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Abstract: Background: Seborrheic dermatitis affects approximately 2 to 5% of the populace. Interestingly, the term ‘seb-
orrheic dermatitis’ is somewhat a misnomer as there is no direct quantitative relationship between the degree of sebaceous
activity and susceptibility to seborrheic dermatitis.

Method: A pilot study was performed to initiate assessment of patient satisfaction with oral minocycline and topical keto-
conazole for seborrheic dermatitis, and in so doing, set a stage for discussion for a novel assessment on the pathophysiol-
ogy of this condition.

Results: Clinical improvement of seborrheic dermatitis occurred with oral minocycline and topical ketoconazole. In terms
of all parameters studied, the condition improved with therapy and all patients desired to continue with the treatment
regimen.

Conclusions: One could speculate that the clinical benefit of seborrheic dermatitis with antibiotics is likely via its effect
on the microbiology within the sebaceous unit as well as on the alterations which thereby occur to the composition of the
sebaceous secretions as they pass through the pilosebaceous unit. After being secreted, human sebum can be altered by
various factors including secretion of hyaluronidase, proteases, and lipases by P. acnes. A closer examination of the al-
teration in sebum content both in the seborrheic condition and in treatment therapies warrants further investigation.

INTRODUCTION

Seborrheic dermatitis is a common inflammatory scaling
skin condition that affects areas of the skin with sebaceous
glands, specifically the face, chest, and upper back. It is
characterized by marginated, erythematous, pruritic papules
and plaques covered with a greasy scale. It affects approxi-
mately 2-5% of the populace. The incidence of seborrheic
dermatitis has a steady increase with age after puberty, with
a peak between 18 and 40, although the condition remains
frequent into the seventh decade of life. It is more slightly
more common in males.

Although the term ‘seborrheic’ and sebum overproduc-
tion have been associated with the condition, the sebum se-
cretion rate of seborrheic dermatitis patients is not necessar-
ily increased [1]. Maturation of the sebaceous glands is to be
a permissive factor for the development of the condition, as
there is no direct quantitative relationship between the de-
gree of sebaceous activity and susceptibility to seborrheic
dermatitis. Additionally, qualitative abnormalities of the
composition of sebum also have not been demonstrated.

Unlike contact irritant dermatitis which is pathophysi-
ologically defined by four interrelated components, namely
skin barrier disruption, epidermal skin changes, cytokine
release, and nerve ending changes [2], seborrheic dermatitis
lacks a coherent definition. The many persisting sources of
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perplexity relating to many general aspects of seborrheic
dermatitis relates to the lack of standardized diagnostic crite-
ria, high variability of estimates of prevalence, and contro-
versies on etiology and pathomechanisms [3]. A scrutiny of
the world’s literature leads one to believe that little is known
absolutely indisputable concerning this commonplace disor-
der. In short, all theories of pathogenesis of seborrheic der-
matitis as primarily a disorder of sebum and/or sebum excre-
tion rate have proved fruitless. At least one author has sug-
gested that the term ‘seborrheic dermatitis’ is a misnomer
[3]. Fruitful research and clinical studies can only be
achieved when other etiological tenets are proposed and
studied.

To this end, a pilot study was performed to initiate as-
sessment of patient satisfaction with oral antibiotics and
topical ketoconazole for seborrheic dermatitis, and in so do-
ing, set a stage for discussion for a novel assessment on the
pathophysiology of this condition.

STUDY DESIGN

The study was an open-label comparison survey designed
to examine patient satisfaction with oral minocycline 50 mg
twice daily and topical nizoral cream vs their previous topi-
cal therapies. Fifteen patients, ranging in age from 18 to 62
and demonstrating chronic erythema covered with greasy-
looking scales on their scalp, face, mid-chest, and/or mid
back were recruited from September 2006 through February
2007 to participate in the study. The patients selected had no
history of atopy, connective tissue disease, or serious sys-
temic ailments. None of the study people were pregnant,
breast-feeding, nor on birth control pills or other antibiotics.
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Patients demonstrating any comedones, acne pustules, or
acne papules were excluded.

All participants were given prescriptions for a two month
quantity of oral minocycline and topical ketoconazole cream
to be applied once daily to the affected skin area. After two
months of treatment, patients completed a 5-question survey.
Patients received no honorium for completing the study.

Participants were seen only at baseline and at the comple-
tion of the study. Patients who had previously used topical
steroids were warned that there might be a flare of the
erythema in the initial two weeks of therapy. Previous thera-
pies of the 15 participants included nizoral cream (3), ciclo-
priox (1), topical steroids (5), and metronidazole (3). None
of the study group had ever received oral antibiotics for their
skin eruption.

The survey questions posed to the patients are presented
in Table 1. Utilizing a 10-point scale (‘treatment didn’t help
at all’ to ‘treatment did a fantastic job’), patients were asked
to rate their response to several clinical parameters. The in-
stitutional review board of The Toledo Hospital was used.

RESULTS

Questionnaires were returned by all 15 patients, eight of
whom were male. All 15 participants stated that the antibiot-
ics with topical ketoconazole improved their condition and
desired to remain on therapy.

The patients’ ratings of this therapy in relation to past
therapies on several clinical parameters were tabulated, and
the averages shown in Table 2. The minocycline/ketocona-
zole cream therapy worked best to reduce the parameter of
redness of seborrheic dermatitis, but scored almost equally
as well in reducing the extent of skin involvement, and
scaliness queries.

CONCLUSIONS

This pilot study revealed clinical improvement of sebor-
rheic dermatitis with oral antibiotics and topical ketocona-
zole. All patients queried felt that their condition improved
with therapy and all desired to continue with treatment. Of
note, four patients had previously used topical ketoconazole
and/or ciclopirox, but noticed better improvement with the

Table 1.
Topical Ketoconazole
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addition of oral antibiotics. From this small sampling, the
parameter of erythema associated with seborrheic dermatitis
improved the most, with the extent of involvement and
scaliness recorded slightly lower improvement scores.

Although many reasons could be speculated for the im-
provement of seborrheic dermatitis with oral antibiotics, for
the development of this new hypothesis, it will be assumed
that the benefit is via its effect on the microbiology within
the sebaceous unit as well as on the alterations which thereby
occur to the composition of the sebaceous secretions as they
pass through the pilosebaceous unit. It will also be assumed
that the anti-inflammatory activity of minocycline is due to
its effects on the acne biofilm, as will be discussed below.

To begin, the microbiology of the pilosebaceous unit
involves three coexisting groups of microorganisms: gram-
positive, coagulase-negative cocci (staphylococci and micro-
cocci), anaerobic/aerobic diphtheroids (Propionibacterium
acnes and Propionibacterium granulosum), and lipophilic
yeasts (Pityrosporum species).

The staphylococci and micrococci are strict aerobes;
therefore, their site of growth within the sebaceous unit is
superficial, and these organisms are unable to reside in the
anaerobic conditions of the infra-infundibulum where the
major alterations in sebum occur.

The lipophilic yeasts that reside in hair follicles have
been divided morphologically into Pityrosporum ovale and
Pityrosporum orbiculare. These represent a complex of or-
ganisms and have been reclassified as Malassezia furfur as
well as other Malassezia species. These organisms are regu-
larly isolated from lesions of seborrheic dermatitis, and a few
authors have attempted to relate the condition to infection
with Pityrosporum ovale. However, there is no simple
stoichiometric relationship between yeast number and sever-
ity of seborrheic dermatitis; unaffected skin may carry a load
of organisms similar to lesions of seborrheic dermatitis [4].
As aresult, the proportion of effectively treated patients with
ketoconazole cream with seborrheic dermatitis is only
25.3%, in which the vehicle gel scored 13.9% success [5]. In
short, Malassezia would not seem to play a significant etio-
logic role in pathogenesis, and is probably a secondary event
[6]. Moreover, the effect of ketoconazole topically for sebor-
rheic dermatitis may be related to ketoconazole’s effects on

Survey Questions Posed to Seborrheic Dermatitis Patients After Two Months of Therapy with Oral Minocycline and

Yes No

Yes No

ally, after two months of therapy.

1 2 3 4 5 7 8

1 2 3 4 5 7 8

1 2 3 4 5 7 8

1. Did the use of minocycline and topical ketoconazole cream improve your condition?

2. Do you wish to continue using minocycline and topical ketoconazole cream for your condition?

For the next set of questions, grade on a scale of 1-10, with 1 meaning the treatment didn't help at all, and 10 meaning that the treatment worked fantastic-

3. How well did the treatment using minocycline and topical ketoconazole cream reduce the extent of the rash of seborrheic dermatitis?

4. How well did the treatment using minocycline and topical ketoconazole cream reduce the redness associated with the rash of seborrheic dermatitis?

5. How well did the treatment using minocycline and topical ketoconazole cream reduce the scaliness associated with the rash of seborrheic dermatitis?

9 10

9 10

9 10
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lipids, lipoproteins, apolipoproteins, inhibition of cyto-
chrome p450, suppression of glucocorticoid synthesis, de-
creasing androgenic effects, and increasing lanosterol [7-9].

Table2. Averages from Patient Satisfaction of Clinical

Parameters on the 10-Point Scale Used in the Survey

Query Average Score

How well did the treatment using minocycline and 7.5
topical ketoconazole cream reduce the extent of the
rash of seborrheic dermatitis?

How well did the treatment using minocycline and 8.2
topical ketoconazole cream reduce the redness
associated with the rash of seborrheic dermatitis?

How well did the treatment using minocycline and 7.4
topical ketoconazole cream reduce the scaliness
associated with the rash of seborrheic dermatitis?

If the microbial flora is significant in the pathogenesis of
seborrheic dermatitis, the most likely organism is Propioni-
bacterium acnes. P. acnes and its immunopotentiating prop-
erties may be the direct instigator of the condition via its
interaction with antibody and complement, its chemotactic
properties and its effects on cell-mediated immunity. This
organism has been shown serologically and biochemically to
be identical to Corynebacterium parvum, a potent stimulator
of the reticulocendothelial system [10, 11]. The organism has
been used as an immunostimulatory adjunct in chemotherapy
of numerous tumors [10, 12]. P. acnes is overwhelmingly the
predominant microorganism in the normal pilosebaceous
follicle and has been divided into two serotypes and five
biotypes. Up to 107 viable P. acnes have been isolated from a
single sebaceous unit. P. acnes is not pathogenic by normal
standards because there is no correlation between the number
of bacteria and the severity of seborrheic dermatitis or acne.
However, P. acnes secretes several extracellular products
that may be significant in seborrheic dermatitis. These in-
clude hyaluronidase, proteases, lipases, and chemotactic fac-
tors for neutrophils, lymphocytes, and macrophages. The
microenvironment of the pilosebaceous unit is likely to play
a major role in the amount of exoenzymes that are produced
by the organism because in vitro studies demonstrate that
their production is altered by factors such as pH and oxygen
tension.

Human intracellular sebum is composed of squalene,
waxes, and triglycerides. Once secreted, the sebum is altered
by various factors including P. acnes and the incorporation
of enzymes including lipases from this organism as well as
by contact with ambient oxygen. Oxygen and micro-
organisms transform ‘native’ sebum, such as lysis of triglyc-
erides to fatty acids. Free fatty acids (which have a know
antimicrobial effect) are formed from triglycerides by bacte-
rial lipases, produced by the lipolytic P. acnes [13]. Certain
components of this new complex mixture of molecules pre-
sent in the sebum have been shown to be irritating and cyto-
toxic [14].

The biofilm concept is applicable to seborrheic dermati-
tis. A biofilm is a complex aggregation of microorganisms
marked by the excretion of a protective and adhesive matrix.
Within a biofilm, multiple microenvironments exist allowing
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for the same species of bacteria to live in diverse niches with
varying rates of metabolism, replication, and responsiveness
to antibiotic therapy. Microorganisms within biofilms are 50
to 500 times more resistant to antimicrobial therapies than
free-floating (planktonic) bacteria. Bacteria in a biofilm have
a natural antibiotic resistance not apparent on agar plates.
Biofilms can be observed for function, adhesive properties,
antibiotic resistance, protein expression, and existence of
bacteriophages. Once a biofilm is established, there is a
change in behavior by the bacteria that is triggered by many
factors, including quorum sensing, as well as other
mechanisms that vary between species. When a cell switches
modes, it undergoes a phenotypic shift in behavior in which
large suites of genes are up- and down-regulated. For exam-
ple, incriminating studies such as API 20A systems, 16sRNA
sequencing, DNA-DNA hybridization, XTT reduction
method, and scanning electron microscopy have suggested
that the P. acnes biofilm is the inciting factor for acne [15],
orthopedic infections [16] and in fatal bacterial granulomas
after trauma [17, 18].

The complete P. acnes genome supports the existence of
the P. acnes biofilm. In short, the P. acnes genome contains
clusters of genes involved in polysaccharide capsule biosyn-
thesis of a glycocalyx polymer, which account for adherence
to a surface in biofilm formation secreted by the organisms
[19, 20]. For example, there are several sequences granting
the genomic machinery necessary to make biofilm, such as
UDP-N-acetylglucosamine 2 epimerase and glycosyl trans-
ferases [19, 20]. Indeed, these substances assisting adherence
of the bacteria to the follicular wall are likely the incriminat-
ing cause of comedones as well [21].

The treatment of seborrheic dermatitis with minocycline
is not directed at reduction in numbers of P. acnes per se, but
for its effect on the P. acnes biofilm and the resultant sebum
composition. We propose that the microbiological principle
of biofilms might apply to seborrheic dermatitis in which
alteration of the physical, biological, and chemical environ-
ment of the pilosebaceous unit may be the primary function
of treatment for seborrheic dermatitis.

In short, therapy with minocycline can alter P. acnes
biofilm activity, leading to alteration in sebum composition,
which clinically improves seborrheic dermatitis. The ma-
nipulation of the sebum content via antibiotics and other
methods certainly warrants further investigation.
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