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Surgical site infections

Surgical site infection (SSI) was defined by the Centers for
Disease Control and Prevention (CDC) and the European
Centre for Disease Prevention and Control (ECDC) as an
infection occurring within 30 days of a surgical procedure
or within one year for permanent implants. 29

The development of an SSI negatively impacts patient
physical and mental health and causes a substantial
increase in the clinical and economic burden of surgery.

= An SSI can double the length of time a patient stays
in hospital.®

= A study demonstrated that in European hospitals,
patients who develop an SSI constitute a financial
burden approximately double that of patients who
do not develop an SSI.®

= The financial burden of surgery is increased due to

the direct costs incurred by prolonged hospitalization

of the patient, diagnostic tests, and treatment.””

Additional indirect costs are attributable to SSls,

e.g., complications due to a prolonged hospital stay,

healthcare costs after discharge, prolonged recovery
at home, loss of earnings/income, early retirement, etc.

= An SSI can cause distress and affliction not only to
the patient but also to family members."”

An SSI can double the length

of a hospital stay” who do not develop an SSI™

2x financial burden of patients

All patients undergoing surgery are at risk for SSls."®
The estimated SSI rate among all patients undergoing
surgery is 2.5% to 30%.¢ 7.8 As an ancillary effect,
the serious global concern of emerging antimicrobial
resistance (AMR) in the 21st century is addressed t00.?
A possible loss of reputation for the hospital is of increa-
sing importance.
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2.5% to 30%
Estimated SSI rate among all
patients undergoing surgery®”®

Up to 60% of SSlIs may be considered preventable when
evidence-based recommendations are applied and
various SSl-preventing bundles have been suggested.® '
Several clinical studies have shown that cleansing with an
antimicrobial agent before and after the planned operation
can reduce the incidence of post-operative surgical site
infections.( 1)
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Up to 60% of SSIs may be preventable when evidence-based
recommendations are applied in a bundled strategy'® 1)

An SSI can cause distress and affliction
to the patient™

Cleansing with an antimicrobial agent
before and after surgery can reduce SSlst2 13




Whole-body decolonization: Our solution

Healthcare-associated infection (HAI) is a leading cause of A recently published Science Translational Medicine paper

preventable illness and death and often results from colo-  described how the patient's own microbiome contributes
nizing bacteria that overcome body defenses.!¥ SSls are to surgical site infections (SSIs) and the failure of antibiotic
one of the most frequently reported types of HAL;"® how-  prophylaxis in spine surgery.!?

ever, they are not the only one. Prevention of HAls and SSls
has gained attention as a way to achieve higher quality of The key findings were:
care, improve outcomes of treatment, and reduce costs."* ' = The patient microbiome is a source of infection.

Among the myriad of pathogens causing HAls, methicillin- = 869% of SSIs were traced back to the patient's preope-
resistant Staphylococcus aureus (MRSA) has been given rative microbiome.

priority as a target of reduction efforts, mainly because = Antibiotic resistance: 59% of the SSI isolates showed
of its dangerous nature (virulence), its frequency in health- resistance to the antibiotics given during surgery, linked
care settings, and its convenient traceability by swab tests.(® to the patient's preoperative resistome.

These findings highlight the need for personalized SSI
prevention strategies that consider the individual patient's
microbiome and resistome to improve surgical outcomes.?
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86% of SSIs were traced back 59% of SSI isolates showed
Methicillin-resistant Staphylococcus aureus to the patient’s preoperative resistance to the antibiotics
(MRSA) microbiome!"® given during surgery(




Universal versus targeted decolonization
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Targeted decolonization

Universal decolonization

Targeted decolonization

Targeted decolonization of MRSA has been successfully
used to reduce transmission and prevent disease in patients
colonized with MRSA, called MRSA carriers.®? 2

Targeted decolonization of MRSA has become routine and
daily practice in many healthcare settings, especially in
hospitals before surgery. However, targeted decolonization
is fraught with relevant shortcomings.

= MRSA surveillance tests are necessary.

* Routine cultures/swab tests do not identify all patients
carrying MRSA.

= Repeated swab tests for identified MRSA carriers are
necessary.

= Patient-to-patient transmission of pathogens other
than MRSA is not excluded.

= Decolonization requires delay of medical procedure
and surgery.

= Isolation logistics and management for MRSA carriers
are necessary.

These shortcomings in particular and their attributable
costs have led to the development of another strategy
called universal decolonization.!®

Universal decolonization

Universal decolonization does not require active surveillance
or different approaches based on colonization status but

is universal in a twofold sense: firstly, in the sense that all
patients admitted to hospital are decolonized; secondly, in
the sense that universal decolonization aims to decolonize
patients from all pathogens and thereby helps to prevent
the patient-to-patient transmission of pathogens other
than MRSA.

Latest SHEA/IDSA/APIC practice recommendation for

orthopedic and cardiothoracic procedures®

= Decolonization: Use antistaphylococcal agents preoper-
atively for orthopedic and cardiothoracic surgeries (high
evidence quality). For other high-risk procedures, such
as those involving prosthetic materials, decolonization
is also recommended (low evidence quality).

= Methods: This involves using antimicrobial or antiseptic
agents to suppress S. aureus (both methicillin-sensitive
Staphylococcus aureus - MSSA and methicillin-resistant
Staphylococcus aureus - MRSA).

= Effectiveness: A meta-analysis of 17 studies found that
decolonization strategies prevent S. aureus SSls.



Possible advantages of universal decolonization!'®

= Improved reduction of HAI rates and SSI rates

= Additional prevention of nosocomial infections by
pathogens other than MRSA

= No delay to medical procedures or surgery

= Reduction of pathogen transmission, especially from
patient to patient

= Cost reduction

Possible cost reduction®?23

= Abstaining from surveillance testing

= No isolation logistics and management required

= Reduction of hospital stay duration by avoiding delay
of surgery or procedures

= Reduction of personnel resources
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Laboratory costs
Staff costs

Product costs

 Producteosts ) T
Time delay Price of decolonization products
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Possible cost reduction®? 23

Targeted decolonization Universal decolonization

Ease of implementation

Universal decolonization is a straightforward measure: prior
to surgery, all patients perform an antimicrobial procedure
that includes a body wash, nasal ointment, and oral solu-
tion. In comparison to targeted decolonization, the work-
flow is simplified, as universal decolonization provides a
common procedure for all patients that can done by the
patients themselves at home, with no need for active and
costly screening and preemptive isolation of high-risk groups.
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Ease of implementation

Duration of universal decolonization

The benefits of universal decolonization far outweigh the
risks. However, there is still no clear indication of the dura-
tion of application in the guidelines. Application periods of
5 days preoperatively to 6 weeks postoperatively in cycles
of 3-5 days each can be found.(?



Polyhexanide - an alternative to
chlorhexidine and mupirocin

Polyhexanide (PHMB)
Polyhexanide (PHMB) is a preservative that has an anti-

The current gold standard for pre-operative decolonization
is mupirocin and chlorhexidine. This choice should be ques-

tioned, as the development of resistance can already be
observed today, and it would increase with widespread
use of these substances. This contributes to the fact that
the effectiveness of decolonization will decrease. But is
there an alternative that is evidence-based, safe to use,
and effective?

=

Chlorhexidine Mupirocin

Resistance to standard decolonization agents chlorhexidine and
mupirocin is threatening decolonization effectiveness

microbial effect. This effect supports the mechanical
cleansing of the body with a washcloth.

s ey

Repeating structural unit

Advantages of polyhexanide (PHMB)

Is a preservative antimicrobial substance with a well-
known low risk profile®

No washing off is required, can be left on the skin

Can be heated to body temperature

Has been accepted for medical use for about 40 years
and is used today in various fields such as in contact lens
disinfecting solutions and wound-cleansing products
such as Prontosan®.

|

Chlorhexidine Polyhexanide Mupirocin
Polyhexanide is intended to be an effective alternative substance

to chlorhexidine and mupirocin for universal decolonization




The Prontoderm® system

The Prontoderm®/ProntOral® product family is indicated
for whole-body decolonization through physical cleansing.
These are ready-to-use products available in various forms
to provide highly convenient whole-body decolonization:
foam, solution, and wipes are used for skin and hair decol-
onization, while there is a nasal ointment (Prontoderm®
NasalGel) for the nasal cavities and a mouth-rinse solution
(ProntQral®) for the mouth and throat. This wide product port-
folio makes it possible to fulfill variable treatment concepts.
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Foam, solution, wipes, nasal ointment, and oral solution

Contents of Prontoderm®/ProntOral®

Prontoderm® contains a blend of skin-conditioning and
moisturizing agents, along with the preservative polyhexa-
nide. Epicutaneous tests confirm good skin tolerance. For
this reason, Prontoderm® is especially suitable for whole-
body decolonization. The performance and sustained effect
of the Prontoderm®/ ProntOral® product family have been
proven in vitro and in clinical practice.

Benefits of Prontoderm®
= Supports the mechanical cleansing of the skin

= Can be heated to body temperature before use:

Prontoderm® Wipes in a microwave, Prontoderm®
Solution, e.g., in a water bath or incubator

Is suitable for application in a medical environment
Intended for use in hospitals, nursing homes, and at home

by physicians, nurses, and non-healthcare professionals
after proper instruction
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Benefits of ProntOral®
= Is indicated for oral-cavity and pharynx decolonization

with MDRO

Prevents plaque formation, caries, periodontitis, and
gingivitis

Inhibits MDRO growth, spread, and transmission

Is suitable for application in a medical environment
Intended for use in hospitals, nursing homes, and at home
by physicians, nurses, and non-healthcare professionals
after proper instruction

Is indicated for whole-body decolonization of MDRO
such as MRSA, VRE, ESBL

Prevents recolonization by a sustained antimicrobial
barrier effect®

Inhibits MDRO growth, spread, and transmission

Can be integrated into a bundle approach aiming to
reduce SSIs or catheter-associated urinary tract infec-
tions (CAUTI)@®)

Has a very good skin tolerance - dermatologically tested®”
Is a leave-on product that does not need to be washed
off, thus saving time and water

Use of Prontoderm®/ProntOral®

We recommend using the Prontoderm® product group at
least 3 days before surgery (preferably 4 days and additio-
nally on the day of surgery totaling 5 pre-operative appli-
cations). Then, continue with a further 5-day cycle post-
operatively intended to reduce the germ-load during the
vulnerable phase after the surgical procedure. The product
is approved for a maximum application period of 15 days
(1-3 application cycles of 3-5 days each).
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Decolonization with Prontoderm® is
effective in reducing deep S. aureus SSls

The largest study on Prontoderm® to date investigated

the efficacy of universal pre-operative decolonization in

reducing surgical site infections (SSls) after elective hip

and knee arthroplasty.(?¥

Methods

Multicenter before and after study
Participants: Patients who were undergoing elective hip

or knee arthroplasty surgery at 5 certified orthopedic

centers in Germany between 2015 and 2018.

= The decolonization cycle with Prontoderm® in the form
of wipes, Prontoderm® NasalGel, and ProntOral® took
place over 5 days, starting 4 days prior to surgery, with

the last decolonization the day of surgery.

=SSl rates were compared before and after implementation

of universal decolonization with Prontoderm®.

= The control group was comparable to the intervention

group in terms of:
= Gender

= Age

= ASA score

Universal decolonization with
Prontoderm® was applied to
patients in 5 centers

e

Wipes, nasal ointment, and oral
solutions were applied for 5 days,
starting 4 days prior to surgery

Study results

= S. aureus SSI rates were considerably reduced in patients
who were confirmed to adhere to the intervention proto-
col with Prontoderm® (n = 1866). 0.24% before universal
decolonization with Prontoderm® versus
0.05% after universal decolonization with Prontoderm®.

= Prontoderm® was shown to be reliable and effective.

= Significant reduction of deep S. aureus SSls (0.22%)
in hip and knee arthroplasties without any occurrence.

= As part of a bundle approach for the prevention of SSls,
universal decolonization with Prontoderm® can contribute
to reduced SSI rates.

Before implementation of After implementation of universal
universal decolonization, decolonization in chosen study
S. aureus SSI rate centers, S. aureus SSI rate
0.24% 0.05%

for patients adhering to the protocol

After universal decolonization, S. aureus SSI rates were considerably reduced.
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Prontoderm®

SSl rates were compared before
and after implementation of
universal decolonization

] MRSA patients
[7] Decolonized patients
[[] Non-screened patients
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Before implementation of After implementation of universal
universal decolonization, decolonization in chosen study
deep S. aureus SSI rate centers, deep S. aureus SSI rate
without occurrence without occurrence
0.22% 0.00%

Significant reduction of deep S. aureus SSI rates, without any occurrence.
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