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Clinical Investigations
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Summary

Background: The prevalence of hepatotoxicity after long-
term oral amiodaronetherapy in Chinese patientswith or with-
out elevated liver enzymesat basdlineisunknown.

Hypothesis: Amiodarone may till be safely prescribed for
Chinese patientswho have basdlineliver dysfunction.

Methods. This is a retrospective cross-sectiona study.
Significant liver dysfunction (SLD) was defined as danine
aminotransferase (ALT) > 2 timesupper limit of normal range.

Results: Basdlineliver function was checked in 628 of the
720 Chinese patientsidentified. The mean duration of amio-
darone use was 615.9 + 703.1 days. Ninety patients (14.3%)
had elevated basdline ALT. The prevalence of SLD was3.7%
(confidenceinterval [Cl] 2.1-5.3%) and 4.4% (Cl 0.2-8.6%)
in patientswith normal (n = 538) and elevated (n = 90) base-
line ALT, respectively (p = 0.765). Therapy was continued in
42 patientswith elevated basdline ALT until final follow-up.
Eight of these (19.0%) had dlevated ALT uponfina follow-up,
but the derangement wasmild (mean ALT 134.8+ 145.91U/1,
median 76 |U/1). During follow up, 24 patientsdeveloped SLD
and half of these subsequently withdrew from therapy. The
ALT levelsat find follow-up had improved over timein both
groups, but the mean difference was not significant (255.1 +
706.4vs.131.0+207.51U/1,p=0.312).
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Conclusion: The prevalence of SLD in Chinese patients
taking oral amiodaronewith or without el evated basalineALT
wassimilar (4.4 vs. 3.7%). It seemsthat amiodarone may be
safely prescribed in patientswith elevated basdline ALT.
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Introduction

Amiodarone currently isacommonly used antiarrhythmic
agent.! It hasbeen reported that amiodarone can be associated
with seriousliver complications.2 In one meta-anadysisof the
efficacy and safety of amiodarone after myocardid infarction
(MI) and congestive heart failure (CHF), amiodaronewas as-
sociated with more liver complications than placebo, with a
prevaence of 1.0% per-patient-year.2 However, this meta-
analysis recruited only patientswith Ml and CHF who were
taking amiodarone. The outcome in patients who developed
amiodarone-rel ated hepatotoxicity isnot clearly definedinthe
literature. It isalso unclear whether amiodarone can be safely
used in patients with elevated basdline alanine aminotrans-
ferase (ALT). Our study aimed toinvestigatethe preval ence of
significant liver dysfunction (SLD) during amiodaronethera-
py in Chinese patientswith or without baseline elevated liver
enzyme. The subsequent outcome of patientswho devel oped
SLDisasoassessed.

Methods
Patients

Thisisacross-sectional retrospective analysis of Chinese
patients taking maintenance oral amiodarone therapy at two
hospitals. Prince of WalesHospital (PWH) isatertiary referral
center and Alice HML Nethersole Hospital (AHNH) isare-
gional hospital in Hong Kong. According to our computerized
dispensary records, weidentified al patientswho weretaking
ora amiodarone in PWH and AHNH from January 1998 to
December 2000. Only adult Chinesepatients (aged > 18 years)
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who had taken maintenance doses of oral amiodaronewerein-
cluded in the study; patientswho were given only intravenous
amiodarone were excluded. Case records were retrieved and
dataincluding indication of amiodarone, tota dosetaken, and
seria liver function tests during follow-up were recorded.
There were no specific follow-up intervals among these pa-
tients, but usualy they werefollowed upin medica speciaist
clinicsevery 3to 6 months.

M easurements

Alanine aminotransferase wasthe only liver enzyme used
for assessment of liver function in this study; measurements
<58 1U/l wereregarded as normal in our laboratory. Signifi-
cant liver dysfunctionwasdefinedasALT > 2 upper limit of
normd range (i.e., ALT >116 1U/l). Totd cumulative dose
wascal culated by multiplying thedaily doseby theduration of
amiodaronetherapy indays.

Statigtical Analyss

Didtribution of ALT and total cumulative dose was skewed
totheright; therefore, nonparametric tests (e.g., Mann-Whit-
ney U-test) were used for comparison. Student’s t-test was
used to compare the mean difference between the two groups
believed to have normal distribution (e.g., duration of amio-
daroneuseindays). Differenceswereconsidered Sgnificant at
p<0.05. Statistical Packagefor Socia Sciences(version 10.0)
computer software (SPSSInc., Chicago, Il1., USA) was used
to perform statistical anaysis. Valueswere expressed asmean
+ standard deviation. Categorical variableswerecompared us-
ing chi-squaretest or Fisher’ sexact test with an appropriate de-
greeof freedom.

Results

In al, 720 Chinese patients were recruited for analysis.
The demographic characteristics, maintenance dose of oral
amiodarone, and indicationsfor oral amiodarone are shown
in Table . Mean duration of oral amiodarone intake was
615.9 + 703.1 days. A total of 318 patients (44.2%) stopped
taking amiodarone during the follow-up period; the reasons
for withdrawal are shown in Table Il. Only four patients
(0.6%0) discontinued amiodarone because of liver dysfunc-
tion. No patient developed fulminant liver failure or had
amiodarone-rel ated desath.

Basdine liver function was evaluated in 628 patients
(87.2%) before ora amiodarone therapy. Of these, 538 pa-
tients had normal basdline liver function and 90 had elevated
basdine ALT (mean 112.9+ 222 .3 1U/). Serid liver function
tests of the two groups of patients are shownin Figure 1. In
those with normal basdline liver function, the prevaence of
SLD was3.7% (confidenceinterval [Cl] 2.1-5.3%); for those
with elevated basdline ALT, it was 4.4% (Cl 0.2-8.6%). The
differencewasnot satistically significant (p=0.765, Fisher's
exact test).

The evaluation of liver function in patients with elevated
basdine ALT isshown in Figure 1. Of patientswith elevated
baseline ALT who developed SLD after amiodarone (n=4),
two subsequently withdrew from amiodaronetherapy; theoth-
er two patients continued taking amiodaronein spite of thede-
velopment of SLD. Their ALT onlast follow-up ranged from
18to 731U/l. Theremaining 86 patientswith elevated baseline

TaBLE |  Petient demographics(n=720) and indication for amio-
darone
Variable Number (%)
Total number of patients 720
Prince of WalesHospita 601(83.5)
AliceHML NethersoleHospital 119(16.5)
Mae 363(50.4)
Femde 357(49.6)
Daily dose(mg)
100 114(15.8)
200 596 (82.8)
300 10(1.4)
Mean+ SD daily dose(mg) 185.92+38.65
Indications (%)
Atrid fibrillation 541(75.1)
Atrid flutter 68(9.4)
Ventricular tachycardia 54(7.5)
Ventricular fibrillation 5(0.7)
Supraventricular tachycardia 43(6.0)
Unknown 9(12

Abbreviation: SD = standard deviation.

TaBLE Il Reasonsfor amiodaronewithdrawd (n="720)
Reasons Number (%)
Thyroid dysfunction 85(11.8)
Pulmonary fibrosis 11(15)
Hepatotoxicity 4(0.6)
Ocular complication 8(11)
Bradycardia 17(2.4)
Torsadedepointes 2(0.3)
Other sdeeffects? 12(1.7)
Patient’sown decision 13(1.8)
Unspecified 55(7.6)
Othersb 43(6.0)
Amiodaroneno longer necessary 74(10.3)
Totd 324¢(45.0)

| ncluded skin or mucosal discol oration, minor neurological compli-
caions, vomiting, and diarrhea.

b Included treatment failure, interaction between amiodarone and
warfarin, switching of amiodaroneto other drugs, and amiodaroneal-
ready stopped in other hospitas.

¢ The total number of incidence was 324 instead of 318 because 4
patients experienced two and 1 patient experienced three adverse ef -
fectsinduced by amiodarone.
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| 720 Patients

n = 92, no baseline ALT available 4—‘

| Baseline ALT checked (n = 628) |

¥

[ Normal baseline (n=538) |

! !

v

Elevated baseline (n = 90)
ALT (58-2097 1U/l)

V !

No significant liver ALT >116 p=0.765 ALT > 116
dysfunction all along| | U/l on follow- | "Fisher's U/l on ALT > 58 but ALT< 116 on
during follow-up up (n =20 exact ¥ follow-up follow-up (n = 86)
(n=518) (3.7%)) test (n = 4 (4.4%)) (mean ALT 7.4 + 11.5 IU/I)
(range 61-97 1U/I)
/ l l \ Withdraw
— therapy
Withdraw Continue Continue Withdraw (n=34)
therapy (n = 10) | | therapy (n = 10) therapy (n = 2) therapy (n = 2) -
Continue
l l l l therapy (n =52)
Last ALT (1U/1) Last ALT (1U/I) Last ALT Last ALT *
297.0+773.4 150.3 £ 223.9 321U/l 18 U/I Last ALT (1U/1)
(14-2495) (23-765) 37 1U/1 731U/ 50.1 + 73.9 (18-490)
15.4% elevated ALT
- p =0.257 - - 3% J

(Mann-Whitney U-test)

Fic.1 Progressof patientsduring follow-up. ALT = aanineaminotransferase.

ALT did not develop SLD &fter amiodarone; of these, 52
(60.5%) continued taking amiodarone until final follow-up
and 42 had liver function tests performed at last follow-up.
Their mean ALT level onfinal follow-upwas50.1+ 73.91U/I.
Of these 42 patients, 8 (19.0%) had mildly elevated ALT onfi-
nal follow-up (mean ALT 134.8+ 145.91U/l, median 76 IU/).

Twenty-four patientsin our cohort werefoundto have SLD
after amiodaronetherapy (Fig. 2). Twelve patients (50%6) sub-
sequently withdrew from amiodarone therapy and 12 (50%)
continued amiodarone therapy in spite of liver impairment.
The ALT levelson final follow-up for most of these patients,
whether or not they withdrew from amiodaronetherapy, were

| 720 Patients |

—— > No baseline liver function
(n=92

603 Patients had no
significant liver

| 628 Patients had baseline ALT checked

dysfunction on <

follow-up

¢

ALT > 116 on follow-up (n = 24)
(mean ALT 533.5 £ 932.9 1U/l)
(range 117-4154 1U/1)

¢

¢

Withdraw therapy (n = 12)
(mean ALT 740.0 + 1264.3 1U/I)
(range 117-4154 1U/1)

Continue therapy (n = 12)
(mean ALT 326.4 + 357.4 1U/l)
(range 121-1397 U/I)

v

Last ALT (IU/l)
255.08 + 706.44
(range 14-2495)

v

Last ALT (IU/l)
131.0 £ 207.5
(range 23-765)

I\ p = 0.312 (Mann-Whitney U-test) )

Fic.2 Outcomeof patientswith significant liver dysfunction during amiodaronetherapy. ALT = aanineaminotransferase.



298 Clin. Cardiol. Vol. 29, July 2006

TasLE Il Liver test outcomeinthe 24 patientswho had significant liver dysfunction after oral amiodaronetherapy (al ALT valuesexpressed
inlU/)
ALT Proportion of Cumulaivedose
Basdine after Withdrew or ALTon Mean ALT devated ALT Durationtolast of amiodarone
ALT amiodarone continued last FU onlast FU onlast FU follow-up (days) 2 taken(g)
84 138 Withdrew 18 1274 138
27 155 Withdrew 131 1129 318
20 213 Withdrew 114 1.093 144
28 155 Withdrew 19 1.042 255.0
21 184 Withdrew 69 973 84
29 117 Withdrew 2 255.1+706.4 5/12 84 145.0
14 2,495 Withdrew 2,495 =41.67% 266 176.4
39 125 Withdrew 32 148 46
A 203 Withdrew 14 145 2126
48 4,154 Withdrew 41 112 26
14 380 Withdrew 33 91 304
98 567 Withdrew 73 19 311
Mean Mean
598.8+500.5 77.2+926
45 1,397 Continued 765 112 224
16 519 Continued 183 590 1180
29 157 Continued 157 353 70.6
17 238 Continued 147 48 9.6
29 228 Continued 64 746 149.0
52 242 Continued 61 131.0+207.5 6/12 71 142
23 169 Continued 43 =50% 1147 1180
19 151 Continued A 432 86.4
18 133 Continued 26 500 100.0
25 160 Continued 23 1.255 3770
465 402 Continued 37 678 136.0
128 121 Continued 32 848 170.0
Mean Mean
565.0+395.9 1139+ 981
NS,p=0.312 NS p=1 NS, p=0.856 NS,p=0.319

aFor thosewho withdrew, it wasthe duration from the date of withdrawal tolast follow-up; for those who continued therapy, it wasthetota dura-

tion of amiodaroneintake uptolast follow-up.

Abbreviations: ALT = aanineaminotransferase, FU =follow-up, NS=not significant.

found to haveimproved over time(Tablelll). Themean ALT
on final follow-up in those patients who withdrew and those
who continued therapy was 255.1 + 706.4 1U/l and 131.0 £
207.5 1U/1, respectively. The difference was not satistically
significant (p = 0.312). Five of the 12 patients (41.67%) who
withdrew from therapy il had elevated ALT over along peri-
od of time (598.8 + 500.5 days).

Discussion

Amiodarone-related hepatotoxicity has been described in
many case reports, the majority of which describe severe or
evenfatd liver consequences associated with amiodarone.®19
However, these reports cannot provideinformation about the
magnitude of the problem. Vorperian et al. 2 reported ameta-
analysisof controlled trials using amiodarone and found that

theoddsof experiencing adverseliver effectsin patientstaking
amiodarone were similar to those of taking placebo. Lewis
et al.5 reported the prevalence of amiodarone hepatotoxicity
among 104 patients and found that the prevalence of symp-
tomatic “ hepatitis’ was 3%. In our seriesof 720 patients, the
preval ence of amiodarone-rel ated hepatotoxicity inthosewith
normal baselineliver functionwas 3.7%, whichwas consistent
with previousstudies.

The outcome of patients taking amiodarone who had ele-
vated basaline ALT wasal so addressed in our study. Contrary
to the serious complications described in isolated case re-
ports, the preva ence of SLD among thosewith € evated base-
lineALT was4.4%, with no significant differencefromthose
withnormal basdlineliver function. Among our patientswith
€levated baseline ALT who continued to take amiodarone up
to thefinal follow-up, 44 had ALT checked at that time. The
mean ALT then was49.7 + 72.2 [U/I. Only 8 of 44 patients
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(18.2%) had mildly elevated ALT on fina follow-up (mean
ALT 134.8 + 145.9 1U/l). No patient developed fulminant
hepatitis, and there was no death related to liver complica
tions. It seemed that mildly elevated basdline ALT isnot an
absolute contraindication for oral amiodaronetherapy, asthe
outcomein thisgroup of patientswas not particularly worse.
Close monitoring of liver function during amiodaronethera-
py may beall that isneeded for patientswith €l evated basdline
liver enzymes.

The effect of continuing amiodarone therapy in patients
who developed SLD after taking it wasexamined inthisretro-
pectiveanalysis(Fig. 2, Tablelll). Among these patients, the
mean ALT on fina follow-up was similar whether or not
amiodarone was withdrawn. Liver function remained im-
pairedin 42-50% of patientsirrespective of amiodaronewith-
drawal after an approximately 1.5-year follow-up. Although
thehaf-lifeof amiodaroneisupto 3 months, patientswith per-
sistent liver dysfunction despite drug withdrawal possibly
haveliver pathol ogy other than amiodaronetoxicity, consider-
ing that amiodarone therapy had been stopped for such along
period of time. Itisinteresting that continued amiodarone use
in patientswith SLD appeared not to be hazardous; only 1 of
12 patients continued to have avery high ALT levd. It seems
that amiodarone can till be continued in patients with mild
liver dysfunction provided it is closely monitored. However,
the exact cause of liver dysfunction among these patients
could not be delineated in this study, whichisamagjor limita:
tionfor retrospectiveanalyss.

Study Limitations

Thiswas aretrospective historical cohort study and it had
certain limitations. First, documentation in case records may
be incomplete, making it difficult to delineate the causes for
abnormal basdineliver function. Second, viral hepatitismark-
erswere checked in only afew patients, and wewerenot able
to assessthe relationship between chronic hepatitisand amio-
darone-rel ated hepatotoxicity. Third, symptomsrelated toele-
vated ALT were not known because of incomplete documen-
tation in case records. Fourth, since it was a retrospective
study, liver function testswere not performed on aregular ba-
sis. Therefore it was possible that some patients who devel-
oped SLD weremissed.

Conclusion

The prevalence of significant liver dysfunction after oral
amiodaronein our patients with normal or elevated baseline

ALT was 3.7 or 4.4%, respectively. Liver dysfunction after
ord amiodaronein patientswho had elevated basdline ALT or
who developed SLD during amiodarone therapy seemed not
to be severe and may not warrant immediate withdrawal.
Closemonitoring of liver functionisrecommended.
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