverse
drug reactions. Clin Pharmacol Ther 1977;21:247–254

137


	Table of Contents

