Pharmacology and Treatment

B

Vitamin B,, Crea

Dermatology 2001,203:141-147

Receved: November 23, 2000

Accepted Aprd 21, 2001

ontaining Avocado
il in the Therapy of Plague Psoriasis

Markus Stlicker? Ulrike Memmel® Matthias Hoffmann?® Joachim Hartung?

Peter Altmeyer?

*Department of Dermatoiogy and Allergelogy, Rubir University, Bochum, and "Department of Statistics of the

University of Dortmund, Germany

Key Words
Psoriasis - Vitamin B> cream - Avocado oil - Calcipotriol

Abstract

Background: There are already many effective topical
therapies available for use in the treatment of chronic
plagque psoriasis. Unfortunately, these treatments are
often associated with a rather significant risk of undesira-
hle effects. Objective and Methods: In this randomized,
prospective clinical trial, the effects of the vitamin D3 ana-
log calcipotriol were evaluated against those of a recent-
ly developed vitamin By, cream containing avocado oilin
an intraindividual right/left-side comparison. The trial
population consisted of 13 patients, 10 men and 3 wom:-
en, with chronic plaque psoriasis. The observation peri-
od was 12 weeks; the effects of therapy were assessed
on the basis of a PASI score adapted to the right/left-side
comparison technigue, the subjective evaluations of the
investigator and patients and the results of 20-MHz so-
nography. Resulfts: There was a more rapid development
of heneficial effects with the use of calcipotriol in the ini-
tial 8 weeks, although differences in effects were signifi-
cant only at the time point of therapy week 8 (p < 0.05).
After 12 weeks, neither the PAS| score nor 20-MHz sonog-
raphy showed significant differences between the two

treatments. While the efficacy of the calcipotriol prepara-
tion reached a maximum in the first 4 weeks and then
began to subside, the effects of the vitamin By, cream
containing avocado oil remained at a constant level over
the whole observation period. This would indicate that
the vitamin B,; preparation containing avocado oil may
be suitable for use in tong-term therapy, a hypothesis fur-
ther supported by the fact that the investigator and the
patients assessed the tolerability of the vitamin B+, cream
containing avocado oil as significantly better in compari-
son with that of calcipotriol. Conclusion: The results of
this clinical trial provide evidence that the recently devel-
oped vitamin By, cream containing avocado oil has con-
siderable potential as a well-tolerated, long-term topical
therapy of psoriasis.
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Introduction

Many effective preparations for use 1 the topical ther-
apyv of psoriasis are currently available. In addition 1o the
antipsoriaties dithranol. topical retinonds and corticoste-
roids. which have long been established as the standard
therapeulic agents. vitamin D¢ analogs arce being increas-
ingly used in the topical therapy of psoriasis. One factor
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that is common to these topical agents is a significant
potential for causing irritation [ 1]. 1t has been proven pos-
sible to reduce the risk of such undesirable elTects by coni-
binmg vartous tapical agents ar topical and systemic

antipsoriatics and. at the same time. 1o reduce the costs ol

treatment [2-4].
An unfavorable benefit/side cftect profile will reduce
compliance in patients who are already experiencing a

marked deterioration of their guality of life as a result of

psariasis, For this reason. it is a recognized need to hind
topical antipsoriatics with a more positive side cffect pro-
file. An exploratory investigation of the eftects of'an inno-
vative vitamin Bp: cream containing avocado oil was con-
ducted i the clinical trial discussed in this article.

Initial reports of therapeutic success after (mainly) par-

enterd administration of vitamin Bys in the treatment of

psoriasis were made some 40 vears ago,

Ruedeman and Albany [3] admimistered 1,100 pg
vitamin B;. i.m. daily over a period of 10-20 davs to 34
patients with psoriasis vulgaris. There was complete re-
mission in 11 cases. nearly complete remission i a fur-
ther 11 cases and significant improvement of symptoms
in 6 cases. Cohen 6] reported on psariatic patients who
had recerved 1.OOU pg vivomin By: L. daily on 6 dayvs
per week over a 3-wech pertod. Inat feast 30% ol thas
collective. complete or nearlv complete healing was
achieved.

It can be assumed that the eftects of the substance in
the skin alter systemic wdministration of vitamin B> are
relatinvely slight, as up to 90% of a dosc 1s climinated by
the renal pathway within 48 h and is therefore not avail-
able to the target organ = the skin [7]. With topical applhi-
cation, the excelient depot characteristics [8] ol the skin
ensure that a large percentage of the vitamin By present
in the eream base remains continuously available. The
tact that dermal vitamin By levels are reduced in psoriat-
ic plaques and in apparently healthy skin in patients with
psoriasis 9] is a reason for the use of vitamin B> in pso-
rlasis,

Any new antipsortatic agent should exhibit innovative
activity and a lavorable cast-benefit pronle while the

recurrenee rate shauld be low after discontinuation of

therapy wath the agent. The therapeutic efficacy should
not be less than that of standard topical antipsoriatics. As
the basic etficacy of vitamin By» in the treatment al pso-
riasts has alrcady been demonstrated, the aim of the clini-
cal trial discussed here was to mvestigate whether the
therapeutic effects of a new vitamin B> cream containing
avocado ail (Regividerm®, Regeneratio Pharma AG,
Wuppertal, Germany) differ from those of a contempuora-
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rv vitamin Dy analog, calcipotriol (Psorcutan® ointment,
Schering AG, Berling Germany). The therapeutic effects
were evaluated in a randomized. prospective clinical trial
i an intraindividual right/1eft-side comparison,

Patients and Methods

Pueent Colfecinve

Included o the tal were 13 patients with stahle psoriasis vulg-
vis. Lhmen and 3 wamen aged IR=07 vears (329 = 122 vears). The
mean duration of the disorder was 20.8 # Tyears. Two patients
were excluded from the analysis due 1o deviations from the wrial pro-
tocal: | lemale palicnt whoe exhibited insoffictent compliance by
occastonatly discontinuing use of the cream and receis ing intensive
UV irradiation and | male patient who apphied caleipotriol o the
skin sites allocated to vitamin By: cream containing avocado oil,
Exclosion criteria were use ol corticosteronds, topical retinonds,

dithranal or vikamin D5 apaloes 1o the 7 din s poior 1o conmicnoe-
ment of the trial. modification of’ systemic therapy i the past 3
month<or phototherapy during the past 6 weeks, the presence ol pus-
tular or ervthrodenmie forms ol psorasis or age less than |8 or greater
than 70 vears, Prior Lo inelusion. it was estabhished that patients had
no known hyperscasitivity to calvipotriol or to vitamin Bys, Other
esclusion eriteria were avacado ol allergy and 2 60% of bady surface
arcs reguining trealmant on one side o the body (a contrandication
for the use of caleipotriol).

The mal medication vitamin By avocado oil eontains only nat-
arally occursing substances ina simphited Tormuolation with Tew
imgredicats: these are vitemin Bo> o concentration ol 700 mgfhg,
methy lghy costde stearate tEmulsan ) avocado oil and distilled water:
avocada oil was added from a cosmetic point of view. because of iis
physicochemieal propertics, i.e. it spreads casity on the skin, The
avocada eil ol our teal preparation contained 82,9 mgfky vitamin B
{e-tuocopheral) whereas neather vitimin A nor s were deteclable,

Patients received detatled information on the intended trial and
gave their written inlormed consent. The trial had Been approved by
the Fhies Committee of the Facults of Medicine ol'thie Rehr Unower-
sy i Bocham.,

Trial Desien

During the 12-weeh obsersation period of the prospective. rii-
domtsed trial, two cream preparations contining cleipotriol or
viiimin By wath avacado oil were applied to psoriatic plaques on the
contrtlateral hody sides of cach patient. The preparations were
applicd pvice daiby . onee i the morning and once in the evening, by
the patients themselves, Blects were monitored in control examing-
tions after 2, 4, R and 12 weeks,

The primay target variable was the PASI seare. Fhe difierences
i treatment eftects were evaluated vn the hasis of the severiy and
vatent of psortasts on the two body sides of cach patient at baseline
and the subseguent examinations:as shown in the turm of the modi-
fied PASI score. The modification made for the purposes of this triat
concerned the arca evaluated only; it is usualhy the whale body that is
evaluated wsing g PAST score, As the method imvolved comparison of
confralmeral bodys sides, the PAS] score per Body sidv wus piven a
SO% w eighting and the headseek area was 1gnored for pracueal rea-
soms. Secondars variables were the subjectiv e evaluations of efficacy
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niade by the paticnts und the my estigator, In addition. the effects of

cach treatment were guantilied using 20-MHz sonography (DUB 20,
Taberna pro medicum, Litnebure, Germany) by micasuring the widih
of the echolucent area (which shows the extent ol acanthosis and
inflammatory infiltration) prior o indtiation « therapy and 204, 8
and 12 weeks afler commencement of treatment {10]. The echo den-
sity of the cortum was also measured to provide an mdication of cel-
lular infiltration [11].

Stantistiey

In additions to deseriptne methodologies. the 1 Lest Tor pared
samples was used. Bowker's symmetry test [or connected samples
was used to analvze the results of the subjective evaluation o' the two
tested preparations i the form ol 2 % 2 contingeney tables. Results
with a significance level ot v = 0.03 were considered o be statistically
signiticant.

Results

Evaluation of Etficacy on the Basis of the PAST Seore

The bascling PASI score tor the body side to which the
vitamin By cream containing avocado il was applied
was 9.1 £ 4.8, After 12 weeks of therapy. the score had
fallen ta 0.8 £ (1.7 (PASI score range: 0-2.1).

The baseline PASI score tur the body side ta which cal-

cipotriol was applied was 9.2 & 5.1, After 12 weeks of

therapy. PASI scores were in the range ol 0-1.8 (mean:
0.8, SD: 0.7} The cffects of the vitamin D1 analog were
movre rapad i the initial § weeks. as the reduction in mean
scores shows (fig. 1. table 1), However. there was no sig-
niticant difterence i the treatment elfect (adjusted for
bascline) after 2 woeks (p = 0.056) or after 4 weeks (p =
0.035). Only after 8 weeks was the reduction of the PASI
score significantly more marked for caleipotriol therapy
In comparison with vitanmn B> ¢ream containing avo-
cado otl (p < 0.03). However. after 12 wecks ((he target
endpoint of the tral). the difference i treatment elfect
wis only 0.09 (PAS] score) i favor of calcipotriol (p =
0.534).

I the mean PAST scores al two successive examinition
time points are compared, the ditferences between base-
line and results alter 2 weeks and between 2 weeks and 4
weeks are highly signiticant [or both preparations (p <
0.0001 in each case). However, there 1s no significant dil-
ference in the reduction of the PAST score between the
examination time points 4 and 8 weeks tor the caleipotriol
preparation (p = 0.067). The effects of this preparation
therefore stagnated, while there continued 1o be a signili-
cant improvenent i symptoms during therapy with the
vitanun By preparation containing avocado oil (p <
0.03). As a result. the treatment effect approached equiva-
[enee aller 12 weeks,

Vitamin By - and Avocade Oil for Plague
Psoriasts

14.00 " @ Vitamin B,z + avocado oil

B Calcipoatriol
12.00
10.00 907
_ 800 4
7
&

68.00 -

4.00 ~

200 -

Treatment weeks

Fig. 1. In the nitial 8 weeks. the offects of caleipotriol were more
rapidly manilested than those of vitamin By» with avocado oil, The
dilference was not signalicant after 2 weeks (p = (LD36Y or alter 4
weehs (p = L0535) but only after 8 weeks of therapy (p < QLOS). Alter
I 2 weeks, there were no significant ditterences i the efficacy of treat-
ment {adjusted tor baseline) between the two therapy regimens (p =
0.534). Means £ SD.

Subjective Eyaluation of the Twe Topical Preparations

by Pativats and the Investigator

To increase the value of the results of statistical analy-
sis, the originally 4 x4 cantingencey tables were reduced
to 2 x 2 contingency tables, whereby the results “very
gaod” and "goad” as well as ‘moderate’ and “poor” were
evaluated in one group,

Due to a random cfteet, the evaluation of etficacy by
the investigator was better for the caleipotriol preparation
than for the vitamin Bys cream contaiming avocado ail
(p = (L56). The global evalnation of efficacy by patients
was identical with the investigator’s evalnation on the
hasis of the reduced contingency tables (fig. 2a, b),

In the patients” evalualion of the feeling ol skin and the
effects on clothing, there was a significant superiority of
the vilamin By cream cantaining avocado oil over calet-
potriol {(p < 0.03).

The two preparations were identically evaluated for
odor, while the color of the caleipotriol preparation
(white) was tendentiously more acceptable than that of
the vitamin By preparation containing avocado oil {(pink:
p=0.32)
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Fig. 2. Iy aluation o eflicies by the investigalor fad amd by patients (). In both casea, there is a tendentioushy beller
elicacy of the calepotriol preparation m comparisien with the vitamin B s + vacado oil preparation {p = 0,36);
vestigator and patient evaluations are identical.

Table 1. AN score evaluation ol buth S k L - .
LA gronps (3 atamin By + svocads Pratent Beltore Alter 2 weeks  Atter 4 weeks  After 8 weeks  Afler 12 weeks
e : No. freatment

ol caleipotriol) foreach of the 13 patients
at il 204, 8 and 12 weeks

Uiraniig Bo- +avocado ofl

i 450 330 |90 .90 {

2 16,20 9,490 443 .63 {).53

3 2Rp 1.40 (150 030 0,20
4 4.50 330 . 1.50 120

3 Jt1.86 6.00 ENIN 1.70 0,43

i 340 240 (.60 (.20 0

7 N.K83 485 445 235 F.20

b 4.3 220 Lo1o (.43 0

4 P20 .20 .0t 1K) 210
1) S.10 5,400 2% 1.30 .80
Il 12.60 54D 420 1.20 140
12 18,70 11,94 LR L] S0 1.70
13 N.53 70 BN TS .93
Moean w07 h .03 221 (81
sh 18 il 1.9 1.9 (7
Codiipotriod

1 200 200 vl

2 (1l RN 1.0

3 0.80 0,40 (1

B! .20 0.0 (1. 30

N 200 .45 (143

r 1.20 (5,00 0.90

.60 03 0,43

5 .33 (145 3

Y 1.20 1.20 F.2n
1 0.90 A O.nd
11 {40 |t 1.
12 370 340 .70
13 4.7 123 150
Mean 208 1.2%8 {180
Sb 14 0.9 0.7
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min Bz 4+ avocada ol
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Fig. 3. Lyaluation of tolevabhihty by the investigtor tad i the patients (b, In both cases. there s sig

b T88 Vitamin B, - avocado oil
12 {3 Calcipotriol

Tolerability in]

-

Maoderate

Poor

Very good Good

Nniticant super-

arty of tolerubiline of e vitunin By + avociado oil preparation in comparizon with caleipotnol (p < 0035 in cach

Vsl

Evatuarion of Tolerabitiny by Patients and the

Invesiigeahor

1 the global ey afuation of tolerability by the mvestiga-
tor, there was a significant superiority ot the vitamin By»
cream containing avocado ol over the caleipotriol prepa-
ration (p < 0.035)., On the basis of the reduced contingency
tables. the patient evaluation was identical to that ol the
mvestizator (p= 0.03: g, 3a. by, The evaluation of tolera-
bility includes a cansideranion ol undesirahle effects (sale-
tvocollective: o= 13 patients). Four patients (26.7%)
reported skin irmitation during caleipotriol therapy thal
necessitated a dose reduction. Local pruritus ocewreed in
1 case (0.7%) during topical therapy with vitamin By
cream contiining avocado oil: the svmptoms subsided on
continuation of therapy.

Evaluvation of Treapnent Eptects Using 20201z

Sonography

As in the case of the PASI score, there were sigmificant-
Iv more marked decereases in the width ol the echolucent
arca n the initial 4 weeks of therapy during treatment
with caleipotriol in compurison with the vitamin Bys
preparation containing avocado ol From therapy week 8.
there was only a tendentiously more marked decrease in
ccholucent arca (p = 0.062) for caleipotriol. while by the
end of therapy week 12, there were no significant ditter-
chices between the therapy regimens for this parameter
(p = 0.389: g, 4.

The density of the corium indicates the extent of

inflammatory infiltration. It there is a decrease in inflam-
matory infiltration during therapy, there 1s a correspond-
g increase in the density of the corium. There were no

Vitamin By and Avecado O Hor Plagque

Parsiaas

600 -1 g Vitamin By + avacado oil
560 B Calcipotriol

500 —

L 443.04
450
aoh -

300 -

ELA thickness
L3
[42]
=]

0 4 B 12
Treatment weeks

Fig. 4. 20-MH 7 sonography of i reference plagque: width of the echo-
ucent arca (EEAC pon). In the wttial 4 aceks of therapy, there was a
signiftvantly more marked reduction during therapy with caleipotrial
i comparison with vitmmin B> cream containing avocado oil (p<
D03y, Aller 8 weoks (p = 1,062 ) and 12 weeks (p = (LARY), there were
nosignficant duterences m the thickness of the echolucent area. The
Ngure shows the mean vadues with the standard deviation betore

treatment as well as 408 and 12 weeks after the beginning of the
trealment.

significant differences between the two treatments in
respect ol ercases i corium density, except at the time
poiat therapy week 4. when there was a sigmificantly great-
or increase m density during calcipotriol therapy com-
parcd with the vitamin By preparation containing avo-
cado oil (p < 0.03: f1p. 5).
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24
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Fig. 5. 20-MHE, senography ol a reference plague: density of the
echolucent area (FEAL AU Inweek 4, there was asiemificantly great-
er density for caleipotrial thevapy in comparison with sitiamiin By -
cream containing avoeado ol {p < 0.05), At all other measuring ime
points and on completion of therapy (therapy week 12: p = 0.106).
there were o significant differences in the density of the echotucent
arca. The figure shaws the mean values and the stondard deviation

before reatmuent as well as 4 8 and 12 weeks atler the beginning of’

the treament.

Discussion

Porasis iy one of the most frequently occurring skin
discases. with a prevalence of 1-3%. Althaugh this in-
Mammatory dermatosis seldom becomes lite threatening.,
itis caommonly pereeived as a major disorder on a level
wilh myocardial infarction and cancer [12]. To date. no
causal therapy ol psoriasis has been developed. A multi-
causal pathomechanmism 1s postulated which principally
involves, in addition to hereditary predisposition. a ten-
fold increase in epidermopoiesis and inflamymatory-im-
munological factors [13]. The topical and systemic anti-
pseriatics interfere with this pathomechanism.

The mechanism of action of calcipatriol is attributable
to its antipraliferative eltects on keratinocytes {14, 15]
Holland ¢t al. [16] report a reduction of epidermal hvper-
prolileration and a return to narmal keratimoeyle turnover
rates after a 10-week course of topical therapy with vitamin
Dz analogs. The range of potential undesirable efTects asso-
ciated with this class of medicaments includes skin irrita-
tion and inflammation [1] and. in rare cases, hypercaleem-
id. Ltis therefore recommended that caleipotriol shauld not
he applicd 10 more than 30% ot body surface area and
should not be used for longer than 12 months,
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In this prospective chnical trial. the efficacy of a recent-
Iy developed topical vilamin By~ preparation containing
avocado oil was conmpared with that of the topical vitamin
D; analog (Regividerm vs, Psorcutan ointment). Vitamin
B,: modifies nucleie acid synthesis, particularly during
hematopoiesis and other cell maturation processes, but
cannot be endogenousty produced in the human body. At
present, generally aceepted therapeutic indications for
vitamin By are restricted to the prevention and treatment
of complications arising from vitamin B, > deficiency, such
as hyperchromic macrocvtic anemia and funicular myclo-
sis [7). There are mdividual case reports in which goad
etticacy in psoriasis is described lor systemically adminis-
tered vitamin Bys preparations [5. 6] Other rescarch
groups have been unable 1o confirm beneticial ettects of
systemically administered vitamin By- in the therapy of
psoriasis |17, 18], It should be borne in mind that due o
pharmacokinetic characteristics the broavailability ol sys
temically admnustered vitamin By s 15 poor. However, the
results of our clinical trial demonstrate that topically
applicd vitamin By» with avocado oil s effective in the
treatment of psoriasis. The data on the amount ol vitamin
in avocado vil are contradictory, However, it is generally
agreed that the main part 1s vitamin E (u-locopherol).
whereas vitamin A is not found at all or, like vitamin D,
only in avery small amount [19-22]. Furtherniore. it must
be considered that the therapeulic potency of retinoids
and vitamin Dy analogs is considerably higher than that of
the vitamins from which they are derived. exeept for calei-
triol. Since the contents of vitamin A and D were below
the provable limit in our trial preparation, the therapeutic
eftect of avocada oil on psortasis can be considered as
marginal or not demonstrable. Avocado oil was used in
some cases for treatment ol atopie dermatitis and was seen
as less potent than evenimg primrose oil regarding s elli-
cacy. In the iterature, no reference can be found on the use
of avocado o1l as popular scientific therapy for psoriasis,
On the contrary. the use of fish oil as monotherapy for
psoriasis was more thoroughly investigated and alow ther-
apeutic ctfeet could be proven. which could be based onan
clleet on the 3-lipoxvgenase metabolism pathway as well
as on areduction of the leucotriene By formation. Foravo-
cado oil, these etfeets have never heen discussed or exam-
ined, suice Lty acids, which are responsible {or these
action mechanisms, are not tound in vegetable oils. The
interaction of avocado oil with connective tissue metabo-
hism was described. showing an anti-inflammatory effect
by a catubolic activity on collagen |23, 24].

Aftera 12-week course of therapy, there were no signil-
icant differences in treatiment etlect of caleipotriol and the
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vitamin B> cream containmg avocado oil, Neither the
clinical evaluation on the basis of the PASI score nor

sonographic analysis showed diftferences in the effects of

therapy.

More recent rescarch has demonstrated an immuno-
modulatory effect of vitamin By~ in vitro, Immunomuodu-
latory effects on T lymphocyte subpopulations have heen
demonstrated. such as increased induction ol T suppres-
sor cells [23]. When this (rial was extended 1o melude 27
paticnts with theumatoid arthritis, there was a significant
reduction in the use of nonsteroidal anti-inflammatory
drugs and prednisolone with concomitant oral adminis-
tration ol [.500 pg vitaniin Byx [23]. Another group
reports dose-dependent in vitro suppression of interleun-
kin 6 and interteron ¥ in the presence of vitanin B2 [26].
At present, there are no adequate gualified dala on the
maode of action and the cfficacy of vitumin By» in vivo.

In our prospective chinical trial, we were able to dem-
onstrate the efficacy of topically applied vitamin B;» with
avocadu oiln the therapy of psoriasis, There were no sig-
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