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The Old Paradigm of Infection Prevention



Previous Thought

• Pathogens Cause Infections

• Antiseptics Kill Pathogens

• Antiseptics Reduce Infections

Host

Environment Pathogens

Disease



The Consequences of Antiseptics

1.
Do they demonstrate true proven 

effectiveness?

3.
Do they demonstrate systemic 

absorption concerns?

2.
Do benefits outweigh adverse 

effects?

4.
Is resistance to pathogens 

beginning to emerge? 



EXAMPLE: Chlorhexadine Gluconate

CHG
• Common use for 50 years

• Thought to be the most effective drug for antisepsis

• Widespread use: ICU and pre-surgical bathing off-label

• FDA warming letter spring 2017: increasing reports of 
allergic reaction, including anaphylaxis

• CDC guidelines for SSI, summer 2017: removed CHG from 
recommended agent for pre-surgical bathing, citing 
uncertain tradeoffs between risks and benefits

• New FDA Final Rule on antiseptics, late 2017: CHG listed as 
“not GRAS” (Generally Recognized As Safe)



Skin Immunocompetency vs Skin Antisepsis: Emerging Data

The “skin immune system”, when preserved 
and potentially enhanced, is a powerful 

protective element against infection

Healthy skin ecosystem is critical to 
generating onset of immune response 

The cutaneous ecosystem of the stratum 
corneum, including normal skin microbiome, 

is the cornerstone of this system

Health skin eco-system also contributes to 
“immunological memory”-enhanced 

reaction to follow-on attacks from same 
pathogen.



Layers of the Epidermis



Protective Functions of the Stratum Corneum

• Permeability barrier—prevents against desiccation 
from normal osmotic processes

• Antimicrobial barrier—low pH protects against 
invasion by pathogens

• Skin cohesion and integrity—proper pH allows 
proper rate of desquamation

• Antioxidant—protects against oxidation and free 
radical damage

• Mechanical—protects against mechanical damage

• Chemical—low pH protects against chemical 
invasion 

• Electromagnetic radiation—biochemical signals and 
protection

• Hydration—reacts to changes in relative humidity

• Inflammatory response—reaction to insult or 
damage

• Psychosensory interface—glucocorticoid mediation 
from psychological stress



The Stratum Corneum: Structural Protection

Lipids (Lamellar Membranes)

Corneodesmosomes (Protien Rivets)

Corneocyte (Cell)



Environmental Protection: The Microbiome

• Normal stratum corneum pH 4.5 to 5.5

• In this low pH environment, healthy flora 
proliferates—less sophisticated bacteria (gram+),  
some yeast, fungus.  Pathogens prefer higher pH.

• Competition with pathogens for space and 
nutrients—”colonization resistance”.

• Some normal microbiota produce or support 
production of anti-microbial peptides and other 
metabolites that are protective against specific 
organisms

*Staph epidermidis inhibits staph aureus colonization in 
nares, and also prevents staph aureus 

**Propionibacterium strains have positive impact on AMP 
production



Biochemical Protections

• Free fatty acids are antimicrobial and envelop invading pathogens

• Over 40 different antimicrobial peptides 

• LL-37, a cathelicidin, the most effective

• Sphingosine, an amino alcohol, also is antimicrobial

• Production and presence of all of these is pH dependent 



The Revolution: Consider Topical Immunocompetency



The 4 Elements of Microbiome Management And
The Skin Immune System

Microbial
Load

Natural
Flora Growth

Pathogen
Inhibition

Antimicrobial
Peptides/ FFA’s



Key Players In Skin Immune System

• Anti-microbial peptides

• Cytokines—signalers and inflammatory mediators

• Structural cells-corneocytes and keratinocytes

• Langerhans cells

• Fibroblasts

• Mast cells

• Macrophages

• Endometrial cells

Like the cavalry in American westerns, they charge into the 
fray when called upon!



The Skin Microbiome Is Critical

• Can have either a positive or negative effect on the overall 
skin immune response

• The skin microbiota are a critical part of the skin immune 
system

• Healthy microbiome involved in the signaling into deeper 
tissue which results in “infection fighters” presence and 
movement—Killer cells, fibroblasts, mast cells, 
macrophages, etc.

• Very recent research suggests that a symbiotic versus 
dysbiotic microbiome has a direct relationship with the 
number of cutaneous “memory” T cells that are key to 
immunological memory.  There are 2 X 1010 of these 
memory T cells in healthy adult skin, twice as many as in 
the circulatory system.



Microbiome Symbiosis VS Dysbiosis

• Microbiome dysbiosis can result in common microbiota 
becoming pathogenic

• Examples:

• Staph epidermidis: present in 90% of human skin microbiomes

• Staph aureus: present in 30-50% of human skin microbiomes

• Candida albicans: present in 70% of human skin microbiomes



Method of Action: Theraworx® Protect Family of Products
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What happens with a traditional antiseptic product:
Unbalanced Vulnerable Microbiome

What happens with Theraworx Protect:
Balanced Defensive Microbiome



The Stratum Corneum: pH Over Life Cycle

• pH is high at birth and in old age

• Higher pH enables harmful 
pathogens to proliferate

• Enabling the body to bring its pH closer 
to 5 enables a healthy microbiome to 
prosper

• pH can also vary for other reasons, 
including environment and melanin 
levels in the skin



The Future: Symbiotic Skin Ecosystem Optimizing Skin Immunity

• Customized to Specific Microbiomes

• Customized to the Host’s Age, Gender, Pigmentation, Geography

• Natural Flora Growth

• Customized to Specific Disease Disruptions



The Future, Today: Clinical Evidence

Case Study

CAUTI Prevention in 10 U.S. Hospitals





Details of Study

• Theraworx Protect, a patented low pH-preserving, 
nontoxic and biocompatible skin hygiene product, 
was introduced as the hygiene agent for insertion 
and cleaning of the perineum in all Foley-
catheterized patients in 10 hospitals in the U.S., in all 
intensive care units.

• Specific patent-pending protocols for use were also 
introduced, with staff training, in all facilities.

• Study compared CAUTI rates during periods 
averaging 23 months prior to introduction of 
Theraworx Protect, versus periods averaging 14 
months after introduction.

• Average reduction in monthly CAUTI rates in the 
facilities in the study was 53%

• Four hospitals achieved zero CAUTI for the entire 
period after introduction of Theraworx Protect.



Looking At the Future

1. Skin antisepsis where appropriate, but no more blanket 
approach

2. Increasing knowledge regarding the role of topical agents 
on normal skin immune processes

3. Skin microbiome mapping for individual patients

4. Individualized and customized approaches to specific 
pathogens and disease states through enhancements to 
the skin microbiome and ecosystem

5. Better healthcare, happier patients, lower costs



Knowledge Impacts Practice

Challenge topicals
particularly those with high pH

Stay aware
of the emerging science of microbiome 

management (skin, gut, brain, etc.)

Challenge antiseptics
based on facts now available

Challenge traditional thinking
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