
R
osacea is an elusive skin condition 
that is not well understood. Until 
now, there has been no guaranteed 

method to eradicate it. However, recent 
advancements could offer new treatment 
options for the condition.

Rosacea:
by G. Scott Herron, M.D., Ph.D.

Sufferers of Little Understood Disease 

May Soon Have New Treatment Options
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More than one in 20 American 
adults – approximately 16 million 
people – suffer from rosacea, but this 
common skin disease is often misdi-
agnosed as acne.1 As with acne, there 
is no simple test to diagnose rosacea. 
Dermatologists generally identify 
the condition by observing persistent 
erythema of  the skin in a patient or the 
emergence of  papules or pustules. 

Unlike acne, people suffering from 
rosacea are often unaware or confused 
about the condition. A recent National 
Rosacea Society (NRS) survey of  1,459 
patients2 found that 95 percent knew 
little or nothing about rosacea’s signs 
and symptoms prior to their diagnosis 
and 47 percent said they had never 
heard of  the disease.

This lack of  awareness increases 
the threat rosacea poses because some 
over-the-counter acne treatments that 
confused rosacea sufferers might use to 
treat their condition can actually aggra-
vate it. If  left untreated, rosacea tends 
to become more severe with time and 
can lead to symptoms like permanent 

ruddiness of  the facial skin, thickening 
of  the skin, and even enlargement of  
the nose.

New research shows that rosacea’s 
different symptoms and features may 
all be part of  a continuum of  inflam-
mation that may only be detectable 
histologically and biochemically.3, 4, 5, 6

For these reasons, rosacea’s impact 
goes beyond the physical. NRS surveys 
found that more than 90 percent of  
patients say the condition has lowered 
their self-confidence and self-esteem, 
while 41 percent say it has caused them 
to avoid public contact or cancel social 
engagements. Among patients with se-
vere symptoms, 88 percent say rosacea 
has hurt their professional interactions 
and more than half  say it has led them 
to miss work.7

WHO IS AT RISK?
Fair-skinned adults, especially 

those with blond hair and blue eyes, 
are more likely to get rosacea. Particu-
larly susceptible are adults from Celtic 
or Scandinavian ancestry.8 An NRS 

survey of  600 rosacea patients found 
42 percent were of  Irish, German, or 
English ancestry.  The disease can, 
however, occur in individuals of  any 
race or skin color.

There is also evidence that rosacea 
may be hereditary.8 NRS research 
found that 52 percent of  rosacea pa-
tients had a relative who suffered from 
the condition. 

Age is also a factor. Unlike acne, 
which typically initially presents in 
adolescence, 80 percent of  cases are di-
agnosed in people who are at least 30.10 

While women are two to three 
times more likely than men to get 
rosacea, men tend to experience more 
severe cases.11 Since the onset of  the 
condition tends to occur in adulthood, 
rosacea achieves highest prevalence 
in later years. For example, women 
experience highest prevalence between 
the ages of  61 and 65. For men, highest 
prevalence occurs between the ages of  
76 and 80.

One early warning sign of  rosa-
cea may be frequent blushing. Some 
researchers think rosacea occurs when 
blood vessels expand too easily,  
causing blushing.12

NEW UNDERSTANDING 
OF ROSACEA

There has been an abundance of  
research since 2002, when the initial 
classification system of  rosacea was de-
veloped. At that time, the skin disease 
was thought to fall into four distinct 
clinical subtypes with apparently differ-
ent symptoms. In October 2017, a new 
classification system was published by 
the NRS’ panel of  experts. This new 
grouping system is based on current 
understanding of  the pathophysiology 
of  rosacea and identifies four major 
phenotypes and three secondary phe-
notypes of  rosacea, all of  which appear 
to be interrelated.13

MAJOR PHENOTYPES
These major phenotypes may oc-

cur independently or concurrently.
Papules and pustules: Dome-

shaped, red, acne-like pimples, some-
times accompanied by white heads, 
often surface in crops across the cheeks 
and nose. Nodules may also occur.3, 13, 

14, 15, 16

14, 15, 16
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Flushing: Frequent and prolonged 
flushing (sometimes blushing) is com-
mon, except in darker skin tones, where 
flushing may be experienced without 
obvious erythema. Unlike other ery-
thematous changes, in rosacea, flushing 
can occur within seconds to minutes in 
response to neurovascular stimulation 
by trigger factors.3, 4, 5, 13, 14, 17 

Telangiectasia: Telangiectasias, 
sometimes known as spider veins, are 
common signs of  rosacea and are 
predominantly centrofacial. Use of  
a dermatoscope may allow for detec-
tion of  telangiectasias in patients with 
darker skin types.13

Ocular manifestations: Ocular 
rosacea can occur in mild, moderate, 
or severe cases and may also appear 
when no other phenotypes are appar-
ent. Signs of  ocular rosacea include lid 
margin telangiectases, interpalpebral 
conjunctival injection, spade-shaped 
infiltrates in the cornea, and scleritis 
and sclerokeratitis. Common symptoms 
that may suggest ocular rosacea include 

burning, stinging, light sensitivity, and 
foreign object sensation.13

SECONDARY PHENOTYPES
Burning or stinging: These sensa-

tions may occur, normally on ery-
thematous skin without scales, although 
scaling may also occur.13,18 Pruritus is 
not a typical characteristic of  rosacea, 
but may also occur.

Edema: Facial swelling may ac-
company or follow prolonged erythema 
or flushing as a result of  postcapillary 
extravasation during inflammation.19 
Soft edema may last for days or be 
aggravated by inflammatory changes. 
Solid facial edema (persisting hard, 
nonpitting edema) can occur with 
rosacea and independently of  red-
ness, papules, pustules, or phymatous 
changes. Commonly, rosacea-related 
edema involves a combination of  blood 
and lymphatic vessels.3, 13

Dry appearance: Central facial 
skin may be rough and scaly, resem-
bling dry skin and suggesting an 

 M a r c h  2 0 1 8  |  D E R M A S C O P E    6 5



eczematous dermatitis. Rosacea may 
coexist with seborrheic dermatitis. The 
dry appearance may be associated with 
burning or stinging sensations and may 
be caused by irritation rather than the 
disease process.13

Rosacea’s different phenotypes 
may appear in different combinations 
and at different times, but research sug-
gests that all may be manifestations of  
the same underlying inflammatory con-
tinuum3, 4, 5, 6 and that individual cases 
may progress in severity and worsen 
to include additional phenotypes.20, 21 
The NRS’ panel of  experts wrote that, 
“recent studies point to a multivariate 
set of  pathogenic pathways, includ-
ing defects in the innate and adaptive 
immune systems, mast cells and related 
biochemical mechanisms, and the  
neurovascular system. It now appears 
likely that initial erythema and  
vascular manifestations such as  
telangiectasia may be in a continuum 
initiated by a combination of  both 
neurovascular dysregulation and innate 
immune responses.”13

The phenotype designations are 
meant to replace the four subtypes 
widely used clinically to identify the 
nature of  each patient’s rosacea and 
treat each case. The classical subtypes 
– vascular, inflammatory, rhinophy-
matous, and ocular rosacea – are still 
used clinically by many dermatologists. 
However, as the NRS panel’s report 
indicated, they are not accurate diag-
nostic categories, given the transient 
and progressive signs and symptoms 
exhibited by rosacea patients. Earlier 
research by the NRS had already 
shown that more than half  of  rosacea 
patients suffer from a combination of  
different subtypes.22 An NRS survey of  
1,231 patients found that 72 percent 
experienced some kind of  progression. 
Overall, 77 percent of  patients in the 
study said they experienced more than 
one subtype at a time.23

What remains clear is that untreat-
ed cases of  rosacea generally worsen.

CAUSES
Beyond the apparent genetic con-

nection, the causes of  rosacea are not 
well understood. Researchers believe 
there is a relationship between triggers 
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of  rosacea, flushing reaction, and the 
permanent swelling of  blood vessels 
close to the skin surface (telangiectasis). 
Inflammation appears to be linked to 
the flushing reaction, but it is not clear 
how.  NRS experts have called for  
additional study.13 Meanwhile, the  
American Academy of  Dermatology 
reports that researchers are finding 
important clues about the causes  
of  rosacea:25

• The immune system may play 
a role. Researchers have found 
that most people with acne-
like rosacea react to a bacte-
rium called bacillus oleronius. 
The reaction causes their 
immune systems to trigger an 
exaggerated inflammatory re-
sponse. Scientists are not sure 
this can cause rosacea.

• A bug that causes intestinal 
infections may play a role. 
This bug, Helicobacter pylori, 
or H. pylori, is common in 
people who have rosacea. 
However, because many 
people who do not suffer  
from rosacea may have  
an H. pylori infection,  

scientists cannot prove it can 
cause rosacea.

• A mite that lives on everyone’s 
skin, demodex, may play a 
role. This mite likes to live on 
the nose and cheeks, where 
rosacea often appears. In 
normal skin, demodex found 
in small numbers feeds on 
sebaceous gland contents and 
is considered part of  normal 
skin microbiome.  Studies 
found that people with rosacea 
have much larger numbers of  
demodex mites on their skin. 
However, some people who 
do not have rosacea also pos-
sess increased facial demodex 
populations, again indicat-
ing it may not cause rosacea, 
but rather could contribute 
to abnormal skin physiology 
characteristic of  rosacea.

• A protein that protects skin 
from infection, cathelici-
din, may cause the redness 
and swelling. How the body 
processes this protein may 
determine whether a person 
gets rosacea. 

The classical subtypes – vascular, inflam-
matory, rhinophymatous, and ocular rosa-
cea – are still used clinically by many der-
matologists. However, as the NRS panel’s 
report indicated, they are not accurate 
diagnostic categories, given the transient 
and progressive signs and symptoms ex-
hibited by rosacea patients.
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AVAILABLE TREATMENTS ARE 
NOT CONSISTENT

Rosacea medications provide 
inconsistent results; and treatment 
remains aligned with the four clinical 
subtypes physicians have used to identify 
and treat the skin disorder since the 
early 2000s:

Subtype 1, erythematotelangi-
ectatic (or vascular) rosacea:  Primary 
symptoms include flushing and facial 
redness. Patients of  this traditional 
subtype tend to be sensitive to topical 
products and cosmetics; so it is best 
treated by staying out of  the sun or 
using sunscreen. Recently, the FDA ap-
proved two topical agents that constrict 
superficial capillary blood vessels – 0.33 
percent brimonidine gel and 1 percent 
oxymetazoline cream. Both agents show 
temporary improvement in facial red-
ness in rosacea.

Subtype 2,  papulopustular or in-
flammatory rosacea: Primary symptoms 
include persistent redness, papules, or 
pustules. This subtype has typically been 
treated with topical or systemic antibiot-
ics or a combination of  both. Clinicians 
usually start with metronidazole cream 
or gel or topical sulfur/sulfacetamide 
wash or lotion. Other topical agents 
found to be effective include azelaic  
acid (cream and foam) and ivermectin. 
Two derivatives of  tetracycline, mino-
cycline and doxycycline, are the most 
common systemic treatments for inflam-
matory rosacea. 

Subtype 3, phymatous rosacea: 
Primary symptoms include thicken-
ing of  the skin and excess tissue that 
enlarges the nose, a condition known 
as rhinophyma. This severe form of  
rosacea generally requires more aggres-
sive therapy and systemic antibiotics, 
sometimes with isotretinoin. Typically, 
after maximizing the drug regimen, 
patients are best served by surgical 
resurfacing of  the rosacea-affected area. 
Electrosurgery can be used to sculpt the 
rhinophymatous nose, as can use of   
a laser.

Subtype 4, ocular rosacea: Pri-
mary symptoms include eye irritation. 
Ocular rosacea can only be treated with 
the use of  systemic antibiotics, such as 
oral tetracycline (250 to 500 milligrams), 
minocycline (40 to 100 milligrams), or 

Subtype 1
erythematotelangiectatic 

(or vascular) rosacea

Subtype 2
papulopustular or 

inflammatory rosacea

Subtype 3
phymatous rosacea

Subtype 4
ocular rosacea
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doxycycline (100 milligrams). In some 
cases, topical corticosteroid eyedrops 
may help to alleviate symptoms.

Most therapies are associated with 
adverse side effects. For example, in 
the case of  common topicals, patients 
often complain of  itching, burning, 
and other discomfort. Rosacea suffer-
ers tend to be especially sensitive to 
skin irritations. In the case of  systemic 
antibiotics, steady use puts patients at 
risk of  antibiotic resistance and adverse 
systemic events. 

THE FUTURE
Significant research is currently 

being conducted in rosacea, particu-
larly in papulopustular or inflamma-
tory rosacea, which is, in many ways, a 
gateway subtype that can lead to more 
severe cases. Most of  the research, 28 
of  the 43 rosacea studies currently 
listed on ClinicalTrials.gov, focuses on 
papulopustular rosacea. 

Some of  these studies are looking 
at how medical devices may be useful 
in treating this subtype, but most are 
evaluating drugs to supplement or sup-
plant existing treatments, which are  
not curative and often require patients 
to try several different medications  
and drug combinations to find an effec-
tive treatment.27

Many drugs currently used to treat 
papulopustular rosacea have signifi-
cant shortcomings. Metronidazole, a 
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cornerstone therapy, has an unknown 
mechanism of  action, but seems to 
have antimicrobial, antioxidant, and 
anti-inflammatory properties.28, 29 It 
is used topically, but is not as effective 
as some newer agents. Ivermectin, a 
recent FDA-approved topical agent to 
treat papulopustular rosacea, is thought 
to reduce papules by killing demo-
dex mites that live in the sebaceous 
glands.30, 31, 32  However, adverse effects 
associated with the topical cream 
include burning, itching, and dryness at 
the application site.33

Because of  the limitations of  
current treatments, several companies 
are researching new twists on existing 
therapies, such as azelaic acid, an FDA-
approved drug found to be effective for 
papulopustular rosacea.1, 34 Bayer, No-
vum Pharmaceutical, and Galderma 
are researching various formulations 
of  azelaic acid and combinations with 
other therapies. Galderma is trialing 
Soolantra and Oracea in combina-
tion (Ivermectin 1 percent topical 
cream and doxycycline 40 milligrams 
in modified release capsules). Cutanea 
is researching the efficacy of  a topical 
gel formulation of  omiganan – a novel, 
antimicrobial peptide. 

Two companies are looking at a 
new approach to rosacea treatment 
using different delivery systems for 
minocycline. BioPharmX is conduct-
ing trials with a topical minocycline gel 
that may provide both the antibiotic 
and anti-inflammatory benefits of  this 
common tetracycline derivative without 
the systemic adverse effects associated 
with oral minocycline. Foamix has been 
researching a foam formulation of  the 
same antibiotic. These topical products 
have not been approved by the FDA 
and are still considered investigational 
(available only for use in clinical trials).

While oral doxycycline is com-
monly used to treat rosacea, oral 
antibiotics are often associated with 
systemic adverse effects, such as upset 
stomach, diarrhea, dizziness, photosen-
sitivity, and headaches. In higher doses, 
doxycycline also has a greater rate of  
antibiotic resistance than minocycline. 
The novel topical formulations of  
minocycline may have the potential to 
deliver the efficacy of  a tetracycline-

Does a proven antibacterial offer 

fresh promise for rosacea sufferers?

While most drug-related clinical trials in rosacea are 
focused on existing treatments, two clinical stage com-
panies are researching the efficacy of  a proven, widely 

available, systemic drug reformulated into a treatment for this com-
mon skin disease.

BioPharmX and Foamix are conducting trials on novel deliv-
ery of  minocycline, an antibiotic in the tetracycline family that is 
widely used to treat bacterial and inflammatory skin diseases. While 
minocycline is less likely to cause bacterial resistance than other -cy-
clines, physician concern for the growing problem has made many 
dermatologists reluctant to rely too heavily on oral antibiotics, which 
tend to flood the body with medicine and have been known to cause 
adverse effects ranging from nausea to diarrhea.

Minocycline, which was first commercialized in 1971, is particu-
larly interesting to dermatologists because it has both antibacterial 
and anti-inflammatory properties – a combination that is useful in 
the treatment of  several skin diseases, including rosacea. However, 
minocycline has only been available in an oral formulation because 
drug developers have not been able to stabilize minocycline in a topi-
cal formulation, which would allow for targeted delivery directly to 
the skin. 

BioPharmX and Foamix are taking different approaches to ef-
fectively deliver minocycline through the skin. BioPharmX solubi-
lizes the minocycline in an anhydrous hydrophilic gel formulation. 
Clinical trials completed to date suggest the minocycline reaches 
the pilosebaceous unit in the skin where diseases like rosacea and 
acne form. Foamix, whose formulation suspends minocycline in an 
oil-based foam, dosed its latest phase 3 clinical trial patient last year. 
Previous trials have shown their drug also reaches the problem area. 

Research from BioPharmX and Foamix is particularly interest-
ing because it shows both products dramatically reduce the amount 
of  antibiotic that is measurable in the bloodstream. If  ongoing trials 
confirm the research, the new products may offer significant promise 
to dermatologists and their patients.
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class drug without the undesireable 
systemic effects. 

Products that are currently in 
clinical trials may significantly change 
the way dermatologists treat rosacea 
in coming years and could potentially 
reduce adverse effects associated with 
the treatment.
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