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ABSTRACT

Background. Green tea, from the leaves of Camellia sinensis,
is a rich source of polyphenols, especially (-)-epigallocatechin-3-
gallate (EGCG). It has antioxidant, anti-inflammatory, antimicro-
bial, and anti-tumor properties, and is believed to have potential
for various dermatological applications ..

Objectives. This paper aims to assess the effects of green tea
or its components on the prevention or treatment of dermatologic
conditions among Filipinos.

Me/hods. This is a systematic review of randomized con-
trolled trials involving any form of green tea or its components
as prevention or treatment of any dermatologic condition among
Filipinos. Searching through electronic databases, reference lists
of previous studies or reviews, and physical archives was done.
At least two review authors independently applied the study crite-
ria, extracted data and assessed methodological quality of stud-
ies. Discrepancies were resolved by discussion or by consulting
a third review author. Study authors were contacted for missing
information.

Results. Three published and 1 unpublished study with 252
participants, completed from 2003 to 2009, were reviewed. Each
investigated the effects of green tea on different dermatological
applications: namely, photoprotection, molluscum contagiosum,
seborrheic dermatitis, and acne vulgaris. Each of these studies
was of high methodological quality. As each of them investigated
different dermatological conditions, results were summarized de-
scriptively according to dermatological condition.

Conclusion. There is limited to moderate evidence regard-
ing the effects of green tea on the prevention or treatment of the
above conditions. This is primarily because only one study per
dermatological condition was reviewed. However, as there is gen-
erally a trend to benefit with its topical use, and because it has
thus far proven to be generally safe and well tolerated, its use as
an adjunct in the prevention or treatment of the above conditions
may be recommended.
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Herbal medicines have long been used in the treat-
ment of various diseases, including those involv-
ing the skin. Because of the scarcity of evidence

on their efficacy, as well as their risk for adverse reactions
such as contact dermatitis or drug interactions, they are
largely considered as adjuncts or alternatives to conven-
tional treatments for dermatologic conditions. In spite
of this, herbal medicines continue to be commonly used
by lay people for the treatment of skin disease, often to
complement conventional medications in the desire to op-
timize treatment oftheir dermatologic condition. I

The Philippines has an abundance of herbs that have
been used for various dermatological purposes, such as
wounds, ulcers, fungal infections, abscesses, and even
cosmetic uses. Many of these herbal medicines have long
been used traditionally, and their use may be heavily en-
twined with spiritual belief systems, especially in rural
areas with limited access to conventional medical care.v'

Realizing their value in healthcare, the Philippine
government, through the Department of Health (DOH),
has made efforts to promote and advocate herbal medi-
cines through the creation of the Philippine Institute of
Traditional and Alternative Health Care (PITAHC) in
1997. The PITAHC works to further the development of
traditional and alternative health care systems, among
them the use of herbal medicines. This is done through
scientific research, skills training courses, policy formula-
tion for the protection of indigenous and natural health
resources, as well as institution of standards and guides
on the manufacturing, quality control and marketing of
traditional and alternative health care materials."

However, despite recognition of the potential of
herbal medicines for various dermatological applications,
there is still a paucity of research on their individual effi-
cacy and safety profile, especially in the field of dermatol-
ogy.

Description of the intervention
Green tea, derived from the leaves of the plant Ca-

mellia sinensis, is one such herb whose potential for the
treatment and prevention of skin disease has been ex-
plored. Different kinds of tea may be produced from the
this .plant, and what distinguishes green tea from these
other kinds of tea is that its production does not involve
enzymatic oxidation. The absence of oxidation in the pro-
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duction of green tea preserves the green tea polyphenols
(GTP) present in the tea leaves, which makes green tea
the richest source of polyphenols among the different
kinds of tea. This also accounts for the many health ben-
efits that have been attributed to it.

Specifically, the major GTP is (-)-epigallocatechin-
3-gallate (EGCG), with other polyphenols like (-)-epicat-
echin (EC), (-)-epigallocatechin (EGC), and (-)-epicate-
chin-3-gallate existing in smaller amounts. A cup of green
tea may contain 300-400 mg of GTP, with EGCG making
up around 10-30 mg. Together, GTPs comprise the major-
ity of the dry weight of tea leaves, which is roughly 30 to
40 percent."

How the intervention might work
Antioxidant properties. It has been established that GTPs,
especially EGCG, serve as antioxidants that neutralize
reactive oxygen species (ROS), which are bypro ducts of
normal cellular metabolism and whose production may be
induced by oxidative stress such as that brought about by
ultraviolet (UV) radiation exposure and chemical carcino-
gens. GTPs also serve to indirectly counteract ROS by
increasing the activity of the detoxifying enzymes gluta-
thione peroxidase, glutathione and catalase.>?

Human studies have shown that topical GTP inhib-
its the accumulation of cyclobutane pyrimidine dimers
(CPD), markers of UV-induced damage to chromosom-
al DNA in the skin." Moreover, topical EGCG has been
shown to significantly inhibit UV-induced production of
hydrogen peroxide, nitric oxide, and lipid peroxidase in
the skin. It also decreases the UV-induced infiltration into
the skin of macrophages and neutrophils, which are major
producers ofROS.9

Anti-tumor properties. Cancer prevention is one of the
most well-known and most studied health benefits that
have been ascribed to green tea. This may seem plausi-
ble given that GTPs are known antioxidants that prevent
tumorigenesis via the prevention of DNA damage from
ROS, with many in vitro studies as well as murine mod-
els involving both oral and topical GTPs to support this.
Moreover, several murine studies have shown that aside
from inhibiting carcinogenesis, GTPs particularly EGCG,
also promote selective apoptosis in tumor cells but not in
non-tumor cells. Specifically, EGCG has been proposed
to inhibit tumorigenesis in two ways. One, it stabilizes
the tumor suppressor protein p53, and two, it halts growth
in infected cells by blocking the G 1 phase of the cell cy-
cle.7.10.11

Pioneering studies involving murine subjects con-
ducted by Mukhtar and his colleagues found that the
topical application of GTPs indeed significantly inhibited
chemical carcinogen- and UV radiation-induced skin car-
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cinogenesis, and this has been supported by subsequent
animal studies involving oral and topical green tea, its ex-
tracts or GTPs. 10,1I

However, this anti-cancer property of green tea that
has been demonstrated in vitro and in animal studies has
not always reflected in human studies, and no sufficient
evidence exists that would back the claim that green tea
does prevent cancer in humans.'? Moreover, it has been
demonstrated in human studies that oral green tea does
not protect against skin cancer, owing to its inadequate
absorption from the dermal vasculature. However, its
topical application shows more potential in anti-cancer
photoprotection."

Anti-inflammatory properties. GTPs also exert anu-m-
flammatory effects by inhibiting the pro-inflammatory
enzymes cyclooxygenase and lipooxygenase, as well as
preventing the release of the pro-inflammatory mediators
interleukin-l (IL-l), IL-8, IL-IO and IL-12. Also, EGCG
inhibits the activity of activator protein 1 (AP-l) and NF-
kappa B (nuclear factor kappa-light-chain enhancer of ac-
tivated B cells), which are transcription factors known to
be mediators for many inflammatory processes and whose
activity is also known to be triggered by ROS.7,8

Antimicrobial properties. The antimicrobial properties
of green tea and its constituents have also been explored,
and green tea thus far shows promise in this realm. Spe-
cifically, green tea extracts, particularly EGCG, have been
shown to inhibit the growth of many bacterial species, es-
pecially staphylococcal species such as Staphylococcus
aureus. One of the proposed mechanisms ofthis would be
the ability of EGCG to perturb bacterial cell membranes.
However, there is still a lack of studies on green tea in-
volving human subjects and, in particular, bacterial skin
diseases.lv"

GTP has also been shown to have antiviral proper-
ties, particularly in the treatment of external anogenital
warts, which is caused by infection with the human papil-
loma virus (HPV). A particular US FDA-approved drug,
composed primarily of EGCG, has been shown to have
comparable efficacy against the standard treatments for
external anogenital warts, while providing the safest pro-
file, albeit with a longer clearance time.":"

Why it is important to do this review?
Given the abovementioned potential of green tea for

various dermatological applications, there is still no con-
sensus as to its benefits regarding cutaneous diseases. As
with the international scene, not all of tl ~evidence may
be in congruence with one another, warranting a need for
a systematic review of the local literature to put to light
and eventually put to use the best existing evidence on the
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dermatological applications of green tea and its compo-
nents.

Objective
To assess the effects of green tea or its components

on the prevention or treatment of dermatologic conditions
among Filipinos

METHODOLOGY

Types of studies. Studies included in this review satisfied
the following criteria:

• randomized controlled trials
• published or unpublished
• disease of interest is a dermatologic condition
• conducted by any Philippine Dermatological Society

(PDS)* training institution

Types of participants. Any participant who was treated
with green tea products or its components for any skin
disease or skin condition was included. There were no re-
strictions in the age, diagnosis, and gender of participants.

Types of interventions. In the original protocol, it was
deemed that green tea should have been defined by the
study authors as the non-oxidized product of the steamed
leaves of the plant Camellia sinensis. However, in the
process of reviewing the prospective studies for inclusion
in this review, it was decided that the above definition
was too stringent and would have resulted in non-inclu-
sion of otherwise qualified studies in this review. Thus,
it was then agreed upon by the review authors that green
tea must, at least, have been defined as the product of the
leaves of the plant Camellia sinensis. The green tea treat-
ment must have been the major or active ingredient of
the treatment. Studies utilizing only the term tea, without
distinguishing the type of tea, such as green tea, black tea
or oolong tea, were excluded.

Systemic and topical application of green tea prod-
ucts or any of its components, in any formulation, be it
as a beverage, capsule, tablet, powder, cream, or lotion,
were the interventions of interest for this review. The
green tea product may have been used alone or an adjunct
to standard treatment.

*The PDS is the only dermatology specialty society rec-
ognized by the Philippine Medical Association (PMA).
Since this is the first systematic review investigating the
benefits of green tea on dermatological conditions, the
authors decided to limit their search to this pool as the
initial step in this process.

The comparators may have been in the form of pla-
cebo, vehicle control, no intervention, comparator alone,
green tea treatment in different dosages, or green tea com-
bined with other treatments or components.

Types of outcome measures
Primary outcomes: The primary outcome measure was
the clinical efficacy based on the number and proportion
of patients who cleared or improved compared to baseline
in terms of their dermatologic condition or patients who
did not acquire a specified skin disorder after using green
tea products.

Secondary outcomes: The secondary outcome measures
included any of the following:

• mean time to clearance of lesions
• adverse events
• quality of life

We recorded other outcome measures as reported by the
authors of the articles reviewed.

Search methods for identification of studies
Electronic searches. The main search for articles was
done using electronic databases such as PubMed, MED-
LINE, MDConsult, Cochrane Central Register of Con-
trolled Trials (CENTRAL), Google and Herdin Online.
Search words, using both MeSH terms and text words,
included green tea, Camellia sinensis, green tea polyphe-
nols, (-)-epigallocatechin-3-gallate (EGCG), Filipino,
Philippines, skin, and dermatology. Perusal of the refer-
ence lists of previous studies or reviews was also done.
Searching other resources. Hand-searching was also
conducted, particularly through the Journal of the Philip-
pine Dermatological Society (JPDS) and the Journal of
the Philippine Society of Cutaneous Medicine (JPSCM),
the predecessor of the JPDS. The PDS research inventory
was checked for unpublished studies done by all the PDS-
affiliated institutions. The authors of the unpublished ar-
ticles were notified via letter and permission was obtained
to use their articles for this review.

Data collection and analysis
Selection of studies

Two review authors (LAE, NNV) independently
screened all titles, abstracts, and full text articles identi-
fied by the searchers for possibly relevant clinical trials.
An Inclusion Criteria Checklist was used by each review
author.

The full text of all studies of possible relevance was
procured and further assessed for eligibility. The two re-
view authors came up with a consensus on which articles
were to be included or excluded from this review. There
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were no excluded studies. All disagreements were re-
solved between the two review authors and a third review
author (PWMES). Study authors were contacted to clarify
needed information regarding the study design, partici-
pants or intervention.

Data extraction and management
Data extraction was performed independently by 4

review authors using a pre-tested data extraction form.
Discrepancies were resolved by discussion and by con-
sulting a third review author.

Assessment of risk of bias in included studies
The assessment of risk of bias in the selected stud-

ies was independently performed by two review authors.
This was done using the Cochrane Risk of Bias Assess-
ment Tool, which assesses the following domains:

• sequence generation;
• allocation concealment;
• blinding of caregivers, participants and outcome as-

sessors;
• incomplete outcome data; and
• selective outcome reporting.

The level of risk of bias of the studies assigned to each
study was as follows:

Low risk of bias: assessed to be adequate in all of the
above domains
Medium risk of bias: the included studies do not
clearly state the procedures conducted in one or more
of the above domains
High risk of bias: the included studies have clearly
inadequate procedures in one or more of the above
domains

We also recorded the following:
whether the groups were comparable at baseline;
if there was a clear definition of the disease;
if the study duration was adequate;
whether adequate instructions were given;
if previous therapy had been stopped, and if so, when;
if concomitant therapy was permitted;
if assessment of compliance was undertaken; and
if appropriate statistical methods were used.

Measures of treatment effect
The measures of treatment effect depended on the

data presented by the studies included in this review.
Dichotomous data were expressed using risk ratio (RR)
and 95% confidence intervals (CI). Continuous data were
converted into uniform units, and expressed using differ-
ence in means (MD) and 95% confidence interval (CI).
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The results were also expressed as number needed to treat
(NNT), where appropriate.

Unit of analysis issues
For studies involving multiple intervention groups,

pair wise comparisons were made of the green tea treat-
ment versus placebo, vehicle control, no intervention,
comparator alone, green tea treatment in different dos-
ages, or green tea in combination with a comparator.

Dealing with missing data
A study was considered to have missing data if it

did not present information regarding the intervention
and control groups, all participants, and all outcomes. To
address this, the authors of the studies in question were
contacted for the needed information. An intention-to-
treat analysis was done for missing participants due to
dropouts. The last recorded value was carried forward for
participants with missing outcome data.

Assessment of heterogeneity
Statistical heterogeneity was to be assessed using 12

on Review Manager 5 (RevMan5). An 12 a Ray Safe 12
Radiation Dosimetry system scale ofless than 50% would
mean low heterogeneity, and that data synthesis through
meta-analysis would be done.

Assessment of reporting biases
Study authors were contacted to provide missing out-

come data in cases of suspected reporting bias. Sensitivity
analysis was not done.

Data synthesis
As mentioned, eyeballing the included studies found

them to have high heterogeneity, so the findings of this
review were presented using a descriptive synthesis.

The level of evidence of the findings of this review
were graded according to the following criteria, based on
the criteria followed by Boehm in his systematic review
of green tea for cancer: 12

• strong evidence, if there are consistent findings
among multiple high quality studies;

• moderate evidence, if there are consistent findings
among multiple medium quality studies or one high
quality study;

• limited evidence, if there are consistent findings
among multiple low quality studies or one medium
quality study;

• conflicting evidence, ifthere are -rconsistent findings
among studies; and

• no evidence.
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Sub-group analysis and investigation of heterogeneity
Since sub .antial heterogeneity was found to exist

between studies for the primary outcome, reasons for het-
erogeneity was explored through sub-group analysis. The
main reason for heterogeneity was the difference in the
dermatologic condition being investigated.

Sensitivity analysis
Sensitivity analysis to examine the effects of exclud-

ing poor quality studies (i.e. those with medium to high
risk of bias) in the analysis of data was not done because
meta-analysis was not executed. For the purpose of calcu-
lating clinical efficacy, categories relating to greater than
minimal improvement were regarded as treatment suc-
cess. All other outcomes were expressed as the actual or
percentage change from baseline.

Adverse outcomes
The adverse outcomes of interest in this review were

those that led to discontinuation of treatment. This review
qualitatively described the following:

• the appropriateness of the methods used to detect ad-
verse events

• the adequacy of reporting.

RESULTS

Description of studies
Searching through the abovementioned electronic

databases using the given key words yielded no articles
that satisfied the preset inclusion criteria. Hand-searching
through the JPDS, the research inventories of PDS-affili-

ated institutions, and the reference lists of related articles
yielded 5 such studies.P'"

All of these studies were conducted by PDS-affiliated
institutions. Two of these studies were published in the
JPDS; One was published in the JPSCM; and two were
unpublished yet completed studies. The authors of the un-
published studies were notified via letter, and permission
was obtained for one of these. Permission to use the other
unpublished article (Yao-Dy et al.) was not obtained, as
efforts to contact the study authors were not successful."

Included studies
The 4 included studies had a total of252 participants,

and were published and/or completed between 2003 and
2009. All the studies were randomized controlled trials,
and investigated the effects of green tea or its components
on the prevention or treatment of dermatologic conditions
among Filipinos.

Dermatologic applications
Each of the studies investigated the effects of green

tea or its components on different dermatologic condi-
tions. Specifically, these are photoprotection,'? mollus-
cum contagiosum," acne vulgaris, 21 and seborrheic der-
matitis."

Outcomes
One study investigated the effects of green tea appli-

cation on the prevention ofUVB-induced erythema. 19 The
rest of the studies investigated its effects on the treatment
of various dermatologic conditions, specifically mollus-
cum contagiosum," acne vulgaris," and seborrheic der-
matitis."

Table 1. Methodological quality of studies

Angeles et ai,
2004

Pajaro-Lorico et ai,
2009

Cabillos et ai,
2003

Gan-Wong et ai,
2003

Adequate sequence generation

Allocation concealment

Blinding

Incomplete outcome data addressed

Free of selective reporting

Groups comparable at baseline

Clear definition of disease

Adequate study duration

Adequate instructions given

Previously therapy stopped

Concomitant therapy permitted

Assessment of compliance undertaken

Appropriate statistical methods

y
y

Y

N/A

Y

Y
y
y

Y

N/A

N/A

N/A

Y

y
y
y
y
y
y
y
y
y

Y

N
Y.

Y

y
y

Y

N

Y

Y

Y

Y

Y

Y

N

Y

Y

y
y

Y

N

Y

Y

Y
y.

Y

Y

N

Y

Y
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Exposure
All of the included studies used a topical formulation

of green tea, either as a cream or lotion.

Sponsorship
All of the included studies were not sponsored by

any private or pharmaceutical company.

Risk of bias assessment for RCTs
The studies of Cab illos et al., Gan-Wong et al., An-

geles et al., and Pajaro-Lorico et al. all had low risk of
bias.

Effects of interventions (Table 2.)
In the study "Prevention of UVB-induced erythe-

ma," Angeles et al. investigated the efficacy of green tea
cream versus zinc oxide sunblock and placebo in prevent-
ing UVB-induced erythema at 2MED.

Categories relating to the absence of erythema, clini-
cally graded as 0, were counted as treatment success, and
categories relating to the occurrence of erythema, clini-
cally graded as 1 to 3, were counted as treatment fail-
ure. Among the number of patients with non-irradiated
sites, there was no significant difference seen between
10% green tea- cream and sunblock (RR = 0.625, CI =
0.191 - l.891, NNT = 10), as well as between 10% green
tea cream and placebo (RR = l.667, CI = 0.373 - 8.472,
NNH = 15). Notably, there is a trend to harm, or occur-
rence of erythema, with the application of green tea on
non-irradiated sites compared to placebo, which accounts
for irritant contact dermatitis that may be associated with
the application of green tea cream.

On the other hand, among the number of patients
with irradiated sites, there was no significant difference
seen between 10% green tea cream and sunblock (RR =
1.100, CI = 0.504 - 2.425, NNH = 30), while there was
a statistically significant benefit of 10% green tea cream
over placebo (RR = 0.367, CI = 0.367 - 0.539, NNT =
1.579). It is notable that there is a trend to harm with the
use of 10% green tea cream compared to the use of sun-
block.

Adverse events reported were led by irritant con-
tact dermatitis, primarily manifesting as erythema, with
the highest percentage occurring in the green tea cream
group. However, the risk for developing irritant contact
dermatitis was not statistically significant among the
three groups (p = 0.2136). One other adverse event re-
ported was pruritus in 2 participants, although it was also
noted that this was restricted to the areas in contact with
the adhesives used to hold the test grids in place.

The results of this study suggest that 10% green tea
cream is comparable to zinc oxide sunblock, and superior
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to placebo, in the prevention of UVB-induced erythema
at 2MED, although tbe role of a possible concomitant ir-
ritant contact dermatitis has yet to be fully elucidated.

It may be pointed out that the resulting erythema
could be due to irritant contact dermatitis and not fail-
ure of photoprotection, as it was found that subjects who
developed erythema on non-irradiated green tea and sun-
block sites also developed erythema on their respective
irradiated sites. Ideally, distinguishing between irritant
contact dermatitis and failure of photoprotection could be
done by comparing the degree of erythema on each site,
where a greater degree of erythema on the irradiated site
compared to the non-irradiated site would point to both
failure of photoprotection and irritant contact dermatitis.
Unfortunately, this was not deemed possible by the study
authors, as no standard erythema visual scale was avail-
able for skin phototypes III and IV that would allow for
objective determination of degree of erythema, and which
would consequently allow them to conclusively differen-
tiate between failure of photoprotection and irritant con-
tact dermatitis.

Molluscum contagiosum. Cabillos et aUo investigated the
efficacy and safety of 5% green tea extract cream com-
pared to placebo for the treatment of molluscum conta-
grosum.

The category relating to complete clearance at the
end of 4 weeks was considered as treatment success, and
the categories relating to incomplete clearance and no
clearance were considered as treatment failure. Dropouts
were also considered as treatment failure. Using inten-
tion-to-treat analysis, green tea extract cream was found
to be superior to vehicle in terms of complete clearance of
molluscum contagiosum (RR = 0.610, CI = 0.415 - 0.933,
NNT = 3.324).

This is reflected in the overall patient evaluation, us-
ing the Physician's Global Assessment and the Patient's
Self-Assessment, which showed a statistically significant
difference between green tea cream and vehicle (p<0.05,
Mann-Whitney test). It was also found that the average
time to complete clearance induced by green tea cream
was 3.7 weeks, while that for vehicle was 6 weeks.

The most common adverse reaction reported for both
groups was erythema, followed by pruritus, papular rash
and burning. These were all reported to be mild and well
tolerated, and resolved after 2-3 days.

The results of this study suggest that 5% green tea
cream is a significantly effective and safe treatment for
molluscum contagiosum.

Acne vulgaris. Gan- Wong et al. investigated the efficacy
of3% green tea cream versus 4% benzoyl peroxide cream
for the treatment of acne vulgaris.
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Outcomes

Table 2. Effects of interventions

ParticipantsStudy FindingsDermatologic
application

Angeles et al.

Cabillos et al.

Prevention of
UVB-induced
erythema

Treatment of
molluscum
contagiosum

Gan-Wong et el. Treatment of
acne vulgaris

Pajaro-Lorico
et al.

Treatment of
seborrheic
dermatitis

1) Prevention of erythema,
assessed 24 hours after
irradiation, measured as
erythema index (difference
in the means between
baseline erythema and
post-UVB erythema)
2) Number of subjects who
developed erythema based
on clinical grading
3) Adverse reactions at
application site

1) Therapeutic efficacy
(clearance of lesions)
2) Physician's global
assessment
3) Patient's self-assessment
4) Adverse reactions at
application site

1) Efficacy, measured using
the Leeds revised acne
grading system
2) Adverse effects and their
severity

1) Therapeutic efficacy of
green tea extract lotion,
measured in terms of weekly
severity scores and global
evaluation of clinical im-
provement at the final visit
2) Adverse effects and their
severity

30 healthy adult Filipinos with
Fitzpatrick skin types III and IV.
Exclusion criteria included the
presence of any photosensitivity
disorder, photosensitizing
medications, known allergy or
adverse reactions to green tea
or sunscreens, and pregnancy
or lactation.

69 Filipino children and young
adults with molluscum
contagiosum, with at least two
lesions on each area or body
site, not exceeding 10 in number,
2-8mm in size. Participants must
have no medical condition that
would preclude the study, no
prior keloid formation, and must
not be pregnant or lactating.

108 patients with facial acne
vulgaris.
Exclusion criteria were
pregnancy or plans to get
pregnant, use within one month
of oral contraceptive pills,
antibiotics or any other medica-
tion that could interfere with study
results, and use within 2 weeks
of topical anti-acne treatments

45 patients, aged 12 to 80 years,
with typical seborrheic dermatitis
of less than 20% BSA affected.
Exclusion criteria included age
less than 12 years or more than
80 years, pregnancy or lactation,
a history of overt bacterial, viral
or fungal infection of the head
and neck, and the history or
presence of other dermatoses.

• 10% green tea cream
was comparable to zinc oxide
sunblock (p = 0.9142, chi-square),
and superior to placebo in
preventing UVB-induced erythema
at 2MED (p<0.001, chi-square).
• The adverse effect most
commonly associated with topical
green tea application is erythema
or irritant contact dermatitis.

• Green tea extract cream is
'superior to placebo in the treatment
of molluscum contagiosum
(p = 0.008).
• Overall patient evaluation, using
the Physician's Global Assessment
and the Patient's Self-Assessment,
showed a statistically significant
difference between green tea
cream and vehicle (p<0.05,
Mann-Whitney test).
• Adverse effects most commonly
associated with green tea applica-
tion were erythema, pruritus,
papular rash and burning. These
were all reported to be mild, well
tolerated, and transient.

• Green tea cream is comparable to
4% benzoyl peroxide cream,
particularly in reducing lesions of
moderate to severe acne, with a
trend to benefit noted for benzoyl
peroxide with prolonged treatment.
• Green tea cream resulted in
significantly less adverse effects
compared to benzoyl peroxide
cream, although adverse effects
for both treatment groups were
generally mild and transient.

• 2% green tea lotion is compara-
ble to 1% hydrocortisone lotion in
the treatment of seborrheic
dermatitis (Linear p = 0.0961,
Quadratic p = 0.4199).
• 2% green tea lotion is more
efficacious compared to vehicle
(Linear p<0.0001,
Quadratic p<0.001.
• Adverse effects recorded for the
green tea group were pruritus,
erythema, and a tingling sensation
at the site of application. All were
mild and well tolerated, and did
not lead to discontinuation of
treatment.
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Within-group analysis of the green tea group showed
significant improvement in acne grading for moderate and
severe acne (p<0.05), while that for the benzoyl perox-
ide group showed significant improvement for moderate,
severe and very severe acne (p<O.05). Between-group
analysis showed no significant difference between green
tea and benzoyl peroxide for all acne grades, i.e. mild,
moderate, severe and very severe (p>0.05).

Adverse events were reported to have a significantly
greater occurrence in the benzoyl peroxide group com-
pared to the green tea group. These were led by pruritus
and peeling for the green tea group, and dryness and pru-
ritus-for the benzoyl peroxide group. Notably, 2 patients
in the benzoyl peroxide group discontinued treatment and
dropped out of the study after less than a week because
of contact dermatitis. In spite of this, most of the other

'. adverse events, which generally occurred within the first
two weeks of treatment, were reported' to be- mild arid

.. temporary.
The results of this study suggest that 3% green tea

cream versus 4% benzoyl peroxide cream, particularly in
reducing lesions of moderate to severe acne, with a trend
to benefit noted for benzoyl peroxide with prolonged
treatment. It is also notably associated with less adverse
adverse events c.ompared to benzoyl peroxide.

Seborrheic dermatitis. Pajaro-Lorico et al. investigated
the efficacy of 2% green tea lotion compared to 1% hy-
drocortisone lotion in the treatment of seborrheic derma-
titis.

Categories on the global evaluation made at the fi-
nal visit which related to complete clearance, marked
improvement (75 to less than 100 percent clearance)
and moderate improvement (50 to less than 75 percent
clearance) were considered as treatment success; whi Ie
categories which related to slight improvement (less
than 50 percent clearance), no change and exacerbation
were considered as treatment failure. Dropouts were also
considered as treatment failure. Using intention-to-treat
analysis, a trend to benefit is seen with green tea lotion
versus hydrocortisone lotion (RR = 0.667, CI = 0.280 -
1.551, NNT = 5); while a statistically significant benefit is
seen with green tea lotion versus vehicle (RR = 0.400, CI
= 0.400 - 0.725, NNT = 1.667).

Adverse events recorded for the green tea group were
pruritus, erythema, and a tingling sensation at the site of
application; those for the hydrocortisone group was the
occurrence of mild discrete erythematous papules; and
those for the vehicle group were pruritus and erythema-
tous papules. All were considered mild and well tolerated,
and did not lead to discontinuation of treatment.
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The results of this study suggest that 2% green tea
lotion may be an efficacious and safe alternative to 1%
hydrocortisone lotion in the treatment of seborrheic der-
matitis.

DISCUSSION

The aim of this review was to assess the effects of
green tea or its components on the prevention or treatment
of dermatologic conditions among Filipinos. This review
includes data from 4 randomized controlled trials.

There is limited to moderate evidence regarding the
effects of green tea on the prevention and treatment of
dermatological conditions in the Philippines. This is pri-
marily because only one .study per dermatological con-
dition was reviewed:' Although these individual studies
are each of high methodological quality, the paucity of
randomized clinical trials impedes the strength of the evi-
dence regarding the possible dermatological benefits of
green tea.

Nonetheless, there is generally a trend to benefit
noted with the use of topical green tea preparations for
photoprotection, acne vulgaris, molluscum contagiosum
and seborrheic dermatitis, reflecting its established anti-
inflammatory, antioxidant, antimicrobial and anti-tumor
properties,

It is apparent that the antioxidant and anti-inflam-
matory properties of green tea account for its benefits in
terms of photoprotection, This may also explain its ben-
efit in the treatment of acne vulgaris and seborrheic der-
matitis, two conditions in which inflammatory processes
playa large rcle."? In addition, its demonstrated efficacy
in the treatment of molluscum contagiosum, a viral infec-
tion caused by the Molluscipox virus, may be attributed
to its immunomodulatory properties, by way of indirectly
inhibiting viral 'replication by stimulating cell-mediated
immunity.P

Furthermore, the antimicrobial properties of green
tea may account for its benefit on acne vulgaris and mol-
luscum contagiosum. Although there have been no studies
on the effects of green tea specifically on Propionibacteri-
um acnes, the bacterium implicated in the pathogenesis of
acne vulgaris, it is possible that the antibacterial proper-
ties of green tea in general may contribute to its benefit on
this condition.lv" Also, while there have been no studies
investigating the effects of green tea specifically against
the etiologic agent of molluscum contagiosum, it may be
postulated that its antiviral propertie in general may play
a role in the overall beneficial effect of green tea on mol-
luscum contagiosum.":"
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Also, with molluscum contagiosum being both a tu-
mor and a viral infection, the benefit of green tea in its
treatment may be ascribed to its anti-tumor properties.v-"

In terms of safety, the adverse events reported to oc-
cur with the use of topical green tea preparations have
generally been comparable to, ifnot milder than, those of
their respective comparators. They have also been mild
enough so as not to lead to discontinuation of treatment.
The adverse reactions that have been associated with top-
ical green tea include erythema, pruritus, papular erup-
tions, and a tingling or burning sensation.

CONCLUSIONS

Implications for practice
Given that there is limited to moderate evidence re-

garding the efficacy of green tea as prevention or treat-
ment of various dermatologic conditions, namely photo-
protection, acne vulgaris, molluscum contagiosum and
seborrheic dermatitis, its use as treatment for the above-
mentioned conditions is not recommended as a first-line
modality at this time.

However, as there is generally a trend to benefit with
its topical use, and because it has thus far proven to be
generally safe and well-tolerated, its use as an adjunct in
the prevention or treatment of the above conditions may
be recommended.

Implications for research
One limitation of this review is the restriction of the

search to studies conducted by PDS-affiliated institutions.
As this is the first such systematic review investigating
the uses of green tea in dermatology, the authors feel that
limiting the review to this pool is merely the first step
in this process. To further widen the evidence regarding
the dermatological applications of green tea, it is recom-
mended that studies investigating the effects of green tea
on dermatological applications done by non-PDS institu-
tions be reviewed. Tapping a wider pool, first locally and
then perhaps internationally, is thus recommended.

In addition, focusing on one particular dermatologic
condition at a time, hopefully with a greater number of
high-quality studies, may be done, in order to have more
homogenous data that can be synthesized and therefore
generate better quality evidence directed towards more
specific conditions.

Lastly, as this review found very few randomized
controlled trials involving green tea for dermatological
conditions in general, it is also recommended that more
randomized controlled trials of high quality and with larg-
er sample sizes be done.

REFERENCES

I. Fuhrmann T, Smith N, & Tausk F. Use of complementary and al-
ternative medicine among adults with skin disease: updated results
from a national survey. Journal of the American Academy of Der-
matology 2010 Dec;63(6): 1000-5. Epub 2010 Oct 8.

2. Sia IC. Medicinal plants for dermatologic conditions: The Philip-
pine experience. Journal of the Philippine Dermatological Society
1994 May;3(1):6-7.

3. Aparece UB. Lunas: The "Mother" Of All Sukdan Shamans'
Curing Rituals. Philippine Quarterly of Culture & Society
2006;34: 135-87.

4. http://www.doh.gov.ph/pitahc/. Retrieved on 05 February 20 II.
5. Mitscher LA, lung M, Shankel D, Dou J, Steele L, & Pillai SP.

Chemoprotection: A Review of the potential therapeutic antioxi-
dant properties of green tea (Camellia sinensis) and certain 'of its
constituents. Medicinal Research Reviews 1997;17(4):327-65.

6. "Green tea (Camellia sinensis)". Alternative Medicine Review
Monographs, 2002. Retrieved from http://www.thorne.com/me-
d ia/a Iterna ti ve _med ici ne _rev iew /monographs/G reen Tea Mono.
pdf.

7. Hsu, S. Green tea and the skin (Review). Journal of the American
Academy of Dennatology 2005;52: I049-59.

8. Katiyar SK, Perez A, & Mukhtar H. Green tea polyphenol treat-
ment to human skin prevents formation of ultraviolet light B-
induced pyrimidine dimers in DNA. Clin Cancer Res October
2000;6:3864-9.

9. Katiyar SK, Afaq F, Perez A, & Mukhtar H. Green tea polyphe-
nol (-)-epigallocatechin-3-gallate treatment of human skin inhib-
its ultraviolet radiation-induced oxidative stress. Carcinogenesis
200 I ;22(2):287-94.

10. Mukhtar H & Ahmad N. Mechanism of cancer chemopreventive
activity of green tea. Proc Soc Exp BioI Med. 1999 Apr;220(4):234-
8.

II. Lu Y, Lou Y, Xie J, Peng Q, Liao J, Yang CS, Huang M, & Con-
ney AH. Topical applications of caffeine or (-)-epigallocatechin
gallate (EGCG) inhibit carcinogenesis and selectively increase
apoptosis in UVB-induced skin tumors in mice. Proc Natl Acad
Sci USA 2002 September 17;99(19): 12455-12460.

12. Boehm K, Borrelli F, Ernst E, Habacher G, Hung SK, Milazzo S,
& Horneber M. Green tea (Camellia sinensis) for the prevention of
cancer. Cochrane Database of Systematic Reviews 2009, Issue 3.
Art. No.: CD005004. DOl: 10.10021l4651858.CD005004.pub2

13. Chiu AE, Chan JL, Kern DG, Kohler S, Rehmus WE, & Kimball
AB. Double-blinded, placebo-controlled trial of green tea extracts
in the clinical and histologic appearance of photoaging skin. Der-
matol Surg. 2005 Jul;31 :855-9.

14. Hamilton-Miller 1M. Antimicrobial properties of tea (Camel-
lia sinensis L.). Antimicrob Agents Chemother 1995 ovember;
39( II): 2375-2377.

15. Vijaya K, Ananthan S, Nalini R. Antibacterial effect of theafla-
vin, polyphenon 60 (Camellia sinensis) and Euphorbia hirta on
Shigella spp.--a cell culture study. J Ethnophannacol. 1995 Dec
1;49(2): 115-8.

16. Tatti S, Stockfleth E, Beutner KR, Tawfik H, Elsasser U, Weyr-
auch P, & Mescheder A. Polyphenon E®: a new treatment for ex-
ternal anogenital warts. British Journal of Dermatology January
2009: 162(1);176-84.

17. Tzellos TG, Sardeli C, Lallas A, Papazisis G, Chourdakis M, &
Kouvelas D. Efficacy, safety and tolerability of green tea catechins
in the treatment of external anogenital warts: a systematic review
and meta-analysis. Journal of the European Academy of Dermatol-
ogy and Venereology 20 IO. Article first published online: 20 July
2010. DO!: 10.IIII/j.1468-3083.2010.03796.x.

St. Luke's Healthcare Journal, Vol. 09, No. 01· January - March 2014 71



DERMATOLOGICAL APPLICATIONS OF GREEN TEA (Camellia sinensis)

18. Meltzer SM, Monk BJ, & Tewari KS. Green tea catechins for treat-
ment of external genital warts. American Journal of Obstetrics and
Gynecology March 2009;200(3):233.el-233.e7.

19. Angeles CB, Katiyar SK, Ampil lD, Arcilla BB. Prevention of
UY8-induced erythema with topical treatment of green tea extract:
A randomized, placebo and active controlled clinical trial. J Phil
Dermatol Soc November 2004;13(1):8-15.

20. Cabillos MR, Leelin-Sarrosa DM, Verallo-Rowell VM. Green
tea extract cream (epigallocathechin gallate) in the treatment of
molluscum contagiosum: A randomized, double-blind, vehicle-
controlled trial. J Phil Dermatol Soc November 2003; 12(2):21-7.

21. Gan-Wong J, Salcedo-Rubio E, Barcelona-Tan J. Comparison
between 3% green tea (Camellia sinensis) extract in cream and
4% benzoyl peroxide cream in the treatment of acne vulgaris: A
randomized, double-blind, clinical trial. J Phil Soc Cut Med 2003
Aug:4(1 );83-95.

72 St. Luke's Healthcare Journal, Vol. 09, No. 0 I • January - March 2014

22. Pajaro-Lorico MJL, Dizon J, Carpio BDL, Regalado-Morales E.
Green tea lotion (2% epigallocatechin gallate) as alternative ther-
apy for seborrheic dermatitis: A randomized, triple-arm clinical
trial. Unpublished; Ospital ng Maynila Memorial Medical Center,
2009.

23. Yao-Dy N, Cabigao G, Buenviaje-Beloso M. Comparison between
3% green tea extract (Camellia sinensis) cream and 4% hydroqui-
none cream in the treatment of melasma: A randomized, double
blind, controlled study. Unpublished; Jose R. Reyes Memorial
Medical Center, 2004.

24. http://bioland.en.ec21.com/Green_Tea_Extract--1_3200456.html.
Retrieved 25 September 20 II.

25. No JK, Soung DY, Kim YJ, et al. Inhibition of tyrosinase by green
tea components. Life Sci 1999;65(21):241-6.

Copyright 2014 © by St. Luke's Medical Center


