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ANTIMICROBIAL SURGICAL GLOVES: 

INTRIGUING NEW DEVICE THAT COULD PREVENT SURGICAL SITE INFECTIONS 

Patty Taylor, Vice President of Professional Education and Clinical Affairs, Ansell 

Over the past few years, use of antimicrobial medical devices has increased. A key driver for the adoption of antimicrobial 

products is the need to eliminate healthcare-associated infections (HAIs) particularly surgical site infections (SSIs) and their 

associated grievous outcomes. 

Healthcare-associated infections (infections acquired in healthcare settings) are the most frequent adverse event in 

healthcare.  Hundreds of millions of patients are affected by HAIs worldwide each year, leading to significant mortality and 

financial losses for health systems. Of every 100 hospitalized patients at any given time, 7 in developed and 10 in 

developing countries will acquire at least one HAI.
1 

The endemic burden of healthcare-associated infection is also significant. The prevalence of HAIs in developed countries 

varies between 3.5% and 12%. The European Centre for Disease Prevention and Control reports an average prevalence of 

7.1% in European countries. The estimated incidence rate in Canada is 11.6% and in the US is 4.5%, corresponding to 2 

million affected patients annually.
1   

It has been estimated that overall prevalence of HAIs in Australia is 9.7%, affecting as 

many as 150,000 patients each year.
2 

 

Impact of Healthcare-Associated Infections 

Healthcare-associated infections create suffering and come at a high cost for patients, their families and the healthcare 

system. Infections prolong hospital stays, create long-term disability, increase resistance to antimicrobials, impact both work 

life and family life, and represent massive additional financial burdens.  

Such infections account for 37,000 deaths in Europe
3
, 8,500-12,000 deaths in Canada

4-5
 and 99,000 deaths in the USA 

annually.
6   

This equates to approximately 270 deaths per day in the US alone! Further, in Europe annual financial losses 

due to healthcare-associated infections are estimated at approximately €7 billion in direct costs only and reflect 16 million 

extra days of hospital stay.
4   

In US hospitals, annual direct medical costs of HAIs range from $28.4 to $33.8 billion.
7
 

 

Surgical Site Infections 

A recent prevalence study found that SSIs were the most common healthcare-associated infection, accounting for 31% of all 

HAIs among hospitalized patients globally.
8-9

   Infections develop in about 1 to 3 out of every 100 patients.
10

 Surgical site 

infections are a common complication of care, occurring in 2-5% of patients after clean extra-abdominal surgeries (e.g., 

thoracic and orthopedic surgery)
11

 and in up to 20% of patients undergoing intra-abdominal procedures.
12-18

 Studies following 

patients into the post-discharge period have reported even higher rates of postoperative infection.
19-22

 These complications 

increase morbidity for patients and consume substantial additional resources.
23-27 
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Statistics 

US 

 780,000 out of 30 million surgical procedures performed annually result in SSI.
28

 

 SSIs result in $10 billion in direct and indirect medical costs each year.
29

 

UK 

 The estimated direct costs for a patient who develops a surgical site infection are between €2,265 and 

€2,518.
30

 

 SSIs accounted for 14% of HAIs.
31

 

 Nearly 5% of patients who had undergone a surgical procedure were found to have developed an SSI.
31

 

Europe 

 Incidence of SSI range from 1.5% to 20%.
32

 

 SSIs contribute greatly to the economic costs of surgical procedures - estimated range: €1.47-19.1 billion.
32

 

Australia 

 The Australian Council for Safety and Quality in Health Care suggests that 2% to 

13% of patients suffer from SSIs.
33

       

 SSIs increased length of stay by six days at cost of A$12,419 - A$40,940 per patient.
34

 

 Total costs for SSIs are estimated at A$268 million per year.  

 SSI’s account for 7000 deaths annually.
35

 

Canada 

 Minor post-surgical infections add an additional $5,000-$10,000 per case, while major procedures (e.g. 

orthopedic or cardiac) increase the patient cost of care by well over $100,000 per case.
36

 

 

Prior to Ignaz Semmelweis and Joseph Lister introducing antiseptic surgery in the 19th century, most wounds became 

infected. In response, surgeons started to use various protective and preventive means, such as surgical gloves, pathogen 

killing disinfectants for their hands and their instruments, masks, sterile gowns and drapes, improved surgical technique, 

and the use of antimicrobial prophylaxis.   

With the advanced technologies used for today’s surgical procedures, these various protective devices no longer provide all 

the protection required. We need more proactive medical devices to suppress and kill germs, particularly during surgical 

procedures. One method now being used in the fight against infections is the use of medical devices exhibiting antimicrobial 

capabilities. By definition, an antimicrobial agent is one that is capable of destroying or inhibiting the growth of 

microorganisms. 

 

Surgical Gloves 

Antimicrobial surgical gloves could serve as a second line of defense against disease causing microbes. This type of 

technology would not be a replacement for today’s best practices such as surgical scrubs, double gloving, skin preps, 
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prophylaxis antibiotics, etc., but would be an added level of protection.  

Due to innovation from manufacturers, products are constantly being improved, not only in healthcare, but in all industries, 

as new technology is developed. Take a more commonplace example into consideration; today’s automobiles. Innumerable 

safety features have been integrated for an added level of protection: safety glass, seat belts, head restraints, antilock 

brakes, airbags, backup sensing system, energy absorbing steering, automatic dimming mirrors and the list goes on. 

Vehicle safety features reduce the effect of collision impacts on your car and save lives. Many of these safety devices have 

become not only expected, but standard, in most new vehicles. 

Additional protection should be expected from other types of products, like surgical gloves. It is time for an upgrade. 

Antimicrobial surgical gloves have the potential to reduce the transmission of bacteria and viruses, reducing SSIs and 

potentially saving lives. 

 

Surgical Scrub 

Healthcare providers wear gloves not only to protect the patient, but to protect themselves from any potential bacteria or 

viruses that could be transmitted via the patient's blood and body fluids. Bacteria on the hands of surgeons can cause wound 

infections if introduced into the operative field during surgery.
37-38

 Antiseptics for surgical hand preparation must eliminate the 

transient and significantly reduce the resident flora at the beginning of an operation and maintain the microbial release from 

the hands below baseline until the end of the procedure. Reducing resident skin flora on the hands of the surgical team for the 

duration of a procedure reduces (but does not eliminate) the risk of bacteria being released into the surgical field if gloves 

become punctured or torn during surgery. It is still possible for re-growth of bacteria under surgical gloves during surgery, 

particularly when the hands become warm, moist and sweat posing risk for a SSI in the event of a glove breach.
39-40 

 

Surgical Glove Breaches 

Although surgeons expect their gloves to serve as an effective barrier during use, products can, and do, fail. Pathogens are 

proven to transfer from healthcare workers to patients and from patients to healthcare workers. Bacteria pass to the 

healthcare worker through glove breaches resulting from normal wear.
 41 

Members of surgical teams are known to have 

higher rates of percutaneous injury than individuals in other healthcare settings as surgical procedures expose the surgical 

team to multiple sharp instruments.
42   

This too increases potential for bacteria to pass through the glove. Glove punctures 

during surgical procedures have been found to occur at rates of 11% – 43%, depending on the surgical procedures being 

performed. Up to 83% of glove breaches go unnoticed by surgeons; therefore they do not change their gloves, further 

increasing the risk of contamination.
43-45

 

Double gloving has been shown to be an effective method to reduce (but not eliminate) the surgeon’s potential for contact 

with bodily fluids and the patient’s exposure to microorganisms shed by the surgical team. In 18% to 48% of cases, 

breaches occur in both the outer and inner gloves.
46-47

 Glove breaches, whether with a single glove or double gloved hand, 

may enable bacteria from the surgical team’s hands to be passed to the patient. Moreover, some surgeons are 
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uncomfortable with the loss of dexterity caused by the thickness of the double gloving, and by the layers slipping against 

each other, so they will forgo wearing a double glove.  

Surgical gloves provide a protective barrier against bacteria and blood-borne pathogens both for the healthcare provider 

and the patient but, when the barrier is breached; risk of infection can increase, as demonstrated in the very recent case 

reports below. 

 

Infection passes through surgical gloves to the patient 

 Bacteria on hands of surgeon causes SSI  - Case Reported LA Times (Dec. 8
th

 2012) 
48

 

A heart surgeon at Cedars-Sinai Medical Center in Los Angeles unwittingly infected five patients during valve 

replacement surgeries, causing four of them to need a second operation.   

 University of Virginia Health System published in the journal Clinical Infectious Diseases - October 2012) 
49

 

A surgeon with hepatitis B who performed joint replacement surgeries unknowingly passed the virus on to at least 

two of his patients. 

 

Summary 

Patients entering hospitals for medical treatments and surgical procedures face the risk of potentially developing a life 

threatening infection during their stay. Although a number of initiatives have been implemented over the past few decades to 

reduce SSIs, these initiatives are not enough and SSIs continue to be a significant cause of morbidity, mortality and 

substantial costs. 

Recent analysis from Frost & Sullivan found that the U.S. antimicrobial coatings market earned revenues of US $175.4M in 

2005 with estimates to reach US$558.7M in 2012. 
50 

Antimicrobial coatings, when used in conjunction with other sound 

practices, appear to have a positive impact in controlling infection rates. 
51-53 

Today, a new breed of surgical gloves is being equipped with antimicrobial technology. The science of this antimicrobial 

technology is both theoretically and practically sound and has the potential to prevent microbial transmission due to 

intraoperative glove breaches. In turn, this will provide an additional level of protection to surgical staff against viruses and 

bacteria and increase the potential to prevent contamination of the surgical site, decrease the risk of SSI, and increase 

patient safety.  

Increasing pressure to address surgical site infection rates will play a crucial role in the growth and adoption of antimicrobial 

surgical gloves. 

 

Pending Publication 

http://www.latimes.com/topic/health/health-organizations/cedars-sinai-medical-center-ORNPR000106.topic


PERSPECTIVE

 

 
Page 5 

 
Ansell Corporate Offices, 111 Wood Avenue South, Suite 210, Iselin, New Jersey 08830 

www.ansell.com 

References 

1. World Health Organization. Healthcare Associated Infections Fact Sheet. 

2. National Strategy to Address Healthcare Associated Infections. Australian Council for Safety and Quality in Health Care. July 2003. 

3. http://www.who.int/gpsc/country_work/gpsc_ccisc_fact_sheet_en.pdf 

4. http://www.mrsaid.com/for-patients/mrsa-and-hospital-acquired-infections/ 

5. http://cupe.ca/health-care/health-care-associated-infections#how-hais-affect-us 

6. http://www.cdc.gov/HAI/pdfs/hai/infections_deaths.pdf 

7. R. Douglas Scott II, The Direct Medical Costs of HAIs in US Hospitals and the Benefits of Prevention. Division of Healthcare Quality Promotion 
National Center for Preparedness, Detection, and Control of Infectious Diseases Coordinating Center for Infectious Diseases Centers for Disease 
Control and Prevention.  March 2009 

8. Magill SS, Hellinger W, et al. Prevalence of healthcare-associated infections in acute care facilities. Infect Control Hospital Epidemiology 2012; 
33(3):283-91. 

9. Procedure-associated Events SSI. Centers for Disease Control and Prevention. January 2013 

10. FAQ’S About Surgical Site Infections. http://www.cdc.gov/hai/pdfs/ssi/ssi_tagged.pdf 

11. http://www.safecarecampaign.org/SSI.html 

12. Andrew D. Auerbach, M.D., M.P.H. University of California, San Francisco School of Medicine. Prevention of Surgical Site Infections. Chapter 20. US 
Department of Health and Human Services. Agency for Healthcare Research and Quality. http://www.ahrq.gov/clinic/ptsafety/chap20a.htm. 

13. Delgado-Rodriguez M, Sillero-Arenas M, Medina-Cuadros M, Martinez-Gallego G. Nosocomial infections in surgical patients: comparison of two 
measures of intrinsic patient risk. Infect Control Hosp Epidemiology 1997; 18:19-23. 

14. Horan TC, Culver DH, Gaynes RP, Jarvis WR, Edwards JR, Reid CR. Nosocomial infections in surgical patients in the United States, January 
1986-June 1992. National Nosocomial Infections Surveillance (NNIS) System. Infect Control Hosp Epidemiology 1993; 14:73-80. 

15. Horan TC, Gaynes RP, Martone WJ, Jarvis WR, Emori TG. CDC definitions of nosocomial surgical site infections, 1992: a modification of CDC 
definitions of surgical wound infections. Infect Control Hosp Epidemiology 1992; 13:606-608. 

16. Horan TC, Emori TG. Definitions of key terms used in the NNIS System. Am J Infect Control 1997; 25:112-116. 

17. Wallace WC, Cinat M, Gornick WB, Lekawa ME, Wilson SE. Nosocomial infections in the surgical intensive care unit: a difference between trauma 
and surgical patients. Am Surg 1999; 65:987-990. 

18. Scheel O, Stormark M. National prevalence survey on hospital infections in Norway. J Hosp Infect 1999;41:331-335 

19. Sands K, Vineyard G, Platt R. Surgical site infections occurring after hospital discharge. J Infect Dis 1996;173:963-970. 

20. Waddell TK, Rotstein OD. Antimicrobial prophylaxis in surgery. Committee on Antimicrobial Agents, Canadian Infectious Disease Society. CMAJ 1994; 
151:925-931. 

21. Medina-Cuadros M, Sillero-Arenas M, Martinez-Gallego G, Delgado-Rodriguez M. Surgical wound infections diagnosed after discharge from hospital: 
epidemiologic differences with in-hospital infections. Am J Infect Control 1996; 24:421-428. 

22. Lynch W, Davey PG, Malek M, Byrne DJ, Napier A. Cost-effectiveness analysis of the use of chlorhexidine detergent in preoperative whole-body 
disinfection in wound infection prophylaxis. J Hosp Infect 1992; 21:179-191. 

23. Vegas AA, Jodra VM, Garcia ML. Nosocomial infection in surgery wards: a controlled study of increased duration of hospital stays and direct cost of 
hospitalization. Eur J Epidemiol 1993; 9:504-510. 

24. Kirkland KB, Briggs JP, Trivette SL, Wilkinson WE, Sexton DJ. The impact of surgical-site infections in the 1990s: attributable mortality, excess length 
of hospitalization, and extra costs. Infect Control Hosp Epidemiol 1999; 20:725-730. 

25. Collins TC, Daley J, Henderson WH, Khuri SF. Risk factors for prolonged length of stay after major elective surgery. Ann Surg 1999; 230:251-259. 

26. Asensio A, Torres J. Quantifying excess length of postoperative stay attributable to infections: a comparison of methods. J Clin Epidemiol 1999; 
52:1249-1256. 

27. Wong ES. The price of a surgical-site infection: more than just excess length of stay. Infect Control Hosp Epidemiol 1999; 20:722-724. 

28. Cook, R “Hospitals learn simple, cheap steps can prevent infections,” San Francisco Chronicle, May 10, 2004: F 1. 

http://www.cdc.gov/hai/pdfs/ssi/ssi_tagged.pdf
http://www.safecarecampaign.org/SSI.html
http://www.ahrq.gov/clinic/ptsafety/chap20a.htm


PERSPECTIVE

 

 
Page 6 

 
Ansell Corporate Offices, 111 Wood Avenue South, Suite 210, Iselin, New Jersey 08830 

www.ansell.com 

29. Eli N. Perencevich, Kenneth E. Sands, Sara E. Cosgrove, Edward Guadagnoli, Ellen Meara, and Richard Platt. Health and Economic Impact of 
Surgical Site Infections Diagnosed after Hospital Discharge. Emerging Infectious Diseases. Volume 9, Number 2—February 2003.  
(http://wwwnc.cdc.gov/eid/article/9/2/02-0232_article.htm). 

30. Coello R, et al. The cost of infection in surgical patients: a case–control study. J Hosp Infect 1993; 24(4):239–50., and Plowman R, et al. The rate and 
cost of hospital–acquired infections occurring in patients admitted to selected specialties of a district general hospital in England and the national 
burden imposed. J Hosp Infect 2001; 47(3):198–209. 

31. Surgical site infection prevention and treatment of Surgical Site Infections. Commissioned by the National Institute for Health and Clinical Excellence. 
RCOG Press at the Royal College of Obstetricians and Gynecologists, 27 Sussex Place, Regent’s Park, London. October 2008. 

32. Leaper DJ, van Goor H, Reilly J, Petrosillo N, Geiss HK, Torres AJ, Berger  A Surgical site infection - a European perspective of incidence and 
economic burden. Int Wound J. 2004;    1(4):247-73. 

33. CHRISP – Signal Infection Surveillance. Queensland Health. October 2008.  

34. Marilyn Cruickshank PhD, FRCNA; et al. Reducing harm to patients from health care associated infection: the role of surveillance. Chapter 3: Surgical 
site infection – an abridged version. Healthcare Infection 2009; 14: 109–114. 

35. Australian Council for Safety and Quality in Health Care, National Strategy to Address health care associated infections, Fourth Report to the 
Australian Health Ministers Conference, 31 July 2003.   

36. http://www.mrsaid.com/for-patients/mrsa-and-hospital-acquired-infections/ 

37. http://dermnetnz.org/bacterial/wound-infection.html 

38. http://www.cdc.gov/mmwr/PDF/rr/rr5116.pdf 

39. http://www.cdc.gov/MMWr/preview/mmwrhtml/rr5116a1.htm 

40. Recommended practices for hand hygiene in the perioperative setting. In: Perioperative Standards and Recommended Practices. Denver, CO: AORN, 
Inc; 2012:73-865. 

41. Harnoss JC, Partecke LI, Heidecke CD, Hübner NO, Kramer A, Assadian O; Concentration of bacteria passing through puncture holes in surgical 
gloves. Am J Infect Control. 2010 Mar; 38(2):154-8. doi: 10.1016/j.ajic.2009.06.013. Epub 2009 Oct 12.* 

42. Charles E. Edmiston Jr, et.al, Evaluation of an antimicrobial surgical glove to inactivate live human immunodeficiency virus following simulated glove 
puncture. Surgery 2012. 

43. Eklund AM, Ojajärvi J, Laitinen K, Valtonen M, Werkkala KA. Glove punctures and postoperative skin flora of hands in cardiac surgery. Ann Thorac 
Surg. 2002; 74:149-153. 

44. Thomas S, Agarwal M, Mehta G. Intraoperative glove perforation—single versus double gloving in protection against skin contamination. Postgrad 
Med J. 2001; 77:458-460.  

45. Chan KY, Singh VA, Oun BH, To BH. The rate of glove perforations in orthopaedic procedures: single versus double gloving 

46. Harnoß J-C, Partecke L-I, Heidecke C-D, Hübner N-O, Kramer A, Assadian O. Concentration of bacteria passing through puncture holes in surgical 
gloves. Am J Infect Control. 2010; 38:154-158. 5.* 

47. Thomas S, Agarwal M, Mehta G. Intraoperative glove perforation—single versus double gloving in protection against skin contamination. Postgrad 
Med J. 2001; 77:458-460. 

48. http://latimesblogs.latimes.com/lanow/2012/12/cedars-sinai-doctor-infected-5-patients-during-surgery.html 

49. CDC HIV/AIDS/Viral Hepatitis/STD/TB Prevention News Update. UNITED STATES: Doc Infects Patients with Hep B in Surgery. Rachael Rettner. 
January 3, 2013 

50. Frost: Medical Devices Ensure Growth for Antimicrobial Coatings Market. May 23, 2006. 
(http://www.ihs.com/news/2006/frost-antimicrobial-coatings.htm) 

51. http://www.dolphinsutures.com/antimicrobial-sutures.html 

52. http://www.icumed.com/media/73915/m1-1211_ag_clave_efficacy_study_summ_rev.02.pdf 

53. http://phys.org/news/2012-08-antibacterial-coating-sutures-infections-surgery.html 

*Dr. Assadian has performed paid consulting work for Ansell and/or its affiliates. 

 

http://wwwnc.cdc.gov/eid/article/9/2/02-0232_article.htm
http://www.ncbi.nlm.nih.gov/pubmed?term=Leaper%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=16722874
http://www.ncbi.nlm.nih.gov/pubmed?term=van%20Goor%20H%5BAuthor%5D&cauthor=true&cauthor_uid=16722874
http://www.ncbi.nlm.nih.gov/pubmed?term=Reilly%20J%5BAuthor%5D&cauthor=true&cauthor_uid=16722874
http://www.ncbi.nlm.nih.gov/pubmed?term=Petrosillo%20N%5BAuthor%5D&cauthor=true&cauthor_uid=16722874
http://www.ncbi.nlm.nih.gov/pubmed?term=Geiss%20HK%5BAuthor%5D&cauthor=true&cauthor_uid=16722874
http://www.ncbi.nlm.nih.gov/pubmed?term=Torres%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=16722874
http://www.ncbi.nlm.nih.gov/pubmed?term=Berger%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16722874
http://www.ncbi.nlm.nih.gov/pubmed/16722874
http://dermnetnz.org/bacterial/wound-infection.html
http://www.cdc.gov/mmwr/PDF/rr/rr5116.pdf
http://www.cdc.gov/MMWr/preview/mmwrhtml/rr5116a1.htm
http://www.ncbi.nlm.nih.gov/pubmed?term=Harnoss%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=19822380
http://www.ncbi.nlm.nih.gov/pubmed?term=Partecke%20LI%5BAuthor%5D&cauthor=true&cauthor_uid=19822380
http://www.ncbi.nlm.nih.gov/pubmed?term=Heidecke%20CD%5BAuthor%5D&cauthor=true&cauthor_uid=19822380
http://www.ncbi.nlm.nih.gov/pubmed?term=H%C3%BCbner%20NO%5BAuthor%5D&cauthor=true&cauthor_uid=19822380
http://www.ncbi.nlm.nih.gov/pubmed?term=Kramer%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19822380
http://www.ncbi.nlm.nih.gov/pubmed?term=Assadian%20O%5BAuthor%5D&cauthor=true&cauthor_uid=19822380
http://www.ncbi.nlm.nih.gov/pubmed/19822380
http://latimesblogs.latimes.com/lanow/2012/12/cedars-sinai-doctor-infected-5-patients-during-surgery.html
http://www.ihs.com/news/2006/frost-antimicrobial-coatings.htm
http://www.dolphinsutures.com/antimicrobial-sutures.html
http://www.icumed.com/media/73915/m1-1211_ag_clave_efficacy_study_summ_rev.02.pdf
http://phys.org/news/2012-08-antibacterial-coating-sutures-infections-surgery.html

