
VOLUME 70, AUGUST 2002 101

Continuing Medical Education

Acne vulgaris is a chronic inflammatory disease
of the pilosebaceous units. It is a pleomorphic
disorder with multifactorial pathogenesis. The
many expressions of acne rarely present a diag-
nostic challenge, but correct classification of
acne is crucial in choosing the appropriate ther-
apies. Although previous research has provided
a better understanding of the pathogenic fac-
tors, there is sti l l  a great deal to be learned.

Perspective
Acne vulgaris, the most common skin disorder, affects
virtually all individuals at least once. Incidence peaks
in 18-year-olds, but substantial numbers of 20- to 
40-year-olds also develop the disease. The effects of
acne should not be underestimated. It can persist for
years; produce disfigurement and permanent scarring;
and have significant psychosocial consequences,
including diminished self-esteem, embarrassment,
social withdrawal, depression, and unemployment.1
The extent and severity of these effects underline the
importance of providing adequate therapy, which
produces satisfactory results in most cases.

Pathogenesis
Acne is a complex disease with multifactorial patho-
genesis and considerable variation in severity. Thus,
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therapy can be directed at multiple factors and mod-
ified for individual patients.

Acne is a disorder of the sebaceous follicles,
which are special pilosebaceous units located on the
face, neck, chest, upper back, and upper arms. These
units consist of relatively large sebaceous glands
associated with small hair follicles. Acne arises from
the interaction of 4 factors:

1. Comedogenesis—sebaceous follicle obstruc-
tion arising from increased cohesiveness of
follicular epithelial cells, hyperproliferation
of ductal keratinocytes, or both.2

2. Excessive sebum production caused by andro-
genic stimulation of sebaceous glands at or
around adrenarche or later.

3. Proliferation of Propionibacterium acnes, an
anaerobic diphtheroid that populates seba-
ceous follicles and is a normal constituent of
cutaneous flora. P acnes produces chemotac-
tic factors and proinflammatory mediators
that may lead to inflammation.3

4. Inflammation is a direct or indirect result of 
P acnes proliferation. Follicular rupture and
extension of inflammation into the dermis
result in formation of the inflammatory
lesions of acne vulgaris—papules, pustules,
and nodules (Figure).

The earliest morphologic change or primary
pathologic event is sebaceous follicle obstruction
giving rise to microcomedones, precursors of all acne
lesions. The mechanism of microcomedo formation
is unclear, but reasonable evidence supports hyper-
proliferation of ductal keratinocytes.4 This mecha-
nism was identified immunohistochemically using a
monoclonal antibody to Ki-67, a nuclear marker
expressed by actively cycling cells. In subjects with
acne but not in normal control subjects, Ki-67
showed increased labeling by basal keratinocytes of
the follicular epithelium of both comedones and
microcomedones. In addition, suprabasal expression
of keratin K16, a marker of hyperproliferation and
abnormal differentiation, occurs in ductal keratino-
cytes of acne lesions.

Some “normal follicles” of acne-prone skin also
may show overexpression of Ki-67 and K165—
which underscores the need for topical treatment of
all acne-prone skin that shows early clear evidence
of microcomedo formation. Increased keratinocyte
cohesion as a primary event has been questioned as
a factor in comedogenesis, as there is no clear 
evidence of abnormality of ductal desmosomes.

Some evidence, however, shows that the com-
position of sebaceous lipids becomes altered and
that such alteration may cause follicular cells to
adhere to one another more. Increases in free fatty
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acids,6 squalene, and squalene oxide7 and a
decrease in sebaceous linoleic acid could all trigger
abnormal cohesion of cells in sebaceous follicles.
According to another hypothesis, hyperkeratosis in
sebaceous follicles is the result of a local deficiency
of vitamin A.8 Androgens may have an important
role in controlling ductal hyperproliferation either
directly or indirectly through stimulation of seba-
ceous glands. More recently, cytokines proved to
have an important controlling effect.9 In the in vitro
model used in the study, comedones were produced
under the influence of interleukin-1� (IL-1�), and
this process can be inhibited by adding IL-1�
receptor antagonist to the system.

Sebum, the lipid-rich secretion of sebaceous
glands, has a central role in the pathogenesis of
acne and provides a growth medium for P acnes.
Enlargement of sebaceous glands and increased
production of sebum are stimulated by increased
production of adrenal and gonadal androgens—a
change preceding clinical onset of puberty. Inter-
estingly, sebum production rates are inversely pro-
portional to the concentration of linoleic acid in
skin-surface lipids; subjects with acne and normal
control subjects are marked by a difference in
sebum composition. According to a current expla-
nation of acne pathogenesis, follicular epithelium
differentiation may be influenced by a lower con-
centration of linoleate in sebum. The relation
between acne and sebum overproduction has long
been acknowledged, as has been the correlation
between acne severity and sebum production rates.

Androgenic hormones control sebaceous gland
secretions. Testosterone is the main circulating
androgen. In women, however, the adrenal gland
and its main androgens dehydroepiandrosterone
(DHEA) and sulfate salt of DHEA (DHEAS) have
important roles in androgen control of sebaceous
glands. Testosterone is assumed to convert to 
dihydrotestosterone, which then binds to a high-
affinity specific cytoplasmic receptor protein that is
transported to the cell nucleus where the DNA-
driven events occur.

Even though free testosterone levels may be ele-
vated in women with acne compared with women
without acne, actual values fall within the normal
range.10 Given the efficacy of antiandrogen treat-
ments, however, the sebaceous glands of patients
with acne are likely to be hypersensitive to andro-
gens. In men, the association of acne and high
androgen concentrations is less consistent.11 To be
sure, there are no reports of conclusive repro-
ducible studies supporting a consistent mechanism
involved in sebum overproduction as it relates to
androgen production.

P acnes is the predominant organism in seba-
ceous follicles, where it grows in a relatively anaer-
obic lipid-rich environment of microcomedones. 
P acnes counts on the skin of teenage subjects with
acne and P acnes counts on the skin of age-matched
control subjects differ significantly. P acnes, how-
ever, is not essential for comedogenesis, as was con-
firmed by research involving children with early
acne. P acnes produces an extracellular lipase that
hydrolyzes sebum triglycerides to glycerol, used by
the bacteria as a growth substrate, and to free fatty
acids, which may possess comedogenic and/or
proinflammatory qualities.12 Inhibition of bacterial
lipase alone, however, failed to improve inflamma-
tory acne.13 The initial event in acne inflammation
may be the disruption of follicular epithelium,
which allows microcomedones to come into con-
tact with inflammatory systems. Early, apparently
intact comedones contain neutrophils, which sug-
gests that soluble inflammatory factors may diffuse
from comedones. Lee et al14 found that P acnes also
produced high-molecular-weight chemotactic fac-
tors, one of which was the lipase itself. In subse-
quent studies, P acnes may have simultaneously
produced both high- and low-molecular-weight
chemoattractants, and the majority of neutrophil
chemotactic activity in P acnes culture supernatant
was less than 2 kd.15 In another study, the role of
cellular immunity in initiation of acne lesions was
explored.16 Not surprisingly, CD4+ lymphocytes
were prominent in early acne lesions. This finding,
which is consistent with elevation of anti–P acnes
cellular immunity in patients with severe acne, is
significant, as antibody titers to P acnes parallel
acne severity.17 These antibodies are required to
activate the classic pathway of complement. On
the other hand, the alternative pathway is acti-
vated by P acnes wall carbohydrate.

The comedo also may contain other inflammatory
factors. Allaker and Greenman18 showed that P acnes
produces compounds that engage in histaminelike
activity. Ingham et al19 found significant levels of 
IL-1–like activity and tumor necrosis factor–like
molecules in a majority of open comedones. The ori-
gins and actual structures of these factors have yet to
be defined.

When neutrophils arrive at the comedo, P acnes,
already opsonized by C3b or immunoglobulins, is
ingested. This interaction releases intracellular
hydrolytic enzymes but does not kill P acnes. These
lysosomal enzymes degrade the follicular epithelium,
which leads to rupture of the follicular wall and
extrusion of follicular epithelium, sebaceous lipids, 
P acnes, and hair into the dermis, which in turn
causes inflammation. Several P acnes–produced
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extracellular enzymes (eg, hyaluronidase, protease)
also may be important in inflammation.20

Clearly, the immune response in acne is not pro-
tective. Inappropriately activated immunity seems
likely to lead to propagation of inflammatory lesions
and subsequent scarring.

Diagnosis
Acne is generally limited to areas where sebaceous
glands are largest and most abundant—the face,
neck, chest, upper back, and upper arms. Individual
lesions are centered about sebaceous follicles.

Correct classification of lesion type (Table) is
essential for choosing the most effective therapy. 
At the 1990 Consensus Conference on Acne 
Classification,21 a global evaluation of lesions and
their complications (eg, drainage, hemorrhage,
pain) was proposed. Psychosocial impact, failure
to respond to previous therapies, and occupa-
tional disability are 3 additional factors used in
grading acne.

Noninflammatory acne lesions are either closed
or open comedones. Acne that manifests as non-
inflammatory lesions is not classified severe unless
the number, size, and extent of such lesions are so
overwhelming as to warrant the designation.

Inflammatory acne lesions are papules, pustules,
and nodules. These lesions are classified as papulo-
pustular, nodular, or both. The severity grades
assigned (mild, moderate, severe) are based on
lesion count approximations (Table).

The term cystic acne should probably be aban-
doned, as there are no true cysts in acne (on rare
occasion, these cysts develop as a residual effect of
acne lesion healing). The term severe acne may be
applied if ongoing scarring or persistent lesion-
drainage is involved or if sinus tracts are present. In
addition, the most destructive forms of acne—acne
conglobata, acne fulminans, follicular occlusion
triad—are classified as very severe.

Differential Diagnosis
Although most acne diagnoses present no difficul-
ties, certain conditions or overlapping conditions
may be confusing. Differential diagnosis may be
stimulated by this noninclusive list: rosacea, ulery-
thema ophryogenes, gram-negative folliculitis,
steatocystoma multiplex, steroid acne, drug erup-
tions, perioral dermatitis, iododermas, verruca vul-
garis, verruca plana, bromodermas, syringomas,
sarcoidosis, trichoepitheliomas, follicular muci-
nosis, angiofibromas, infectious folliculitis, and
keratosis pilaris.
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