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Department of Dermatology, Marse/isborg Hospira/, Universily of Aarhus, Aarhus 

Vitamin-A-acid or retinoic acid (VAA), a metabolite 

of vitamin-A (I), was identified chemically more than 

30 years ago. When given to vitamin-A deficient rats 

it corrects the growth defect of vitamin-A-deficiency, 

stimulates differentiation of epithelial tissue, and al­

ters normal bone growth and metabolism, but does 

not satisfy the visual and reproductional functions of 

the vitamin. 

In dermatology VAA was first used in ichtyosiform 

dermatoses and dyskeratoses in 1959 (2, 3). Some 

years later Christophers and Braun-Falco (4) de­

monstrated that it stimulated epidermal mitoses and 

related enzymes. In I 969 Kligman, Fulton & Plewig 

(5) reported that topical V AA was beneficial in the

management of acne. The clinicalvalue was compared

with that of benzoyl peroxide, sulphur-resorcinol,

and an inert vehicle. The order of increasing thera­

peutic efficacy was vehicle, sulphur-resorcinol, ben­

l0yl peroxide and VAA. The study could be critisized

because it was not conducted in a double-blind man­

ner. However, Kligman (6) doubts that double-blind

studies can be performed comparing retinoic acid to a

placebo since erythema and peeling easily identifies

the active agent. This to a certain extent may be true.

Double-blind studies, however, have been perfor­

med (7, 8) and in one of them (7) the placebo, a vanish­

ing cream, showed erythema and peeling in 40% of 

the pa1ients compared 10 81 Ofo and 860Jo in two groups 

treated with VAA 0.020/o and 0.050/o. The study 

which was conducted by J. Christiansen from our 

hospital together with Reymann from the Finsen In­

stitute and eleven dermatologists in priva1e practice 

involved 23 I patients. The evaluation was performed 

by lesion counting. VAA cream was shown to be sig­

nificanrly better than the cream base alone. A con­

centration o,· 0.050Jo showed a quicker onset of ac1ion 

and more pronounced effect than a 0.02% concentra­

tion. In 1his s1udy there was a decrease in the number 

of comedones and papules but not in 1he number of 

pustules or cys1s. The cinical effect can be seen in pic­

tures taken before and following 8 weeks of treat­

ment (Figs. 1-4). 

5 

Today VAA may be used in a cream, gel, or lotion 

base, however, 1he initial studies were performed with 

lotion bases (5). Juhlin (9) srudied the effect of 

0.0250Jo VAA in a gel. It is a common opinion ( to, 11) 

rhat gel and lotion bases have a higher degree of local 

irritancy. 

On the basis of kinetic and ultrastructural studies 

(12, 13) Plewig and Kligman claim that the mode of 

action of V AA in acne is due to: (I). Interference with 

comedo formation by preventing horny cells from 

slicking together. (II). Intensification of proliferative 

activity on the follicular epithelium allowing existing 

comedones to be unsealed and expelled and causing 

closed comedones to become open comedones more 

rapidly. (111). Allowing "blow-ups" of inapparent 

comedones leading to their discharge. (IV). Action as 

an exfoliant stimulating blood-flow and aiding in the 

clearance of papules and nodules. In their early re­

ports the same authors emphasized the so-called co­

medolytic action and understated the activity as an 

exfoliant. Lately they have reevaluated their opinion 

of the la11er - "coun1er irritant" effect (14). 

Topical VAA has no effect on free fally acids or on 

Propionibacterium acnes (P. acnes) ( I 5). 

There has been much discussion as to whether irri­

tancy. i.e. redness and peeling, are necessary aspects 

of VAA therapy. Today it is generally felt that it is 

1101, but the speed of the response is often improved, 

when VAA is used vigorously. It is extremely impor­

tant that patients be given sufficient warning on irri­

tancy reactions, and many patients may not accept 

the irritancy in spile of this warning. We therefore ad­

vise our patients to start using VAA on an interrupted 

basis and only within three weeks reach a daily dosage. 

The rank order of irritancy according to Papa (11) 

is listed in Table I. Other factors pertinent to VAA ir­

ritation are shown in Table 2. Hypo- and hyperpig­

mentation is now and then encountered, more often 

hypo- than hyperpigmenlation. The po1ential for 

contact allergy seems low ( 11  ). There were no cases of 

contact sensitization in 805 men on Draize testing and 

in an additional 50 men is whom maximization testing 
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Table I. Rank order of irritancy of tretinoin prepara­

tions (according to Papa (I I)) 

Vehicles 
High irritation Solution 

Gel 
Gel 
Gel 
Cream 
Gel 

Low irritation Cream 

Tretinoin concentration 
0.05 
0,05 
0.025 
0.01 
0.10 
0.005 
0.05 

was done. Extremely rew instances of contact allergy 

have been reported in clinical use. 

Plewig, Wolff and Braun-Falco (13) have stated 

that in the acute phase of VAA treatment with high 

concemrations (0.25010-l %) there is a psoriasiform 

hyperplasia of the epidermis with acanthosis, papillo­

matosis, loss of the granular layer. hyper- and para­

keratosis, and imer- and intracellular edema with 

occasional exocytosis. Smaller therapeutic dosages 

(0.050/o) lead to a pronounced granulation, and on 

continous use the parakeratosis disappears. 

Beneficial effects have been reported from the 

combined use of VAA with oral antibiotics as well as 

Fig. I. Face of 22-year old girl prior to treatmem. 

Table 2. Factors in tretinoin irritancy (according to 

Papa (1/)) 

A. Drug
I. Vehicle
2. Concentration of tretinoin
3. Quantity applied
4. Frequency of application

B. Patient
I. Site of application
2. Method of application
3. Concomitant irrirams
4. Type of skin

C. t:;nvironment
I. Temperature
2. Humidity
3. Wind
4. "Photo-irritation'' - Ullraviolet light

D. Physician 
1 . Excessive use
2. Inadequate use
3. Concomitant topical therapy

with benzoyl peroxide (15). However, in the taller 

case, the time sequence between applications of the 

two drugs has to be at least 12 hours; otherwise there 

may be an interaction between the two drugs. Benzoyl 

Fig. 2. Face of same patient as in Fig. I following eight weeks 
of treatment with retinoic acid cream 0.05"7o. 



peroxide oxidizes the vi1amin-A and vice versa. Nor­

mally we advise that one drug be used in the morning 

and the other a t  night. 

At the International Symposium on Lhe 1herapeutic 

use of V /\A in Flims in 1977 I ljonh ( 16) siatecl 

"broadly �peaking the indications for VAA in acne 

vulgari<, are - acne vulgaris". I quite agree. If asked 

what are the indications for VAA in acne I would 

answer that i1 is the appropriate agent for almost all 

types of acne. The one exception is that VAA should 

not be used in pa1ienb with acne rosacea since 1he 1r­

ri1ancy associated with V It.A may nare acne rosacca. 
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DISCUSSION 

S1ra11s.�. Iowa: I would like to discuss some new find­
ings relative 10 the use of oral retinoi<l, 111 cy,tic acne 
vulgaris. As you know 13-cis retinoic acid, a stereo­
isomer of retinoic acid, is being used in the United 
States for the management of patients with diseases 
of kcratinization. An aromatic rctinoid is being used 
in Europe for similar diseases. Dr. Gary Peck started 
us111g this compound in patients with severe cy�tic 
acne and reported cxceller\l results. Fu�thermore, he 
has observed a protracted remission of the disease af­
ter the drug was sLOpped. We have collected surface 
lipid ,ampies from these individuals and have found 
some remarkable changes, which I just like to discuss 
very brieny. In man there are changes in surface lipid 
composition in relation 10 age. Cholesterol, which is 
of epidermal origin, is found in high concentrations 
in children. At the time that the first stimulation of 
1he sebaceous gland occurs at around eight years of 
age, the cholesterol level decreases to low levels. In 
contrast, the wax esters, which are uniquely of seba­
ceous origin, are quite low during childhood and at 
the same period of time, about eight years of age, the 
wax ester levels rise. fhe ,amc can be ,aid ror ,qua­
lene. which ts also uniquely a sebaceous gland product. 
Therefore, in prepubertal individuals where more of 
the surface lipid is of epidermal origin. the cholesterol 
level is increased, while the concentration of wax es­
ters and ,qualene is low. The reverse is true in adults 
in whom most of the surface lipid is of sebaceous ori­
gin. When patients arc treated with IJ-cis reLinoic 
acid we have noted a great increase in cholesterol at 
the same time as the wax esters and squalene have 
decreased. The triglyceride,, which are of dual origin, 
remain unchanged. 

We now have sebum production values in three of 
these individuals. and we have found that the three 
values for sebum production are extremely low. We 
believe that there has been over a 90 per cem red�c­
tion in "'ebum produclion in Lhesc patients treat�d 
w11h 13-cis retinoic acid. 

The dosages that have been used so far are quite 
high, and there have been a fair number of side er­
fec1s. l\/lore studies will be required before this form 
of therapy becomes practical. 

Cunliffe, Leeds: I am fascinated wirh Dr. Strauss's 
results with oral re1111oids. Could you speculate any 
funher than the data you have given us wday'/ Can 
you suggest where this material is acting? 

S1rauss. Iowa: I am sorry. I cannot give you any in­
formation al all. We do not even know the optimal 
dosage level. J want to emphasize. however. that it is 
the first time we have used a suppressive agent which 
has caused a change in surface lipid composition. Al­
most all of the surface lipid of the face is of sebaceous 
origin. We believe that more than an 80 per cent re­
duction in sebum production is required to produce 
this change. 

Zachariae, Aarhus: What about fractionated serum 
lipids? Do they change? 

Strauss, Iowa: I do nor know. 

Plewig. Munich: It is usually said that benzoyl per­
oxide and vitamin-A-acid should not be combined. 
However. we have been doing this for some lime. We 
apply both drugs. tf the parient tolerates them, at the 
,ame time in the morning and the same time at night, 
two minutes apart. It works well. So what the chemists 
tell us, may not be true clinically. 

Schaefer, Berlin: As I have already mentioned, 
vitamin-A-acid is not stable on the skin surface and 
perhaps you promote this disintegration. Therefore, 
is the active principle of topical applicarion of 
rnamin-A-acid the drug itself or a metabolite. We do 
nut know the answer to this question. 

Shuster, Newcas1/e-upon-Tyne: I think that Dr. 
Strauss's compound is really very exciting. There is 
going to be no question about having to assess the cli-
11ical value of the drug if you drop seburn to that ex­

tent. 

Juhlin, Uppsala: Dr. Strauss, did you do any histolo­
gical examinations on your patien.ts rreated with reti­
noic acid? 



Straus:,, Iowa: None have been done 10 date. 

Juhlin, Uppsala: Dr. Plewig, you stated 1ha1 you have 

used bcnloyl peroxide and retinoil: acid a1 the same 

time. Would you like lo comment how you applied 

them. Did you use gels ? In what order did you appl� 

them, and ,� the order of 1mponance? 

Plewig, Munich: It doe� not matter if you start with 

the vitamtn-A-acid preparation or the benzoyl peroxi­

de prepara11on In the beginning, only the ben,oyl 

peroxide )(H1011 was ava!lable in Germany, but during 

1he pas, year the gel lormula1ion has become avail­
able. I usuall) start \\Ith 1he lotion, because iii\ le�s 

irri1a1111g and 1hen I mcrease the concentrauon and 
finally go on to 1he gel formulation. I appl� them 

about 2 or 3 minutes apart. 

Cunliffe, Leeds: I \\ ould lil.e to asl. a fe\, more ques­
tions. Dr. Strauss. do you have any information as 10 
whether the oral I 3-c,s retinoic acid interferes with 
the pill? Even if, in the next few years 13-cis retinoic 

acid become� available, are we going to be mal.ing 
more of our patients pregnant if there 1s inter-reac­

tion with the pill? 

Srrauss, Iowa: I kno\, of no informauon relative to 

the combined use of 13-cis rc1mo1c acid and the pill, 

but I do 1101 see why there should be any interaction 
of the nature that you have brought up. 

Cunl(ffe, Leeds: Second!}, I would like to ask the 

Retin • -A experts what their feeling is about the use 

of Reun • -A gel and sun light? We hear lots of stories 

about it �uch as statements 1ha1 you should not use it 

too much 111 the pre,encc of decent sun light. 

Plewig, Munich: Before we start treating patients 

with tretmoin (vitanun-A-acid) we tell them that it 
ae:s like "sunburn from 1he tube'·. 'v. c tell them that 

if you have one sunburn, do not gel another one. In 

01her words, we prescribe sun screen� when they go 

skiing in the Alp� in the winter lime, or if they want 

10 go to the Danish or $\\Cdish beaches in the summer 
time. The skin is less protected because of the thin 
stratum corncum produced by topical vitamin-A-acid 

therap). 

S1rauss, Iowa: The exaggerated sunburn 1s a real phe­

nomenon 1hat patients should know about. 
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Zachariae, Aarhus: I agree that patients should be 

warned about the reaction to sun. 

Vuhlquis1, Upp�ala: I have a lcw quesuon, concern­

ing vitamin-A-add. Firstly, ha\ anybody studied se­

bum production during topical treatment with vita• 

min-A-acid? 

Schaefer, Berlin: We tried to follow up on scbum ex­

cretion during topical vitamin-A-acid treatment. In 
1he fir,1 le" day, of treatment '"� did find some in­

crea,c in sebum c,crc1ion. Th,, confirms the observa­

tion of Gerd Plewig in that ii i, related to the expul­
sion of the comedo. Af1erward, we had to slop the 

measurements because ol the 111namma1or) effect to 

treatment. 

Vahlquisl, Uppsala: Secondly, I would like to ask Dr. 

Plewig a question. He told us yesterday that epider­

mal turnover in the follicular region of the sebaceous 
gland is increased m comedoncs. Treatment with vita­
min-A-acid might further increase the epidermal turn­

over. What will the effect be of this increased turn­

over on the formation of comedones? 

Plewig, Munich: Yes, we studied sebum output or 

sec:retion (Plewig, G. & Fulton, J. E.: Autoradio­

graphische Untersuchungen an Epidermis und Ad­

nexen nach Vitamin-A-Saure-Behandlung. Hautar21 

1972; 23:128-36) following topical application of 

vitamin-A-acid. We could no1 detect any difference 
in scbum secretion during treatment. At the same 
lime \�e measured the labelling index of the sebaceous 
glands in these patients with an in vivo radioauto­

graphy technique. There wa, no difference whal­
;oever. I feel tlm confirm� the clinical observation 

that this compound ha� no gr0s\ effect on scbum sec­

reuon. 

On the other hand, we were amazed to see that co­

mcdonal turnover is increa�ed by application of 

vitamin-A-acid; however, at the same time the come­
donal core is loosened from its bed. The comedonal 

core is expelled and ii would appear that one ac1io11 

doe� not prevent the other one. 

Vahlqwsr, Uppsala: Just a short comment. I think 

that the difference between the effect of topical 
vitamin-A-acid (VAA) and o1 oral 13-ci, VAA re­
llcct, difference, in the concc111ratiom ob1ained at 

the \ebaceous gland, and not really indicate\ difleren­

ce, 111 the mecham,ms of ac110n of the 1wo agent�. 

Would you comment on that'? 
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Plewig, Munich: I think there is a misconception. The 

drug which is applied topically is a different com­

pound from the drug which is taken by mouth. The 

drug which Dr. Strauss memioned, and the one we 

have tried orally, is 13-cis retinoic acid. an aromatic 

retinoid (Ro 10-9359), which is a different substance 

from vitamin-A-acid (retinoic acid) which is applied 

to the skm The oral drug has an extremely good ef 

feet upon sebaceous secretion, which Dr. Strauss 

mentioned. The other drug which is available on the 

market to everybody as Retin • -A or vitamin-A-acid 

does not have an effect on sebaceous secretton. Is 

that correct Dr. Strauss'! 

Strauss. Iowa: It is almost correct. The error is that 

the oral compound that you have used is an aromattL 

retinoid. The compound we have worked with 1s 13-

cis retmoic acid, which is a stereo-isomer of retinoic 

acid. It i\ not an aromatic retinoid 

Vahlquist, Uppsala: Can I make a short comment 

again? 1 repeat that the vitamin-A activny of all the 

various formulations may be differently expressed in 

the epidermis at different concentrations. In fact, at 

low concentrations. the effect seems 10 be overall s1i­

mula11ng, but at higher doses you will get a cy1os1a1ic 

effect, resulting in inhibition of epidermal prolifera­

tion. 




