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1. Introduction as an infection of skin which focuses exclusively
on the potential role of topical turmeric in
1.1. Overview of Pyodermas managing infections.
1.2. Rationale for Investigating Topical

Pyodermas are purulent bacterial infections . .
Turmeric/Curcumin

affecting the skin and its appendages,causative
organisms typically include Gram-positive cocci,
most notably Staphylococcus species [1].Clinically,
superficial pyodermas are impetigo and folliculitis
and deeper infections include furuncles (boils) and
carbuncles (aggregations of furuncles). Pyodermas
can be primary infections or secondarily,
complicating pre-existing dermatoses.The
management of pyodermas traditionally relies on
antimicrobial topical or systemic. However, the
escalating global challenge of antimicrobial
resistance (AMR)[1] poses a significant threat to
the effective treatment of bacterial infections,
including pyodermas. This underscores the
importance of investigating novel or repurposed
agents for pyoderma. Pyoderma Gangrenosum (PG)
is excluded from this review as it is not considered

Turmeric (Curcuma longa), a plant of ginger
family (Zingiberaceae), has been integral to
traditional Indian medicine and  Chinese
Medicine.The principal bioactive component
curcumin (diferuloylmethane)[2,3], is a yellow
polyphenolic compound. Extensive preclinical
research has elucidated a wide range of
pharmacological  activities  associated  with
curcumin , providing a strong theoretical basis for
its potential use in dermatological conditions,
including pyodermas. Key properties include:

» Antimicrobial Activity: Curcumin shows
broad-spectrum  activity against various
pathogens, including Gram-positive S. aureus
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(including MRSA)and Gram-negative bacteria
Escherichia coli, fungi, and viruses[1,2,3].

» Anti-inflammatory Effects: Curcumin exerts
potent anti-inflammatory effects [4, 5,6] by
modulating multiple signaling pathways and
inhibiting the production or activity of key
inflammatory mediators including (NF-xB),
(COX-2) and lipoxygenase (LOX), and
cytokines like tumor necrosis factor-alpha
(TNF-a), interleukin-6 (IL-6), and IL-8.
Inhibition of phosphorylase kinase (PhK), an
enzyme implicated in inflammatory processes
and keratinocyte proliferation, has also been

proposed as a significant ~mechanism
underlying curcumin's effects in skin
inflammation.

» Antioxidant Properties: Curcumin possesses
significant antioxidant activity, scavenging free
radicals.

» Wound Healing Promotion: Curcumin has
demonstrated potential to accelerate wound
healing by positively influencing various
stages of the repair process, including
inflammation =~ modulation,  angiogenesis,
granulation  tissue  formation,  collagen
deposition, and re-epithelialization,reducing
scar formation.

Despite  this  compelling  rationale,  oral
administration has been hampered by its poor
bioavailability. Topical administration overcomes
this by delivering curcumin directly to the target
tissue — the skin.

1.3. Objective

The primary objective of this systematic review is
to identify, critically appraise, and synthesize the
best available clinical evidence regarding the
efficacy and safety of topically applied turmeric or
curcumin for the treatment of infectious pyodermas
in human subjects. This review seeks to answer the
question: In patients with infectious pyoderma, does
treatment with topical turmeric/curcumin, compared
to placebo, standard care, or other active controls,
improve clinical outcomes and is it safe?

2. Evidence Acquisition Strategy

2.1. Search Strategy

A comprehensive and systematic literature search
was conducted to identify all relevant studies
evaluating topical turmeric or curcumin for
pyodermas. Major biomedical databases, including
PubMed/MEDLINE, Cochrane Central Register of
Controlled Trials (CENTRAL) within the Cochrane
Library, Embase, and Google Scholar, were
searched from their inception up to October 2024.
Review focused primarily on English-language
publications due to resource limitations.

The search strategy employed a combination of
Medical Subject Headings (MeSH) terms and free-
text keywords tailored to each database. Search
terms related to the intervention included:
"turmeric", "Curcuma longa", "curcumin", "topical",
"transdermal”, "skin application", "gel", "cream",
"ointment", "paste", "lotion", "dressing". Terms
related to the condition included: "pyoderma", "skin
infection", "bacterial skin infection", "impetigo",
"folliculitis", "furuncle", "carbuncle", "ecthyma",
"Staphylococcus", "Streptococcus", '"cutaneous

infection".The search was conducted in two phases:

» Phase 1: Focused on identifying existing
systematic reviews and meta-analyses that
specifically addressed the review question
(efficacy and safety of topical
turmeric/curcumin for human pyodermas).
Keywords related to study type ("systematic
review", '"meta-analysis", "review") were
combined with the intervention and condition
terms.

» Phase 2: Initiated upon confirming the absence
of directly relevant systematic reviews from
Phase 1. This phase aimed to identify primary
clinical studies. Keywords related to clinical
trials ("clinical trial", "randomized controlled
trial", "controlled clinical trial", "human
studies") were combined with the intervention
and condition terms. Randomized controlled
trials (RCTs) were prioritized.

2.2. Study Selection Criteria

Studies so identified were subjected to a rigorous
selection process based on predefined inclusion and
exclusion criteria, aligning with the PICO
(Population, Intervention, Comparison, Outcome)
framework of the review question.

° Inclusion Criteria:
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» Study Design: Phase 1 accepted
systematic reviews and meta-analyses.
Phase 2 prioritized RCTs but also
considered controlled clinical trials (non-
randomized) and potentially observational
studies (e.g., case series) only if no higher-
level evidence was available.

»  Population: Studies involving human
participants of any age or sex diagnosed
with an infectious pyoderma (e.g.,
impetigo, folliculitis, furunculosis,
carbuncle, ecthyma, secondarily infected
dermatoses).

» Intervention: Studies evaluating the
topical application of any preparation
containing turmeric (Curcuma longa) or
curcumin as an active ingredient. This
included various formulations such as
pastes, gels, creams, ointments, lotions, or
medicated dressings.

» Comparator:  Studies  including a
comparison group receiving placebo,
vehicle control, no treatment, standard
care (e.g., topical or systemic antibiotics,
antiseptics), or another active topical

agent.
»  Outcomes: Studies reporting at least one
clinically relevant outcome measure

related to efficacy (e.g., clinical cure rate,
lesion  improvement/resolution  score,
reduction in signs and symptoms like
erythema/pus/crusting, time to healing,
bacterial clearance rates) and/or safety
(e.g., incidence and description of adverse
events, local tolerability, withdrawal rates
due to adverse effects).

) Exclusion Criteria:

» Studies evaluating only oral or other
systemic routes of turmeric/curcumin
administration.

»  Preclinical studies.

» Studies focusing on non-pyoderma skin
conditions, such as psoriasis , acne ,
vitiligo , general wound healing not
explicitly defined as pyoderma treatment.

»  Studies specifically investigating
Pyoderma Gangrenosum (PG), given its
distinct non-infectious pathophysiology.

3. Assessment of Existing
Systematic Reviews

3.1. Search Results for Existing Reviews

The initial phase of the systematic search
specifically targeted existing systematic reviews
and meta-analyses addressing the efficacy and
safety of topical turmeric or curcumin preparations
for the treatment of infectious pyodermas in
humans. Despite a comprehensive search across
PubMed/MEDLINE, Cochrane Library, Embase,
and Google Scholar, no systematic reviews or
meta-analyses directly addressing this specific
clinical question were identified.

Related

3.2, Summary of Reviews

(Contextualization)

While no reviews focused specifically on topical
turmeric for pyoderma, numerous systematic
reviews have examined the effects of
turmeric/curcumin (both oral and topical) on other
dermatological conditions or related health aspects.
Summarizing these provides important context
regarding the state of curcumin research in
dermatology and highlights the specific gap this
review aims to address:

» General Skin Health/Multiple Conditions:
Several reviews have broadly assessed
turmeric/curcumin  for  skin  health[7,8].
Vaughn et al [9] reviewed 18 clinical studies (8
topical, 1 mixed topical/oral) investigating
turmeric/curcumin for conditions including
acne, alopecia, atopic dermatitis, facial
photoaging, oral lichen planus, pruritus,
psoriasis, radiodermatitis, and vitiligo, wound
healing [10,11,12,13,14,15].They concluded
that while there was early evidence suggesting
potential therapeutic benefits, the studies were
limited in number and quality, necessitating
further research. Similarly, effects on psoriasis,
radiodermatitis [5,14], skin moisture, and other
parameters, but also emphasized the need for
more robust human trials to establish optimal
delivery and dosages. Several reviews
[ 5,6,7,8,9,] focusing on clinical studies of
topical curcumin/turmeric for various skin
conditions, acknowledging its potential based
on antioxidant, anti-inflammatory, and
antimicrobial properties but noting the limited
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clinical evidence base compared to oral
administration  studies. = These  reviews
consistently  point  towards  promising
preclinical rationale but insufficient high-
quality clinical validation across various skin
applications.

»  Specific Dermatological Conditions: Reviews
focused on single conditions further illustrate
this pattern. For psoriasis, multiple reviews
and meta-analyses exist.Some suggest potential
benefits, particularly as adjunctive therapy, in
improving Psoriasis [12,14,15]Area  and
Severity Index (PASI) scores , but often rely
on a small number of studies with
methodological limitations. For wound healing,
reviews highlight curcumin's positive effects
on various stages of repair, often emphasizing
the need for improved topical formulations to
overcome bioavailability issues. Reviews on
oral mucositis[4] in cancer patients suggest
benefits in reducing severity and pain. These
condition-specific reviews confirm research
interest but rarely present definitive evidence.

3.3. Identified Evidence Gap

The absence of any systematic reviews or meta-
analyses specifically evaluating the efficacy and
safety of topical turmeric or curcumin for the
treatment of human infectious pyodermas, as
confirmed by the Phase 1 search, represents a clear
gap in the synthesized medical literature. This lack
of synthesized evidence necessitates a direct
examination of the primary clinical trial literature
(Phase 2 search) to determine if any relevant studies
exist that could inform clinical practice or future
research priorities for this specific indication.

4. Clinical Evidence: Topical
Turmeric for Pyodermas

4.1. Search Results for Primary Studies

Following the confirmation of an evidence gap at
the systematic review level, the Phase 2 search was
conducted to identify primary clinical studies
investigating topical turmeric/curcumin for human
infectious pyodermas. This involved searching
PubMed/MEDLINE, Cochrane CENTRAL,
Embase, and Google Scholar for clinical trials

(RCTs preferred) and controlled non-randomized
studies meeting the predefined inclusion criteria.
Despite the comprehensive search no randomized
controlled trials (RCTs) or controlled non-
randomized studies specifically investigating the
efficacy and safety of topical turmeric or
curcumin preparations for the treatment of
infectious pyodermas in humans were identified
that met all eligibility criteria.

Several studies involving topical turmeric or related
concepts were identified but subsequently excluded
during the screening process:

I. One study [15] evaluated the effect of topical
turmeric paste (and oral turmeric) in human
volunteers but assessed outcomes related to
photoprotection (Minimal Erythema Dose
[MED] and Minimal Pigmentary Dose [MPiD]
following UV-B exposure), not the treatment
of pyoderma.

Il. Numerous studies investigated
curcumin/turmeric in animal models of skin
conditions or wound healing.

lll. Several studies focused on general wound
healing without confirmed bacterial infection
or specific pyoderma diagnosis. While some
case reports within these described healing of
potentially contaminated wounds (e.g., burns,
traumatic injuries) with topical curcumin gel,
they lacked controls, specific pyoderma
diagnoses, and objective measures of infection
clearance, making them insufficient evidence
for this review's specific question.

IV. Studies investigating topical
turmeric/curcumin for other distinct skin
conditions like psoriasis, acne, vitiligo, or
fungal infections were excluded per protocol.

V. Studies involving only oral administration of
curcumin/turmeric were excluded.

VI. Therefore, the systematic search of the primary
literature failed to identify any direct clinical
trial evidence relevant to the review question.

4.2. Description of Included Primary Studies

As no primary clinical studies met the inclusion
criteria for this systematic review, this section
remains empty. No data could be extracted or
summarized in table regarding the use of topical
turmeric or curcumin for treating human infectious
pyodermas based on controlled clinical trial
evidence. The lack of data meeting the PICO
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criteria (human subjects with infectious pyoderma
treated with topical turmeric/curcumin in a
controlled manner with clinical/safety outcomes)
precluded the population of this table.

5. Synthesis and Analysis of
Findings

5.1. Methodological Quality and Risk of Bias
Summary

Given that the systematic search yielded no eligible
primary clinical trials investigating topical turmeric
or curcumin for human infectious pyodermas, a
formal assessment of methodological quality or risk
of bias for studies addressing the specific review
question could not be performed.

5.2. Efficacy Synthesis

1. Meta-analysis: A quantitative synthesis of
efficacy data through meta-analysis was not
possible due the complete absence of eligible
clinical trials providing comparative data on
the efficacy of topical turmeric or curcumin for
treating human infectious pyodermas.

2. Narrative Synthesis (Qualitative): In the
absence of direct clinical evidence, the
synthesis must focus on the discrepancy
between the theoretical rationale and the
clinical reality.

I. Lack of Direct Evidence: The most crucial
finding is the void of data from human clinical
trials specifically evaluating topical
turmeric/curcumin for pyoderma treatment.

II. Theoretical Rationale: Despite the lack of
clinical validation, a strong theoretical rationale
supports investigating topical curcumin for
bacterial skin infections. These include:

a) Potent in vitro antimicrobial activity
against common pyoderma pathogens
like S. aureus, including resistant strains.*

b) Significant anti-inflammatory  effects,
mediated through pathways like NF-kB
inhibition, which could reduce the
erythema, swelling, and pain associated
with infection.

¢) Demonstrated wound healing properties
in various models, potentially
accelerating the resolution of skin lesions

and barrier repair.

III. Potential vs. Proven Benefit: This
combination of antimicrobial, anti-
inflammatory, and wound-healing actions
suggests, theoretically, that topical curcumin
could offer a multi-pronged approach to
pyoderma management: reducing bacterial load,
controlling  associated inflammation, and
promoting tissue repair. However this
potential remains entirely speculative in the
context of human pyoderma treatment due to
the absence of clinical trial data.
IV.Cautionary Note: Extrapolating from
studies on other conditions or traditional use is
unreliable. The only identified human study
using a traditional topical turmeric paste
preparation (though for a different outcome —
photoprotection) found non-significant results
overall and even potential adverse effects
(photosensitization) in a subset of participants.
This study also explicitly questioned the
validity of certain traditional beliefs regarding
turmeric's skin benefits. In summary, while the
preclinical profile of curcumin makes it an
intriguing candidate for pyoderma treatment,
the narrative synthesis is dominated by the lack
of clinical evidence to support this potential.

5.3. Safety Synthesis

Consistent with the lack of efficacy data, no
specific safety data pertaining to the use of topical
turmeric or curcumin preparations for the treatment
of human infectious pyodermas could be extracted
from eligible clinical trials.General safety
information derived from broader literature,
including studies on oral administration and topical
use for other conditions, provides some context:

® General Tolerability: Curcumin is generally
recognized as safe (GRAS status by the US
FDA).Oral curcumin has demonstrated good
tolerability and a favorable safety profile even
at high doses (e.g., up to 8-12 g/day) in
numerous clinical trials across various
conditions. Major systemic toxicity is rare.

® Potential Topical Issues: Safety
considerations specific to topical application
must be acknowledged, as local effects can
differ significantly from systemic ones.
a. Local Irritation and Allergy.
b.  Photosensitivity:
c. Staining: yellow-orange color.
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d. Product Purity and Standardization:
Absence of standardized formulations in
clinical trials is essential for reliable
safety and efficacy assessment.

e. Interactions: Potential interactions with
other  concurrently  used  topical
medications are largely unknown and
warrant consideration.

In conclusion, while systemic safety concerns with
curcumin appear minimal, the safety profile of
topical application, particularly in the context of
inflamed or infected skin like pyoderma, requires
dedicated investigation. Potential local adverse
effects like irritation, allergy, photosensitivity, and
cosmetic issues related to staining must be carefully
evaluated in future clinical studies.

6. Discussion

6.1. Interpretation of Overall Evidence (or Lack
Thereof)

The primary and unequivocal finding of this
systematic review is the profound lack of high-
quality clinical evidence regarding the use of
topical turmeric or curcumin preparations for the
treatment of human infectious pyodermas.
Consequently, the strength of the evidence for this
specific indication must be rated as very low or
absent, according to standard evidence grading
frameworks like GRADE. It is impossible to draw
conclusions about the consistency, magnitude, or
clinical significance of any potential treatment
effect (efficacy) or associated risks (safety) in the
absence of relevant data.

6.2. Contextualization

This striking absence of evidence needs to be

understood within several contexts:

€ Traditional Use vs. Scientific Validation:
Turmeric holds a revered place in traditional
medicine systems for treating skin ailments.
However, this review highlights a critical
disconnect between long-standing traditional
use and modern scientific validation through
rigorous clinical trials. The principle of
evidence-based medicine demands empirical
verification; traditional claims alone are
insufficient to guide clinical practice. The
findings of the single identified human topical

turmeric study (albeit for photoprotection),
which showed non-significant results and
questioned traditional beliefs , serve as a
pertinent reminder of this necessity.

€ Preclinical Promise vs. Clinical Reality: A
significant body of preclinical research
supports the potential utility of curcumin.
However, the translation of promising in vitro
or animal data into proven human efficacy is
notoriously challenging for many compounds,
including natural products.

€ Evidence in Other Skin Conditions: The fact
that some clinical evidence (though often
limited or low-quality) exists for topical [S]or
systemic ~ curcumin/turmeric ~ in  other
dermatological conditions like psoriasis |,
radiodermatitis, and wound healing makes the
absence of data for pyoderma more
conspicuous. This could reflect context-
dependent efficacy, differing research priorities,
or potentially greater challenges in studying
acute infectious conditions compared to
chronic inflammatory ones.

4 Formulation and Practical Challenges: The
inherent  physicochemical  properties  of
curcumin pose significant hurdles for topical
formulation development. Its poor water
solubility, potential instability (especially at
higher pH), and intense color present
challenges for creating effective, stable, and
cosmetically acceptable products. While novel
delivery systems like nanoformulations are
being explored to improve solubility,
penetration, and stability , these technological
hurdles may have contributed to the slow pace
of clinical development for topical applications,
including for pyoderma. Overcoming these
formulation challenges is likely a prerequisite
for meaningful clinical investigation.

6.3. Limitations of the Evidence Base (and this
Review)

The primary limitation identified is not within this
review's methodology but resides in the evidence
base itself: there is an absolute paucity of relevant,
high-quality clinical trials addressing the research
question. This fundamental lack of data prevents
any meaningful synthesis of efficacy or safety for
topical turmeric/curcumin in human pyoderma.

Potential reasons for this evidence gap might
include:
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® Difficulties in standardizing clinical trials for
acute infections like pyodermas (variable
presentations, rapid course, ethical
considerations regarding placebo controls).

® The aforementioned challenges in developing
stable, effective, and cosmetically acceptable
topical curcumin formulations suitable for
rigorous testing.

® A historical research focus on curcumin's role
in chronic inflammatory diseases or cancer,
rather than acute bacterial infections.

Limitations inherent to this systematic review
include:

® Potential for publication bias.

® Reliance primarily on
biomedical databases

® studies in grey literature or non-indexed
journals might have been missed.

® Focus on English-language
potentially  excluding  relevant
published in other languages.

major indexed

publications
studies

Despite these review limitations, the overarching
conclusion regarding the absence of evidence
remains robust, stemming directly from the
comprehensive and systematic search process.

7. Conclusion and Future
Directions

7.1. Summary of Key Findings

This systematic review was conducted to evaluate
the clinical evidence for the efficacy and safety of
topical turmeric and curcumin preparations in
treating human infectious pyodermas. The
comprehensive search of major biomedical
databases and screening of literature yielded no
eligible randomized controlled trials or
controlled clinical studies addressing this specific
question. While a strong preclinical rationale exists
based on curcumin's documented antimicrobial,
anti-inflammatory, antioxidant, and wound-healing
properties , and topical delivery offers theoretical
advantages over oral administration due to poor
bioavailability , these potential benefits remain
unconfirmed by clinical trial evidence in the context
of human pyoderma. General safety data suggests
curcumin is well-tolerated systemically , but

potential topical-specific concerns including local
irritation, allergic reactions, photosensitivity , and
cosmetic staining require specific evaluation.

7.2. Overall Conclusion

Based on the current, complete lack of direct
clinical trial evidence identified through this
systematic review, the use of topical turmeric or
curcumin preparations for the treatment of
human infectious pyodermas cannot be
recommended as an evidence-based therapy. Its
potential efficacy remains speculative and unproven
in this clinical setting.

7.3. Implications for Clinical Practice

® C(Clinicians should rely on established topical,
systemic antibiotics selected based on clinical
presentation and, where necessary, bacterial
culture and sensitivity testing.

® Topical turmeric or curcumin should not be
prescribed or recommended for pyoderma
treatment outside the context of a formal
clinical trial, owing to the absence of
supporting efficacy data.

® Patients inquiring about or using traditional
turmeric remedies for skin infections should be
counseled regarding the lack of scientific
evidence for effectiveness in pyoderma and
informed about potential local side effects such
as skin irritation, allergy, photosensitivity, and
staining.

7.4. Recommendations for Future Research

The significant evidence gap identified by this
review highlights a clear need for future research.

) High-Priority Need for RCTs

Future trials with  standardized, curcumin
formulations and novel delivery systems (e.g.,
nanoformulations, liposomes, optimized
gels/creams) is required with  appropriate
Comparators. Initial dose-finding and formulation
optimization studies should be conducted.
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