
Acne vulgaris is the most common of all skin
disorders, though rarely life threatening, it is a bane of almost
every adolescent face.  Acne begins at puberty, the role of
androgens in the pathogenesis of acne, probably came from
Aristotle as early as the fourth century BC.  The four major
areas of pathophysiology are increased sebum production,
follicular hyperkeratinisation, proliferation of
Propionibacterium acnes and production of inflammation.

Androgen production begins at adrenarche, when there
is increased production of serum dehydroepiandrosterone
sulphate (DHEAS). DHEAS is an adrenal precursor for the
synthesis of the more potent androgenic hormones:
testosterone (T) and dehydroepiandrosterone (DHT).
Although serum androgen levels correlate to the severity of
acne, yet acne can occur in people with normal serum
androgen levels.1,2 This raises the possibility of increased
androgen production within the pilosebaceous follicle. The
pilosebaceous unit possesses the steroid metabolizing
enzymes that convert DHEAS to T and DHT. The skin like the
other steroidogenic organs can synthesize androgens de novo
from cholesterol or by locally converting weaker androgens to
the more potent ones.1,3

Steroid sulphatase is widely distributed in human
tissues; it is present in the lesional skin of acne patients, but
not in the unaffected skin. The enzyme converts DHEAS to
DHEA. The enzyme 3β-hydroxy steroid dehydrogenase (3β-
HSD), acts on DHEA and converts it into androstanedione.
The conversion may take place in the adrenal glands and
tissues such as sebaceous glands. There are two forms of 3β-
HSD; type 1 isoenzyme is active in the skin and type 11 in the
adrenal glands and gonads.4

Another important hormone found in the skin is 17β-
hydroxy steroid dehydrogenase (17β-HSD). This is a
reversible enzyme that can oxidize and reduce androgens and
estrogens. There are many types of 17β-HSD; type 2 is most
active within the sebaceous glands, where it oxidizes
testosterone back to androstanedione. This enzyme thus plays
an important protective role in acne, converting potent
androgens to weaker androgens. The reduction step is
responsible for the formation of testosterone from
androstanedione. 17β-HSD types 3 and 5 are responsible for
this reduction. Thus 17β-HSD can provide each cell with a
means of controlling intracellular concentration of each sex
steroid according to the local needs.3,4

Testosterone is then converted to the more potent
androgen dehydrotestosterone (DHT) by the enzyme 5α -
reductase. Two isoenzymes of 5α - reductase have been
identified. Type 1 is active within the sebaceous glands and
keratinocytes present in the infundibular portion of the
pilosebaceous unit. Type 2 isoenzyme is active in the prostate
gland.3,4

The activity of these enzymes shows regional
differences on the skin of acne patients. In the skin that is
prone to acne as the facial skin, activity of 17 β- HSD type 3
and 5 and 5α -reductase type 1 is greater than in non- acne
prone skin. In contrast action of 17β-HSD type 2 is greater in
sebaceous glands from non-acne prone skin, as this enzyme
converts the potent testosterone to the less potent testosterone
androstanedione.2-4

It is not known whether androgens act alone or in
combination with growth factors, such as fibroblast growth
factor, epidermal growth factor or insulin like growth factor.5

Comedogenesis. The hallmark of a pre-clinical lesion
of acne vulgaris is the micro-comedone. The lesion may
evolve to a clinically non-inflamed lesion or into an
inflammatory lesion. The microcomedone represents a
distension of sebaceous follicles and accumulation of a large
number of corneocytes which appear to be shed in layers that
are tightly compact.6

Another factor associated with comedone formation is
reduction in the level of linoleic acid in the sebum of acne
patients. Deficiency of linoleic acid causes
hyperkeratinization of the epidermis.3 Comedone formation is
due to the hyperkeratinisation of the pilosebaceous duct or due
to the increased cohesiveness of keratin. The control of
keratinization of the pilosebaceous duct is poorly understood,
due to technical difficulties, in contrast to the identification
and biochemical analysis of keratin in the inter-follicular
region.3,6

Skin in acne prone areas is colonized by
Staphylococcus epidermidis and Propionibacteruium (P)
acnes. The main organism is P acnes. The bacteria have
nothing to do with comedone formation, but are responsible
for the initiation of inflammation. Ductal rupture is not a
prerequisite for inflammation, but it is due to the release of
cytokines from the duct into the dermis.  The source of these
cytokines, are P acnes or their extracellular products. Severe
acne results in scar formation. Why are some scars
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hypertrophic others atrophic is not known.7
One of the enigmas of acne is why does it improve in

the early twenties, when there is no reduction in the amount of
sebum production, nor is there no reduction in the amount of
P acnes. It is perhaps due to the changes in the pilosebaceous
follicle. They no longer produce hyperkeratinization, or
hypercornification. Or the improvement in acne may be due to
the reduction in the inflammatory response seen in acne
patients. Both inflammatory and non-inflammatory lesions
disappear; it seems most likely that this is related to changes
in the duct function.6

Basic information on the pathogenesis of acne has led
to rational therapies. For mild acne, topical preparations are
the treatment of choice. More than 50% of acne patients
belong to this group.8 For moderate acne systemic antibiotics
are the mainstay of treatment, if these fail then antiandrogens
or dianette may be considered. Retinoids are used in moderate
to severe acne. Retinoids revolutionized the treatment of acne
in the early 1970s. It acts on all four areas of pathogenesis.

The ideal topical therapy should be able to have an
impact on the microcomedone, which is the precursor of all
acne lesions. This would potentially arrest the development of
non-inflammatory and inflammatory lesions of acne.
Research has indicated that topical retinoids have an impact
on the comedones, and should be considered early in any
treatment regime for acne.9,10

Recently, a combination of topical preparations, have
shown to have greater efficacy than monotherapy.  Adapalene
0.1% and benzyl peroxide 2.5% preparation was used in a
fixed dose preparation in a randomized double blind
controlled study. It showed greater efficacy for treatment of
acne vulgaris, with a fast onset of action as early as after 1
week of treatment, relative to monotherapy with adapalene or
benzyl peroxide. The penetration of benzyl peroxide is likely
to be enhanced when combined with a retinoid, which alters
the follicular microclimate.11 Similarly combinations of
clindamycin and benzyl peroxide have been tried. But most of
these trials are either small or inconclusive, and therefore not
very informative for use in general practice.

Topical androgens have shown to suppress
sebaceous gland activity in animals but their study on
humans has been disappointing in most studies. This is
probably due to the difficulty in delivering the active
substance to the target cell.12,13

Moderate to severe acne requires systemic therapy.
Oral antibiotics are the mainstay of treatment. The choice of
the drug depends upon adverse effects, resistant, pervious
treatment, exposure to sun and cost.  

Oral tetracycline is the most commonly used
antibiotic. The preferred choice of cyclines varies from

country to country, from physician to physician.  However
there is lack of evidence-based data on their relative
efficacy and dosage. In a systematic review of clinical
trials from 1962-2006, it was found that all tetracyclines
are equally effective against acne.14Although minocycline
has a greater antimicrobial effect on P acnes, than the first
generation tetracycline, and doxycycline has greater lipid
solubility, favouring its bioavailability in pilosebaceous
units. However very few randomized studies have been
done to compare efficacy with lesion count reduction.
Minocycline can cause a number of rare but severe side
effects, including hypersensitivity reactions, systemic
lupus erythematosus, autoimmune hepatitis, thyroiditis
and polyarteritis nodosa. Because of the lack of
advantage over other tetracycline, an uncertain safety
profile, there is no justification in continuing to use
minocycline as the first line of therapy. Doxycycline is
more likely than other cyclines to cause phototoxicity.14
Further studies are required to support the effect of one
tetracycline over the other.

Erythromycin and other antibiotics are best reserved
when tetracycline have failed.  Retinoids have revolutionized
the treatment of acne. Retinoids act on all areas of acne
pathology. Oral retinoids are the drug of choice in nodular
cystic acne, acne excoriee, moderate acne that is producing
scars, or  acne that is not responding to antibiotic therapy,
gram-negative folliculitis, acne fulminans and acne
conglobata. Being teratogenic it should only be prescribed by
a dermatologist.

Evidence based reviews on lasers, light sources and
photodynamic therapy in treatment of acne vulgaris have
concluded that optical treatment possess the potential to
improve inflammatory acne on a short-term basis, with the
most convenient outcomes for photodynamic therapy.15
Interventions included were photodynamic therapy, infrared
lasers, broad spectrum light sources, pulse dye lasers, intense
pulse light and potassium titanyl phosphate laser. The
supposed mechanisms for the action for optical treatments are
photothermal heating of sebaceous glands and photochemical
inactivation of P acnes which produces coproporphyrins and
protoporphyrins. Photoimmunologiocal reactions may also
contribute in improving acne. These are not the first line
treatments.15

Acne scarring can be treated today by a number of new
treatment options, such as collagen injections, autologous fat
transfer, laser resurfacing and surgical techniques. Each type
of scar has an optimal treatment method.

Future medications would focus on enzymes in the
skin that produce androgens locally.  Androgens therapies
that could block the action of these enzymes may be useful
in the treatment of acne. Since DHT is the most potent
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androgen, that directly influences acne, so enzymes that
synthesize DHT from DHEAS (steroid sulphatase, 3β-HSD,
17β-HSD or 5α -reductase), or those enzymes detoxify
DHT (aromatase or 3α-HSD), can be targeted or modified
as a potential means of treating acne.2 But since the
proximal path of androgen metabolism may affect the
synthesis of other steroid hormones, it would be safe to
target the downstream enzymes as 5α-reductase type1.1
Testosterone binds to type 1 5α-reductase at micromolar
concentrations, whereas affinity for type 2 5α-reductase is
in the nanomolar range. This implies that much higher doses
may be required to inhibit this isoenzyme.4 Type 2 5α-
reductase enzyme inhibitor (finastride) is used to treat
prostate hypertrophy; it also acts on the external root sheath
of terminal hair follicles, and so is effective in androgenetic
alopecia.4 Studies have shown that type 1 5α-reductase can
also be inhibited by green tea extract catechins, zinc, azelaic
acid and suramin.3

Although acne therapy has improved tremendously
since the last two decades, yet we see a number of patients
with severe acne and scars in our daily outpatient clinics.
Both doctors and patients should understand how the
disease should be managed. Patient compliance is very
important. Both the primary care physician and the
specialist should realise that acne is the most treatable skin
disorder, and there is no justification for acne patients to
suffer today.
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