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Introduction

Although they are not always the primary focus of surgical procedures, sutures play 

an integral role in assisting a patient’s successful recovery. An ideal suture should cause 

minimal tissue damage, be resistant to bacterial contamination, and most importantly, 

provide adequate tissue support.1

Selecting the appropriate suture by considering the specific biological structure, 

physiological function, and healing profile of the tissue allows the surgical team to address 

many of the risk factors associated with surgical wound closure. Issues such as wound 

dehiscence and surgical site infections (SSIs) can compromise the surgical outcome and 

contribute to morbidity and mortality.1,2

Increasingly, hospitals are adopting procedures to help avoid healthcare-associated 

conditions such as SSIs, medical errors, and other preventable complications; these e�orts 

help promote a high quality of care and control medical costs.2,3 Awareness of the 

prevalence of patient safety and quality issues has contributed to greater scrutiny from 

regulators, purchasers, and the public.4 In addition, the Centers for Medicare & Medicaid 

Services (CMS) is phasing in more stringent reporting requirements and payment 

disincentives that place additional importance on preventing negative outcomes.5

This Evidence Summary is a compilation of technical information, clinical and economic 

data, and research published over the last decade that demonstrates the important 

contribution Plus Antibacterial Sutures can make in addressing a known risk factor for SSI.
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Executive summary

Highlights
• Surgical site infection (SSI) is a serious healthcare problem that increases a patient’s risk of morbidity 

and mortality, and can result in a substantial economic burden2

• Plus Antibacterial Sutures are designed to address a known risk factor for SSI—bacterial colonization of the suture

SSIs—an ongoing problem
SSIs account for an estimated 20% of healthcare-acquired infections.6

• SSIs place patients at risk for increased morbidity and mortality. Patients may be subject to longer 
hospitalizations, may have increased exposure to antibiotics and other medications, and are more likely 
to experience additional healthcare-associated complications6

• US healthcare policy is setting ambitious SSI reduction targets—the National Healthcare Safety Network 
(NHSN) has tasked every acute care hospital in the US with reducing SSIs by 30% by 2020 compared 
to 2015 baseline*

Many risk factors contribute to SSIs
• Because some risk factors (e.g., patient age, health, and smoking status) cannot be controlled, hospitals 

have adopted numerous policies to help reduce infection risk throughout the perioperative period7

• However, steps can be taken to address bacterial colonization of the suture. Coating or impregnating 
the suture with an antimicrobial agent is an e�ective way to address a known risk factor for SSI8-11

Antibacterial sutures with triclosan
Triclosan is a broad-spectrum antimicrobial agent used extensively for over 40 years8

• The safety profile of triclosan has been established in extensive testing and decades of use8

Support for triclosan
• Three global health authorities now recommend the use of triclosan-coated sutures for SSI prevention12-14†

• In its 2018 Infection Preventionist’s Guide to the OR, the Association for Professionals in Infection Control 
and Epidemiology (APIC) notes that triclosan sutures are 1 of only 6 SSI prevention interventions 
recommended by these global health authorities§

Plus Antibacterial Sutures with IRGACARE® MP‡ (triclosan)
The only triclosan-coated sutures available worldwide

• Shown in vitro to inhibit colonization of the suture for 7 days or more9-11

• Available in a wide range of polymers and sizes, including knotless tissue control devices

• Same handling and performance characteristics as non-antibacterial sutures made from the same materials15

Published Evidence
• The ability of triclosan-coated sutures to lower the risk of SSI has been studied in numerous clinical studies16-25

*National targets and metrics—health.gov. https://health.gov/hcq/prevent-hai-measures.asp
†CDC, WHO, and ACS/SIS guidelines on reducing the risk of surgical site infections are general to triclosan-coated sutures and are not specific to any one brand.
‡Trademark of BASF SE.
§Infection Preventionist’s Guide to the OR. APIC Implementation Guide. 2018. Association for Professionals in Infection Control and Epidemiology, Inc. 2



Surgical site infection (SSI)—an ongoing problem

Section highlights
• Despite preventive measures, SSIs remain a serious concern

• SSIs are a potentially life-threatening surgical complication6

Approximately 160-300K SSIs occur annually in the US6

• SSIs occur in 2-5% of surgical procedures and account for about 20% of all healthcare-acquired infections.6

*An analysis of hospital discharge data from 600 hospitals collected in the Premier Perspective™ Comparative Database (2007–2009),
a national administrative discharge database. The analysis included adult inpatient surgical cases in 6 surgical specialties.

Patients with SSIs are:

5X more likely to 
be readmitted27

Patients with SSIs experience: 
• Increased use of antibiotics and other medications28

• Potential pain management complications28

• Other healthcare-associated risks (e.g., pressure ulcers)28

• Increased morbidity and mortality6

• Interruption of work and personal life 

3
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Burden of SSI

Section highlights
• New reimbursement and reporting policies place increasing pressure on hospitals to avoid SSIs5

• A single SSI can result in a substantial economic burden by increasing the length and cost of a hospitalization, 
and by potentially leading to readmission29

• An SSI can cost the hospital nearly $39,00029*

Patient safety and quality of care—areas of increasing attention—are significantly impacted by SSIs
• A recent literature search revealed that SSIs extend length of stay (LOS) by 7-11 days 

and substantially increase mortality risk6

• Seventy-seven percent of deaths in patients with SSI are directly attributable to SSI6

Healthcare reimbursement policies place increasing pressure on hospitals
• Medicare and many Medicaid programs are no longer reimbursing for the additional costs associated 

with preventable healthcare-associated infections (HAIs), including SSIs associated with30:

– Bariatric surgery - laparoscopic gastric bypass (laparoscopic roux-en-Y bypass), laparoscopic 
adjustable gastric banding, and gastroenterostomy

– Some orthopaedic procedures including spine, neck, shoulder, and elbow

– CABG surgery (mediastinitis) and cardiac implantable electronic device (CIED)

• Since January 1, 2012, all hospitals have been required to report SSI rates for colon surgery 
and abdominal hysterectomy31

• Reporting all SSIs at acute care facilities is mandatory in 35 states32

– Failure to report SSI data will lead to a reduction in Medicare reimbursement5

• US healthcare policy is setting ambitious SSI reduction targets—the National Healthcare Safety Network (NHSN) 
has tasked every acute care hospital in the US with reducing SSIs by 30% by 2020 compared to 2015 baseline†

– Due to increasing pressure, states are rapidly implementing or expanding e�ective HAI prevention policies 
and regulations5

*This figure applies specifically to SSIs following coronary artery bypass grafting
†National targets and metrics—health.gov. https://health.gov/hcq/prevent-hai-measures.asp 4



*An analysis of hospital discharge data from 600 hospitals collected in the Premier Perspective™ Comparative Database (2007–2009), a 
national administrative discharge database. The analysis included adult inpatient surgical cases in 6 surgical specialties.

†This figure applies specifically to SSIs following coronary artery bypass grafting 5

• SSIs were associated with substantial expenditures in healthcare resources29

• An SSI can cost a hospital nearly $39,00013† 

 

• SSIs were associated with increases in LOS of up to 10 days29

• Longer hospitalization leads to both increased expenditure and increased risk to the patient28
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*An analysis of hospital discharge data from 600 hospitals collected in the Premier Perspective™ Comparative Database (2007–2009). 

SSI-RELATED READMISSION ADDS SUBSTANTIAL COST29*

 

• Medicare patients are at a higher risk for SSI-related readmissions29

• Risk of SSI-related readmissions is greater with certain surgeries29

SSIs are believed to account

for $3.5 to $10 billion in annual 

healthcare expenditures6

6
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Risk factors for SSI

Section highlights
• SSIs are contributed to by a number of risk factors7

• Precautions are being taken to address many risk factors7

• Bacterial colonization of the suture is a risk factor that can be addressed9-11,33

 

Precautions are already in place to control the risk of bacterial contamination throughout the perioperative period

• Scrubbing • Sterilizing instruments

• Gowning • Using minimally invasive surgical techniques

• Skin antisepsis 

• Controlling OR environment

 • Endogenous bacteria7

• Exogenous bacteria from7

– Surgical personnel

– Surgical tools

– OR environments

• Operating time7

• Bacterial colonization of the suture 

and other implanted devices7,33 

  

 

 

 

  

  • Patient comorbidities7

– Age

– Diabetes

– Smoking

– Obesity

– Altered immune response

• Prior contamination of the wound7

 

 

 

 

 

 

7

SSIs are contributed to by a number of risk factors

Wound closure provides an 

opportunity to address bacterial 
colonization of the suture,

a known risk factor for SSI



Rationale for antibacterial sutures

Section highlights
• Percutaneous sutures can provide a route for bacteria to pass from the skin surface into the wound7

• The suture, like any medical device, may act as a nidus of infection33

• The presence of suture material reduces the minimum infective dose of bacteria 1,000-fold7

• Antibacterial sutures address these risk factors by killing bacteria and preventing bacterial colonization 
on the suture9-11

The suture as a route of infection
Passage of the needle and suture through tissue creates a conduit that may allow bacteria to invade 
the wound from the patient’s own skin.7

Preparation of the skin surface with surgical scrubs and antiseptics can address only superficial bacteria, 
not the bacteria hiding in deeper skin layers, hair follicles, or other skin appendages.33

 

In addition, the surgical incision creates a breach in the epidermis that can become contaminated from 
a failed wound closure or other complications. The deployment of an antibacterial-coated material in the 
surgical wound may be e�ective in arresting bacterial growth.33

Before
antiseptic application

Immediately following
antiseptic application

8



The suture as a site of infection

Generally, large numbers of bacteria are required for infection to occur.7 In a typical patient, the infective dose 
is >100,000 microorganisms per gram of tissue, although this number is dependent on the bacterial species 
and may be lower if the patient’s immune system is depressed due to medication or disease.7

Sutures—like all implanted material—can substantially lower the infective threshold.7 Studies have shown that 
the presence of a suture can decrease the dose of bacteria on the suture necessary to cause an SSI to just 100 
staphylococci per gram of tissue.7

When implanted in the body, the inert surface of any foreign implant is coated with tissue proteins almost immediately.33

These proteins, including fibrinogen, fibronectin, collagen, and other substrates, function as adhesives for microbial 
attachment.33 Numerous types of bacteria can form a biofilm—an extracellular matrix—that promotes rapid bacterial 
multiplication and protects the colony from both host defenses and antibiotic therapy.34 Reoperation to remove 
the implant is sometimes necessary to eradicate biofilm infection.

Bacterial colonization of suture knot Bacterial colonization of braided suture

Typical bacterial concentration 
required for SSI to develop 

>100,000 
per gram of tissue7

Staphylococci concentration 
required on suture for SSI to develop

100
per gram of tissue7

Coating or impregnating the 

suture with an antimicrobial 

agent that inhibits colonization 

of the suture is a way to address 

a known risk factor for SSI.9-11

9

Biofilm formation increases the di�iculty of treating an infection, 
even in the presence of antibiotics.34



Triclosan is a safe, e�ective component of antibacterial sutures

Section highlights
• Triclosan is a safe and e�ective antimicrobial agent8-11

• Triclosan-coated sutures inhibit bacterial colonization of the suture9-11

• Exposure to triclosan from a suture is minimal8

Triclosan is a broad-spectrum antimicrobial agent used extensively for nearly 50 years based 
on reviews by scientific bodies8

• Triclosan is e�ective against the most common pathogens associated with SSIs, including9-11:

– Staphylococcus aureus (S. aureus) – Methicillin-resistant S. epidermidis (MRSE)

– Methicillin-resistant S. aureus (MRSA) – Escherichia coli (E. coli)*

– Staphylococcus epidermidis (S. epidermidis) – Klebsiella pneumoniae (K. pneumoniae)*

• The development of resistance to triclosan has not been observed33

In vivo studies have demonstrated that triclosan-treated sutures inhibit bacterial colonization of the suture 
after direct challenge with bacteria11,35,36

Fewer bacteria adhere to triclosan-treated polyglactin 910 suture33

MRSA adhere to 
untreated suture 
(magnification 5,400x)33

Few MRSA (arrows) adhere 
to triclosan-treated suture 
(magnification 5,260x)33

10*Refers only to MONOCRYL Plus and PDS Plus products. 

Scanning electron micrographs of non-triclosan-treated sutures and 
triclosan-treated polyglactin 910 suture exposed briefly to 100,000 bacteria



Triclosan has a well-established safety profile8

Safety profile established in extensive testing and decades of use
• Toxicity studies of triclosan have found no evidence of8*:

– Chronic toxicity – Carcinogenicity – Reproductive toxicity

– Immunotoxicity – Cytotoxicity – Intracutaneous reactivity

– Material-mediated pyrogenicity

• Does not accumulate in plasma—triclosan and its metabolites are eliminated in urine and feces8

Exposure to triclosan from suture is minimal8

Less than typical daily exposure from personal care products37-40:

• Oral and topical exposure to triclosan through personal care products is .245 mg/kg/day37

• Maximal exposure from triclosan-treated sutures

– Polyglactin 910 antibacterial suture: 0.03 mg/kg38

– Polydioxanone antibacterial suture: 0.09 mg/kg39

– Poliglecaprone 25 antibacterial suture: 0.08 mg/kg40

• Exposure to triclosan from repeated use of common consumer products grows over time, 
while exposure from an implanted triclosan-treated suture diminishes over time8

*In animal studies. 11

ESTIMATED ADULT INTERNAL EXPOSURE TO TRICLOSAN FROM 
CONSUMER PRODUCTS VS TRICLOSAN-TREATED SUTURES37-40
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Support for triclosan

Three globally recognized health authorities now recommend 
the use of triclosan-coated sutures for SSI prevention

*CDC, WHO, and ACS/SIS guidelines on reducing the risk of surgical site infections are general to triclosan-coated sutures and are not specific to any one brand. 12

2017 CDC Guideline for
the Prevention of SSI

“Consider use of triclosan-coated sutures for 
the prevention of SSI”12*

• The CDC is recognized, both in the US and abroad, as the 
premier health promotion, prevention, and preparedness agency 

• This is the first update to its Guideline since 1999

2016 WHO Global Guidelines
for the Prevention of SSI

“The panel suggests the use of triclosan-coated 
sutures for the purpose of reducing the risk of SSI, 
independent of the type of surgery”13*

ACS & SIS SSI Guidelines,
2016 Update

“Triclosan antibacterial suture use is recommended 
for wound closure in clean and clean-contaminated 
abdominal cases when available”14*

Plus Antibacterial Sutures from 

Ethicon are the only sutures with 

triclosan available worldwide



*CDC guideline on reducing the risk of surgical site infection is general to triclosan-coated sutures and is not specific to any one brand.  13

Government and nongovernmental organization (NGO) positions on triclosan

Government agencies

US Environmental Protection Agency (EPA)

In its response to the 2010 petition calling for a ban on triclosan, the US EPA states “…EPA denies the request 
that the US EPA suspend and cancel all registered products containing triclosan. The agency’s most recent risk 
assessments of the risks to human health and the environment found that the antimicrobial uses of triclosan 
met the applicable statutory standards, and the petition and supporting comments did not provide su�icient 
evidence to significantly change those conclusions… Nonetheless, the agency is currently engaged in assessing 
the risks posed by triclosan through the risk assessment process in the registration review program.”

US Centers for Disease Control (CDC)

The US CDC has published on their website a biomonitoring summary on triclosan that concludes, “finding 
measurable amounts of triclosan in the urine does not imply that the levels of triclosan cause an adverse health 
e�ect.” Biomonitoring studies on levels of triclosan provide physicians and public health o�icials with a reference 
of values so that they can determine whether people have been exposed to higher levels of triclosan than are 
found in the general population. Biomonitoring data can also help scientists plan and conduct research on 
exposure and health e�ects. In a 2017 update to its Guideline for the Prevention of Surgical Site Infection, 
the first update to this document since 1999, the CDC advises to “Consider the use of triclosan-coated 
sutures for the prevention of SSI.”12*

US Food and Drug Administration (FDA)

In its Final Rule, published on December 20, 2017, the FDA established that 24 active ingredients used in 
5 categories of over-the-counter (OTC) healthcare antiseptic products are not generally recognized as safe 
and e�ective. The 5 categories of healthcare antiseptic products are 1) healthcare personnel hand washes, 
2) healthcare personnel hand rubs, 3) surgical hand scrubs, 4) surgical hand rubs, and 5) patient antiseptic 
skin preparations. The FDA decision was based on a lack of su�icient safety and e�icacy data provided by 
manufacturers of any products containing the 24 active ingredients in response to a request by FDA in 2015. 

Although one of the 24 ingredients in this rule is triclosan, the rule applies only to healthcare antiseptic 
washes and rubs, surgical scrubs and rubs, and skin preparation products. Therefore, triclosan used in 
Ethicon Plus Antibacterial Sutures is not a�ected by this Final Rule. 

FDA – “5 Things to Know About Triclosan” http://www.fda.gov/forconsumers/consumerupdates/ucm205999.htm



*WHO guideline on reducing the risk of surgical site infection is general to triclosan-coated sutures and is not specific to any one brand. 14

NGOs

World Health Organization (WHO)

In their 2016 Global Guidelines for the Prevention of SSIs, the WHO states that triclosan-coated sutures 
may be used for the purpose of reducing the risk of SSI, independent of the type of surgery.13* 

The Association for Professionals in Infection Control and Epidemiology (APIC)

In a March 2014 letter to the US FDA regarding the rule on antibacterial hand soaps proposed in December 2013, 
APIC expressed support for ongoing evaluation of the safety and e�icacy of over-the-counter (OTC) antiseptic 
personal care products, stating that “APIC is concerned about current industry-sponsored marketing e�orts that 
suggest the unproven e�ect of consumer antiseptic products on preventing infections. We base this concern on a 
recent systematic review of the e�icacy of antimicrobial (i.e., triclosan) soaps compared to plain soaps. The study 
found that antimicrobial soaps were no more e�ective at preventing infectious illness symptoms or reducing 
bacterial levels on hands than plain soap. In conclusion, APIC does not advocate the use of antiseptic products 
which are marketed with the implication of preventing infections without clear data to demonstrate clinical benefit.” 

By contrast, its stance on triclosan use in sutures is unambiguous. APIC’s 2018 Infection Preventionist’s Guide 
to the OR points out that triclosan sutures are 1 of only 6 SSI prevention interventions (the other 5 are glycemic 
control, normothermia, prophylactic antibiotics, alcohol-based skin antisepsis, and supplemental oxygen) 
recommended by the CDC, WHO, ACS/SIS, and Wisconsin Department of Public Health. 

The Alliance for the Prudent Use of Antibiotics (APUA)

In a January 2011 white paper, APUA concluded, “triclosan has several important medical uses, and the future 
aim must be to retain these applications, while eliminating the more frivolous and unnecessary ones. It would 
be wise to restrict the use of triclosan to areas where it has been shown to be e�ective and most needed.”
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Ethicon position on triclosan

In August 2018, Ethicon released the following statement, rea�irming the safety and e�icacy of triclosan 
in Plus Antibacterial Sutures in response to the December 2017 FDA Final Rule.  

Dear Customer,

Thank you for your question regarding the recent FDA Final Rule, published on December 20, 2017, establishing that 24 active 
ingredients used in 5 categories of over-the-counter (OTC) healthcare antiseptic products are not generally recognized as safe 
and e�ective (GRAS/GRAE). The five categories of healthcare antiseptic products are 1) healthcare personnel hand washes, 
2) healthcare personnel hand rubs, 3) surgical hand scrubs, 4) surgical hand rubs, and 5) patient antiseptic skin preparations. 

The FDA decision was based on a lack of su�icient safety and e�icacy data provided by manufacturers of any products 
containing the 24 active ingredients in response to a request by FDA in 2015. The result of this final rule will be that as of 
December 20, 2018; any products incorporating any of the 24 antiseptic ingredients for the five uses above would now be 
classified as new drugs requiring approved new drug applications (NDAs) or abbreviated new drug applications (ANDAs) 
prior to marketing.

Since one of the 24 active ingredients cited in the final rule is triclosan, we have received questions about the impact of 
this final rule to Ethicon Plus Antibacterial sutures, which contain triclosan. 

This Final Rule applies ONLY to healthcare antiseptic washes and rubs, surgical scrubs and rubs, and skin preparation 
products. Therefore, the use of triclosan in Ethicon Plus Antibacterial sutures is not a�ected by this final rule. 

While questions of safety and e�icacy may exist regarding the use of triclosan in the covered healthcare antiseptic 
products, triclosan remains an important medical option in certain surgical applications. Ethicon Plus Antibacterial Sutures, 
which contain triclosan (IRGACARE® MP), address one of the risk factors associated with surgical site infections (SSIs) -- 
the most common type of healthcare-associated infections among surgical patients. Sutures, while necessary to close a 
surgical incision and provide external support to maintain wound edge apposition during the critical healing period, do 
act as a foreign body. Small numbers of bacteria in the wound can colonize the suture surface. In this way, the suture 
although ubiquitous and necessary for surgical wound closure, also presents a risk factor for the development of surgical 
site infection. This risk factor can be addressed by coating the suture surface with an antibacterial agent that inhibits the 
growth of bacteria. Therefore, the innovation of Ethicon Plus Antibacterial sutures represents a targeted intervention to 
address the specific risk factor for SSI posed by the presence of suture as a foreign body in the wound. 

Since the first FDA clearance in 2002, Ethicon Plus Antibacterial sutures have been clinically evaluated in multiple 
independent studies published in the peer reviewed medical literature. Numerous randomized clinical trials have been 
performed on the use of Ethicon Plus Antibacterial sutures to lower surgical site infection rates. Moreover, the use of 
triclosan coated sutures is recommended in recent evidence based infection prevention guidelines published by The 
World Health Organization, the CDC and the American College of Surgeons and Surgical Infection Society.12-14*

As with all our products, we will continue to monitor scientific data as well as global developments. To date, reviews by 
scientific advisory bodies have determined that triclosan is a safe and e�ective antimicrobial that has been used for over 40 
years. We remain confident in its medically appropriate use based on its ability to address an important risk factor associated 
with surgical site infection. Ethicon has no plans to discontinue the use of triclosan in its portfolio of Plus Antibacterial Sutures.

If you would like additional information regarding this topic, please contact Ethicon’s Medical A�airs department at 
eth_medical_info@its.jnj.com.

Sincerely,

 

Liza G. Ovington, PhD, FACCWS, FAPWCA
Franchise Medical Director
Ethicon, Inc. 

*CDC, WHO, and ACS/SIS guidelines on reducing the risk of surgical site infections are general to triclosan-coated sutures and are not speciic to any one brand.



Plus Antibacterial Sutures with IRGACARE® MP* are
the only triclosan-coated coated sutures available worldwide

Section highlights
• Plus Sutures are proven in vitro to inhibit bacterial colonization of the suture9-11

• There is a broad range of Plus Sutures—including knotless tissue control devices—for use in various procedures

• Plus Sutures provide the same handling and performance as non-antibacterial sutures15

Plus Sutures have been shown in vitro to inhibit bacterial colonization of the suture for 
7 days or more, for protection against the most common organisms associated with SSI9-11

*Trademark of BASF SE
†PDS Plus Suture and MONOCRYL Plus Suture only. 16

Traditional
suture

Plus 
Antibacterial

Suture

Staphylococcus aureus

Staphylococcus epidermidis

Methicillin-resistant
Staphylococcus aureus (MRSA)

Methicillin-resistant
Staphylococcus epidermidis (MRSE)

Escherichia coli†

Klebsiella pneumoniae†

Images are for illustrative purposes only.



Plus Antibacterial Sutures are available in a range of polymers and sizes, including 
knotless tissue control devices

STRATAFIX™ Knotless Tissue Control Devices are the only triclosan-coated barbed 
sutures available worldwide

17

In vitro activity10:
• 11 days against both 

E. coli and S. aureus

In vitro activity9:

• >7 days for S. aureus

In vitro activity11:

• 23 days for S aureus

• 17 days for E. coli

* *

* * *

STRATAFIX™ Symmetric PDS™ Plus
Knotless Tissue Control Device 

STRATAFIX™ Spiral PDS™ Plus
Knotless Tissue Control Device 

STRATAFIX™ Spiral MONOCRYL™
Plus Knotless Tissue Control Device 

PDS® Plus Antibacterial 
(polydioxanone) Suture

MONOCRYL® Plus Antibacterial 
(poliglecaprone 25) Suture 

Coated VICRYL® Plus Antibacterial 
(polyglactin 910) Suture

In vitro activity11:

• 17 days against E. coli

• 23 days against S. aureus  

In vitro activity10:

• 11 days against both 
E. coli and S. aureus  

In vitro activity11:

• 17 days against E. coli

• 23 days against S. aureus  

Plus Sutures handle 
and perform just like 
traditional sutures

• Triclosan on the suture does not cause tissue reaction or 
impair healing response compared to a non-coated suture8

• Plus Sutures retain the same familiar flexibility, tying 
characteristics, and absorption profiles as the untreated 
suture materials15

*The petri dish image is for illustrative purposes only, zone of inhibition testing results can vary.

*



Published evidence

Clinical support for triclosan-coated sutures – meta-analyses overview
Determining triclosan-coated sutures' ability to help reduce the risk of surgical site infection (SSI) is the subject 
of a wealth of clinical evidence, including 10 meta-analyses of 24 randomized controlled trials (RCTs)16-25 
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RCTspatients

X

3,720

17

Wang
2013

1,631

7

Sajid
2013

836

7

Chang
2012

3,568

13

Edmiston
2013

5,256

13

Guo
2016

2,168

6

Sandini
2016

5,346

13

Wu
2016

5,985

16

Daoud
2014 (updated)

6,930

21

Apisarnthanarak
2015

OR=0.77 OR=0.61 RR=0.734 RR=0.70 RR=0.71 RR=0.74 RR=0.76 RR=0.72 RR=0.81 RR=0.72
(Cl=0.40-1.51) (Cl=0.37-0.99) (Cl=0.590-0.913) (Cl=0.57-0.85) (Cl=0.58-0.87) (Cl=0.61-0.89) (Cl=0.65-0.88) (Cl=0.59-0.88) (Cl=0.58-1.13) (CI=0.60-0.86)
p=0.45 p=0.04 p<0.005 p<0.001 p<0.0012 p=0.12 p<0.001 p=0.001 p=0.220 p<0.001
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6,462
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de Jonge
2017

Prospectively planned meta-analyses 
of RCTs performed on the use of suture 
containing triclosan to lower SSI rates

28% reduction in SSI risk with the use of triclosan-coated sutures demonstrated 
in recent meta-analysis25

de Jonge SW, Atema JJ, Solomkin JS, Boermeester MA. Meta-analysis and trial sequential analysis 
of triclosan-coated sutures for the prevention of surgical site infection. Brit J Surg. 2017; 
ePub-DOI:10.1002/bjs.10445.

• Study began with a systematic literature search of PubMed, MEDLINE, Embase and Cochrane Library 
databases (from 1990 to 2015) to identify all available high-quality evidence

• All of the RCTs focused on Ethicon Plus Antibacterial Sutures

• Using trial sequential analysis, the authors of the study concluded that future data are unlikely 
to alter the results of the present study

• Plus Sutures are the first and only triclosan-coated sutures available worldwide



Published evidence

CROSS-REFERENCE GUIDE 
Randomized controlled trials (RCTs) evaluated in one or more published meta-analyses

19

RCTs in  Chang Sajid Edmiston Wang Daoud Apisarnthanarak Guo Wu Sandini de Jonge
Meta-analyses 2012 2013 2013 2013 2014  2015 2016 2016 2016 2017
     (update)

1. Defazio 2005 X   X  X    X

2. Ford 2005 X X X X X X  X  X

3. Rozzelle 2008 X  X X X X    X

4. Deliaert 2009 X   X  X X

5. Mingmalairak 2009 X X X X X X  X  X

6. Zhuang 2009   X X X X 

7. Singh 2010    X  X    X 

8. Baracs 2011 X  X  X X  X* X X X X

9. Chen 2011          X

10. Galal 2011  X X X X X X X  X

11. Khachatryan 2011    X  X    X 

12. Mattavelli 2011    X  X   X X

13. Rašić 2011  X X X X X X X X X

14. Williams 2011  X X X X X X X  X

15. Zhang 2011 X X X X X X X

16. Isik 2012  X X X X X X X  X

17. Seim 2012   X X X X X X  X

18 Turtiainen 2012   X X X X X X  X

19. Justinger 2013      X X X X X X

20. Nakamura 2013   X  X X X X X X

21. Thimour-Bergström 2013     X X X X  X

22. Yam-Orlina 2013          X

23. Arslan 2014          X

24. Diener 2014      X X X X X X

For more detailed information on clinical studies of Plus Antibacterial Sutures, 
please contact Ethicon Medical A�airs.



Product profiles

MONOCRYL® Plus  Coated VICRYL® Plus  PDS® Plus 
Antibacterial  Antibacterial  Antibacterial 
(poliglecaprone 25) Suture41 (polyglactin 910) Suture42 (polydioxanone) Suture43

Construction  

Monofilament Braided Monofilament

Indication  

Breaking Strength Retention  

 

Completely Absorbed  

91–119 days 56–70 days 182–238 days

Spectrum of Activity*

Duration of Antibacterial Activity  

11 days for S. aureus10 >7 days for S. aureus9 23 days for S. aureus

  17 days for E. coli11

  

*The monofilament sutures are impregnated with a higher concentration of triclosan, 
while braided sutures are coated.

MONOCRYL Plus Sutures are 
indicated for use in general soft tissue 
approximation and/or ligation, but not 
for use in cardiovascular or neurological 
tissues, microsurgery, or ophthalmic 
surgery.

Coated VICRYL Plus Sutures are 
indicated for use in general soft tissue 
approximation and/or ligation, except 
for ophthalmic, cardiovascular, and 
neurological tissues.

PDS Plus Sutures are indicated for use 
in soft tissue approximation, including 
use in pediatric cardiovascular tissue where 
growth is expected to occur and ophthalmic 
surgery (other than contact with cornea and 
sclera). PDS Plus Sutures are not indicated in 
adult cardiovascular tissue, microsurgery, and 
neural tissue. These sutures are particularly 
useful where the combination of an 
absorbable suture and extended wound 
support (up to 6 weeks) is desirable.

Undyed 50%-60% at 
7 days

Undyed 20%-30% at 
14 days

0% at 28 days

Dyed 60%-70% at 
7 days

Dyed 30%-40% at 
14 days

75% at 14 days

50% at 21 days

25% at 28 days

4–0 and smaller

60% at 14 days

40% at 28 days

35% at 42 days

S. aureus

S. epidermidis

MRSA

MRSE

E. coli

K. pneumoniae

3–0 and larger

80% at 14 days

70% at 28 days

60% at 42 days

S. aureus

S. epidermidis

MRSA

MRSE

E. coli

K. pneumoniae

S. aureus

S. epidermidis

MRSA

MRSE
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STRATAFIX™ product profiles
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STRATAFIX™ Symmetric PDS™ Plus  STRATAFIX™ Spiral PDS™ Plus  STRATAFIX™ Spiral MONOCRYL™ Plus 
Knotless Tissue Control Device44 Knotless Tissue Control Device45 Knotless Tissue Control Device46

Construction  

Monofilament Monofilament Monofilament

Indication  

Breaking Strength Retention  

 

Completely Absorbed  

210 days 210 days 91 days

Spectrum of Activity*

Duration of Antibacterial Activity  

23 days for S. aureus 23 days for S. aureus 11 days for S. aureus5

17 days for E. coli4 17 days for E. coli4

  

General soft tissue approximation 
where use of an absorbable suture
is appropriate. 

Soft tissue approximation 
where the use of absorbable suture 
is appropriate.

Soft tissue approximation
where the use of absorbable suture 
is appropriate.

75% at 14 days

65% at 28 days

55% at 42 days

4-0

67% at 14 days

50% at 28 days

37% at 42 days

3–0 and larger

80% at 14 days

80% at 28 days

40-70% at 42 days

62% at 7 days

27% at 14 days

S. aureus

S. epidermidis

MRSA

MRSE

E. coli

K. pneumoniae

S. aureus

S. epidermidis

MRSA

MRSE

E. coli

K. pneumoniae

S. aureus

S. epidermidis

MRSA

MRSE

E. coli

K. pneumoniae



Request additional information

For additional information supporting the use of Plus Antibacterial Sutures, 
please contact an Ethicon Sales Representative.

In addition to support from Ethicon Sales Representatives, Ethicon’s Medical A�airs team is available to provide 
balanced, nonpromotional scientific information to healthcare professionals. Ethicon’s Medical A�airs sta� can 
be contacted in one of the following ways:

Voicemail: (800) 888-9234 x3800 

E-mail: Eth_Medical_Info@its.jnj.com

Fax: Complete the form on the following page and fax to (800) 372-7112 

Please be as specific as possible when describing the requested information.
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Medical information request fax form

To: Ethicon Medical A�airs

Fax: (800) 372-7112

Date: ___________________________________________________________________________________________________________________________________

From (Requestor): ___________________________________________________________________________________________________________________

Name: _________________________________________________________________________________________________________________________________

(Circle one): 

 MD  DO  RN  NP  Pharm D  Ph D  R Ph 

Other:___________________________ 

Title: _____________________________________________________Institution/O�ice: _________________________________________________________

Address: _______________________________________________________________________________________________________________________________

City: _________________________________________________________________________________ State: ______________ZIP: ________________________

Telephone:  ____________________________________________________________ Fax: _________________________________________________________

E-mail Address: _______________________________________________________________________________________________________________________

Desired Response Method (Circle one):  

US Mail     Phone       E-mail      Fax  Meeting with Medical A�airs Representative

Requestor’s Signature: 

(REQUIRED FOR PROCESSING)___________________________________________________________________________________________________

Please send medical information on the following topic(s):

(Be as specific as possible with respect to product topic, area of use, outcome of interest, etc.)

__________________________________________________________________________________________________________________________________________  

__________________________________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________________________________  

__________________________________________________________________________________________________________________________________________  

__________________________________________________________________________________________________________________________________________

 

Sales Representative: _____________________________________________________________________________Territory:_______________________ 

(PRINT FULL NAME) ________________________________________________________________________________________________________________  

Requests for medical information can also be sent to:

Voicemail:  (800) 888-9234, x3800  E-mail: Eth_Medical_Info@its.jnj.com
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