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Pharmacokinetics of Acitretin
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Acitretin, the metabolite of etretinate, is eliminated far more
rapidly from the human body than is etretinate. It has therefore
been suggested that only a short period of contraception would
be required following the completion of long-term therapy.
However, recent studies have demonstrated the presence of
etretinate in the plasma of acitretin-treated patients. In this
paper, we review the results of studies at our centre in view of
the recently discovered metabolic pathways for acitretin. Re-
esterification of acitretin to etretinate, however, results in a loss
of the metabolic advantages of acitretin. Because of this new
knowledge, the recommended contraception period after acitre-
tin therapy has been lengthened to 2 years.
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Etretinate and acitretin have similar antipsoriatic activity (1).
However, since both compounds are teratogenic a contraception
period following completion of treatment with these molecules
is obligatory (2). Because of its high lipophilic properties, etret-
inate is stored in the adipose tissue and, after discontinuation of
a treatment, the drug is released very slowly from this compart-
ment, necessitating the mandatory contraception during the en-
suing 2 years (3, 4).

Acitretin, the main metabolite of etretinate. does not accumu-
late in any particular tissue and is eliminated far more rapidly
than etretinate. Consequently, a period of contraception lasting
only 2 months is deemed sufficient after acitretin treatment (5,
6). In consequence, large numbers of patients previously treated
with etretinate have been placed on acitretin therapy (7). Results
of the analysis of blood samples from these patients indicated
that acitretin did not drastically prolong the elimination of the
etretinate that was stored in the adipose tissue. The very slow
elimination of etretinate in one of the subjects was attributed to
his obesity.

However, some years later and contrary to all expectations, a
peak co-eluting with etretinate was detected in high perform-
ance liquid chromatographic traces of plasma samples from
acitretin-treated patients.

Additional spectroscopic analysis (UV, MS) unequivocally
identified this peak as etretinate. Based on results of animal
studies at Hoffmann-La Roche (Basle. Switzerland and Nutley,
NI, USA), it is now known that alcohol can play an important
role in the synthesis of etretinate from acitretin (8, 9).

At our centre, 20 patients (17 males, 3 females; age range
20-65 years) were treated for at least 12 weeks with acitretin (30
mg/day, orally). Blood samples were taken on starting the ther-
apy. during the treatment, and also after completion of the
therapy. The samples were analysed by high performance liquid
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chromatography for acitretin, 13-cis-acitretin, as well as for
etretinate (10). The method consists of purification of the in-
jected extract on a precolumn followed by column-switching
and gradient clution of a reversed phase column. A repre-
sentative chromatogram is shown in Fig. 1. In none of the
patients was etretinate present in the plasma when starting the
acitretin therapy. However, in 10 of the 20 patients the extra
etretinate peak was found after only a few days of therapy with
acitretin. Moreover, in the same patients, acitretin and 13-¢is-
acitretin persisted in the plasma much longer than expected after
the discontinuation of acitretin treatment. In 6 of the etretinate-
positive patients, the levels of etretinate were <5 ng/ml. Two
patients had levels around 10 ng/ml, while in the remaining 2
patients, levels up to 60 or even 100 ng/ml were found. The
samples positive for etretinate on the column-switching HPLC
system (10) were reanalysed on an adsorption system based on
the isocratic elution of a 15x0.46 cm 1.D. Chromspher Silica
column with n-hexane-methylsalicylate-acetic acid (200:18:0.3,
by vol) at a flow rate of 0.85 ml/min. The effluent was mon-
itored at 360 nm. The results obtained on both HPLC systems
were in close mutual correlation and again positively identified
‘the peak’ as etretinate, as in both systems it co-chromato-
graphed with an etretinate standard.

In a more recent study the pharmacokinetic behaviour and the
distribution of acitretin were evaluated in its target tissue itself,
i.e. the epidermis, in healthy volunteers. 13-Cis- and trans-
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Fig. 1. Representative HPLC chromatogram on the column-switching
system. Peak identification, C: 13-cis-acitretin; T: acitretin; IS: internal
standard (13-cis-retinoic acid); E: etretinate, Levels were 8.1, 4.6 and
12.9 ng/ml for 13-cis-acitretin, acitretin, and etretinate, respectively.
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acitretin were measured by HPLC in plasma, blister fluid and
epidermal samples. After multiple dosing (50 mg orally for 13
days) no accumulation of trans-acitretin was found in plasma or
blister fluid. However, AUC values for rrans-acitretin in the
blister roof tended to be higher after multiple dosing (11). In an
extension of this study to 12 psoriatic patients and to longer
periods of treatment with acitretin (2 months to 3.5 years, 25 mg
acitretin/day) plasma, skin biopsy material and subcutaneous fat
were analysed. Trough levels of acitretin were consistently at the
limit of quantification in both adipose tissue and skin, while the
peak level was reached within 5 h of the intake of acitretin,
suggesting a rapid penetration of the drug into skin and adipose
tissue and indicating that neither skin nor adipose tissue func-
tions as a storage compartment for acitretin. Here too, etretinate
formation was demonstrated in the plasma of 2 patients who
later admitted to being regular beer drinkers. In the same 2
patients, the etretinate concentrations in adipose tissue exceeded
I pg/g wet weight, thus confirming the storage of etretinate in
this tissue and illustrating again this unusual metabolic pathway
of acitretin (12).

These results, together with data from other centres, have
serious implications for acitretin management of patients. The
recommended 2-year contraception period following etretinate
therapy has now been extended to acitretin and leads to the loss
of many of the earlier-described advantages of acitretin, com-
pared with etretinate.

Pharmacokinetics of acitretin 123

REFERENCES

I. Gollnick H, Bauer R, Brindley C, Orfanos CE, Plewig G, Wokalek
H. Hoting E. Acitretin versus etretinate in psoriasis. J] Am Acad
Dermatol 1988; 19: 458-469.

2. Lammer EJ. Embryopathy in an infant conceived one year after
termination of maternal etretinate. Lancet 1988; ii: 10801081,

3. Rollman O, Vahiquist A. Retinoid concentrations in skin, serum
and adipose tissue of patients treated with etretinate. Br J Dermatol
1983; 109: 439-447.

4. DiGiovanna JI, Zech LA, Ruddel ME, Gantt G, Peck GL. Etret-
inate, persistent serum levels after long-term therapy. Arch Derma-
tol 1989; 125: 246-251,

5. Brindley CJ. Overview of recent clinical pharmacokinetic studies
with acitretin (Ro 10-1670, etretin). Dermatologica 1989; 178:
79-87.

6. Gronhgj Larsen F. Jacobsen P, Eriksen H. Gronhgj J. Kraghalle K,
Nielsen-Kudsk F The pharmacokinetics of acitretin and its 13-cis-
metabolite in psoriatic patients. J Clin Pharmacol 1991; 31: 477-
483.

7. Lambert WE, De Leenheer AP, De Bersaques JP. Kint AH. Persist-
ent etretinate levels in plasma after changing the therapy to acitre-
tin. Arch Dermatol Res 1990; 282: 343344,

8. Chou RC, Wyss R, Huselton CA, Wiegand U-W. A newly discov-
ered xenobiotic metabolic pathway: ethyl ester formation. Life Sci
1991; 49: PL 169-172.

9. Wiegand U-W, Jensen BK. Pharmacokinetics of acitretin in hu-
mans. In: Saurat J-H, ed. Retinoids: 10 vears on. Basle: Karger.
1991: 192-203.

10. Wyss R, Bucheli F. Ultra-sensitive coupled-column liquid chroma-
tographic determination of retinoids by direct injection of large
plasma volumes and ultraviolet detection. J Pharm Biomed Anal
1990; 8: 1033-1037.

1. Meyer E, Lambert WE, De Leenheer AP, De Bersaques J, Kint AH.
The distribution of cis- and rrans-acitretin in human epidermis. Br J
Clin Pharmacol 1992; 33: 187-189.

12. Meyer E, De Bersaques J, Lambert WE, De Leenheer AP, Kint AH.
Skin, adipose tissue and plasma levels of acitretin with rare occur-
rence of esterified acitretin during long-term treatment. Acta Derm
Venereol (Stockh) 1993; 73: 113-115.

Acta Derm Venereol (Stocki) 74





