
WHY DO WE NEED NEW GUIDELINES FOR THE 
PREVENTION OF SURGICAL SITE INFECTIONS?

Surgical site infections (SSIs) are a fre-
quent complication of surgical care and are 
associated with significant morbidity, mor-
tality and cost. There are approximately 80 
million surgeries in the U.S. each year, and 
roughly one and a half million of these will 
be complicated by an SSI, a number which is 
believed to be greatly underestimated due to 
challenges in post-discharge case finding and 
reporting.1 In 2013, the Centers for Disease 
Control (CDC) healthcare-associated infec-
tion (HAI) prevalence survey found that 
there were an estimated 157,500 SSIs occur-
ring following inpatient surgeries.2 In this 
study, SSIs were the most common of all 
HAIs comprising roughly 30 percent.2 The 
mortality associated with SSIs is substan-
tial, with an estimated mortality rate of 3 
percent.3 Further, it is estimated that 75 
percent of SSI-associated deaths are directly 
attributable to the infection.3 SSIs are also 
extremely costly to the health system with 
the average cost per infection ranging from 
approximately $5,000-$13,000.4

In the last decade, national efforts to 
reduce SSIs have been expanded. The lat-
est 2016 HAI Progress Report from the 
CDC reports that U.S. hospitals noted an 
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overall decrease in SSIs in 2014 compared 
to the national baseline set in 2008 among 
the 10 select procedures tracked in previ-
ous reports.5 In spite of an increasing focus 
on SSI reduction efforts and overall lower 
infection rates, the stakes remain high for all 
patients having surgery. Approximately 55 
percent of SSI cases may be preventable with 
appropriate implementation of evidence-
based strategies.4 

HOW WERE THE GUIDELINES DEVELOPED?

The CDC recently published an update 
to their guidelines for prevention of SSIs 
in JAMA Surgery.6 The new guidelines 
update SSI prevention recommendations 
with new evidence since the prior publica-
tion.7 It should be noted that the updated 
guidelines are not comprehensive and 
that prevention strategies from the prior 
guidelines still apply. The 1999 guidelines 
were mostly informed by expert opinion, 
while the updated 2017 guidelines are 
evidence-based and were developed based 
on a systematic review of over 5,000 stud-
ies published between 1998 and 2014. To 
fully evaluate and interpret the new recom-
mendations, it is critical to understand the 
evidence rating system used by the CDC’s 
Healthcare Infection Control Practices 

Advisory Committee (HICPAC). The 
committee utilized the GRADE Approach 
(Grading of Recommendations, Assessment, 
Development, and Evaluation), which is 
composed of the categories below. 8

Category 1A: Strong recommendation sup-
ported by high to moderate-quality evidence 
suggesting net clinical benefits or harms.

Category 1B: Strong recommendation sup-
ported by low-quality evidence suggesting 
net clinical benefits or harms or an accepted 
practice (e.g., aseptic technique) supported 
by low to very low-quality evidence.

Category 1C: Strong recommendation 
required by state or federal regulation. 

Category II: Weak recommendation sup-
ported by any quality evidence suggesting 
a trade-off between clinical benefits and 
harms.

No recommendation/unresolved issue: 
An issue for which there is low to very low-
quality evidence with uncertain trade-offs 
between the benefits and harms or no 
published evidence on outcomes deemed 
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critical to weighing the risks and benefits 
of a given intervention.

WHAT’S NEW AND WHAT DO YOU  
NEED TO KNOW?

The guidelines cover 14 main domains, 
including a new section on prosthetic joint 
arthroplasty. An overview of new or changed 
recommendations and their corresponding 
levels of evidence is provided in Tables 1 
and 2. Some of the key recommendations 
include the following:

Preoperative Prevention Practices
• For caesarean sections, administer the 

appropriate antimicrobial agent prior to 
skin incision (versus at cord clamping).

Intraoperative Prevention Practices
• Administer increased fraction of inspired 

oxygen (FiO2) for intubated patients 
undergoing general anesthesia with 

normal pulmonary function. This is a new 
recommendation and is specific to this 
patient population. This does not apply to 
patients without endotracheal intubation 
or those with neuraxial anesthesia. 

• Perform intraoperative skin preparation 
with an antiseptic agent containing alco-
hol unless contraindicated.

Perioperative Management Strategies
• Implement glycemic control (blood glu-

cose levels ≤200mg/dL) for both dia-
betic and non-diabetic patients. This 
updated recommendation now includes 
both diabetic and non-diabetic patients 
and provides a specific blood glucose 
target level. 

• Maintain normothermia. Other guide-
lines recommend a minimum temperature 
of 95.9°F (35.5°C).9 While attaining nor-
mothermia is a strong recommendation, 

there is no recommendation for the most 
effective strategies to reach this goal. 

• Discontinue antimicrobial prophylaxis 
after the incision is closed in clean and 
clean-contaminated procedures. This also 
applies to patients undergoing prosthetic 
joint arthroplasty, even in the presence of 
a drain. This recommendation updates 
the 1999 guideline recommendation that 
allowed administration of antibiotics for 
up to 24 hours post-incision.

It should also be noted that 25 of the 42 
statements assessed were classified as “No 
recommendation/unresolved issue,” suggest-
ing that more high quality research in this 
area is necessary. No recommendation/unre-
solved issue does not necessarily mean that 
a recommendation from the prior guideline 
has no merit or should be discontinued. 
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Recommendation Strength of Evidence
PARENTERAL ANTIMICROBIAL PROPHYLAXIS 
Administer antimicrobials only when indicated based on published guidelines.

Time administration such that bactericidal concentration is established in serum 
and tissues at initial incision. 

Category IB 

For caesarean sections, administer the appropriate agent prior to skin incision 
(versus at cord clamping). 

Category IA 

NONPARENTERAL ANTIMICROBIAL PROPHYLAXIS 
Consider use of triclosan-coated sutures. Category II

GLYCEMIC CONTROL
Implement perioperative glycemic control using blood glucose target levels ≤ 200 
mg/dL in both diabetic and non-diabetic patients. 

Category IA

NORMOTHERMIA 
Maintain perioperative normothermia. Category IA

OXYGENATION 
Administer increased fraction of inspired oxygen intraoperatively and in the 
immediate post-operative period following extubation for all patients with normal 
pulmonary function undergoing general anesthesia with endotracheal intubation. 

Category IA

ANTISEPTIC PROPHYLAXIS
Instruct patients to perform full body shower or bath the night before surgery (with 
either soap or an antiseptic agent). 

Category IB

Intraoperative skin preparation should be performed with an antiseptic agent 
containing alcohol unless contraindicated. 

Category 1A 

Consider intraoperative irrigation of deep or subcutaneous tissues with aqueous 
iodophor solution. 

Category II 

TABLE 1. SUMMARY OF UPDATED, KEY RECOMMENDATIONS FROM THE CENTERS FOR DISEASE CONTROL AND PREVENTION GUIDELINE FOR THE 
PREVENTION OF SURGICAL SITE INFECTION, 2017



WHAT CAN YOU DO AS AN INFECTION 
PREVENTIONIST TO IMPLEMENT THE 
GUIDELINES AND PREVENT SSI?

The infection preventionist (IP) has an 
important role in SSI prevention beyond 
SSI surveillance.  First, the IP must have 
knowledge and understanding of the new 
CDC guidelines, along with other existing 
and future prevention guidelines, which 
help guide best practices. The IP must 
continue to stay up-to-date with new 
guidelines, including state-issued guide-
lines, as they are available.10 It is impor-
tant to also anticipate potential barriers 
and facilitators to implementation of new 
recommendations. Furthermore, the IP 
should be familiar with the Association of 
periOperative Registered Nurses (AORN) 
standards and guidelines, as they serve 
as the backbone for perioperative prac-
tices.11 IPs can and should evaluate practice 
within perioperative departments, assess-
ing for both strengths in practice and gaps 
in infection prevention.

Second, the IP should identify and make 
plans to collaborate with key stakeholders 
and partners in SSI prevention to ensure 
that their facility’s policies, procedures, 
and practices are aligned with new rec-
ommendations in the updated guidelines. 
Hospital and surgical leadership should 
play an integral role in setting goals for 
prevention. Key stakeholders may vary 
by institution and, at a minimum, should 
include surgical service team members 
such as perioperative and central sterile 
processing staff, anesthesiologists, and sur-
geons. However, other stakeholders may 
be important in the implementation of 
best practices and should be included in 

prevention efforts (e.g., infectious disease, 
microbiology, endocrinology, pharmacy, 
information technology, environmental 
services, etc.). Collaborations with key 
stakeholders require regular and open 
communication, and are essential to mak-
ing practice improvements, reducing SSI, 
and preventing patient harm. 

The IP, along with perioperative and sur-
gical colleagues, should be a leader in pre-
vention efforts. The leadership team, along 
with other stakeholders, should focus on 
identifying gaps in practice and potential 
for improvement. Among these, institutional 
priorities should be determined, followed 
by a full analysis of current practice includ-
ing possible facilitators and barriers to best 
practice. Stakeholder teams should also set 
goals and benchmarks, as well as a timeline 
for reaching those goals. IPs can assist with 
the assessment and implementation of new 
prevention strategies aimed at closing identi-
fied gaps. Furthermore, the IP can aide in 
the development and collection of process 
measures unique to their own institutional 
goals to ensure adequate improvement in pro-
cesses. It is important that the IP continue to 
collect SSI outcome data to provide feedback 
to teams working on improvement strategies. 

Finally, the IP should be a well-informed 
and integral part of the surgical team. This 
requires knowledge and understanding of 
practice at their facility. Consider incorporat-
ing the following into your regular practice:
• Round regularly in the operating room. 

Observation provides an excellent oppor-
tunity for assessing staff adherence to 
best practice. 

• Plan what you want to accomplish before 
you start; round with a purpose and define 

your goals in advance. Will you be looking 
at hand hygiene compliance or observing 
skin preparation? Is skin preparation being 
applied according to the manufacturer’s 
recommendations? Is there compliance 
with surgical attire? 

• Provide regular and constructive feedback 
on your observations. Share this infor-
mation with perioperative and surgical 
leaders and encourage them to join you 
in any future rounds. 

• Use rounds as an opportunity to collabo-
rate and educate. Reinforce best practices, 
whether these are the updated recommen-
dations or those that have not changed. 

• Where there are those who do not feel that 
the evidence is sufficient or where there are 
“nonbelievers,” arrange smaller meetings 
to review the evidence and attempt to find 
common ground. 

• Be aware of guidelines from other societ-
ies (e.g., surgical specialty guidelines) and 
how they may support or be different from 
infection prevention guidelines. 

Antimicrobial surgical prophylaxis will 
be used as an illustrative example. The cur-
rent CDC guideline states that antimicrobial 
prophylaxis should not be continued after 
the incision is closed for clean and clean-
contaminated procedures. This recom-
mendation represents a deviation from past 
guidelines, which allowed continuation of 
surgical prophylaxis for up to 24 hours after 
the incision, and thus will be a change in 
practice. An important potential barrier to 
this change is that other surgical guidelines 
still allow for prolonged prophylaxis after the 
incision is closed. For example, the recom-
mendation from the Society for Thoracic 
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Strategy Strength of Evidence 
Antimicrobial prophylaxis after surgical closure (clean and clean-contaminated 
procedures)

Category IA 

Topical antimicrobial agents applied to the surgical incision Category IB

Autologous, platelet-rich plasma Category II 

Antimicrobial sealant following intraoperative skin preparation Category II

Plastic adhesive drapes for antisepsis Category II

Withholding transfusion of necessary blood products (question posed for patients 
undergoing prosthetic joint arthroplasty) 

Category IB

TABLE 2. STRATEGIES DETERMINED TO BE UNNECESSARY IN THE PREVENTION OF SURGICAL SITE INFECTIONS



Surgeons allows for up to 48 hours of anti-
microbial prophylaxis post-cardiothoracic 
procedures.12 To ensure implementation of 
best practices, the appropriate stakeholders 
need to be included in discussions. In this 
case, consider surgical leadership (including 
representation from cardiothoracic surgery), 

infectious diseases, antimicrobial steward-
ship, anesthesiology, pharmacy, nursing, 
and information technology. If stakeholders 
determine this to be an institutional priority, 
consider possible facilitators and barriers to 
achieving best practice. Although specific 
goals will vary by facility, one goal may be 

to achieve 90 percent compliance with dis-
continuing antimicrobial prophylaxis after 
incision or documenting the need to continue 
in the patient’s chart. Possible strategies may 
include education, protocol development, or 
creation of clinical pathways and order sets 
to facilitate compliance.   

FALL 2017 | Prevention 

References

1. Mu Y, Edwards JR, Horan TC, Berrios-Torres SI, Fridkin SK. Improv-
ing risk-adjusted measures of surgical site infection for the National 
Healthcare Safely Network. Infect Control Hosp Epidemiol 2011; 
32(10): 970-986.

2. Magill SS, Edwards JR, Bamberg W, et al. Multistate point-prev-
alence survey of healthcare–associated infections. N Engl J Med 
2014; 370(13): 1198-1208.

3. Awad SS. Adherence to surgical care improvement project mea-
sures and post-operative surgical site infections. Surg Infect 2012;  
13(4): 234-237.

4. Umscheid CA, Mitchell MD, Doshi JA, Agarwal R, Williams K, 
Brennan PJ. Estimating the proportion of healthcare-associated 
infections that are reasonably preventable and the related mor-
tality and costs. Infect Control Hosp Epidemiol 2011; 32(2): 
101-114.

5. The Centers for Disease Control and Prevention National and state 
healthcare-associated infections progress report. Published March 
2016. https://www.cdc.gov/hai/surveillance/progress-
report/index.html. Accessed May 2017.

6. Healthcare Infection Control Practices Advisory Committee. The 
Centers for Disease Control and Prevention guideline for the 
prevention of surgical site infection, 2017. JAMA Surg published 
online May 2017. doi:10.1001/jamasurg.2017.0904

7. Mangram AJ, Horan TC, Pearson ML, Silver LC, Jarvis WR. The 
Centers for Disease Control and Prevention Hospital Infection 
Control Practices Advisory Committee. Guideline for prevention 
of surgical site infection, 1999. Am J Infect Control 1999; 27(2): 
97-132.

8. Guyatt GH, Oxman AD, Kunz R, et al. GRADE Working Group. 
Going from evidence to recommendations. BMJ  2008; 336(7652): 
1049-1051.

9. Hooper VD, Chard R, Cliffort T, et al. ASPAN’s evidence-based 
clinical practice guideline for the promotion of perioperative 
normothermia: second edition. J Perianesth Nurs 2010; 25(6): 
346-365. 

10. Wisconsin SSI prevention guidelines. Published Septem-
ber 2016. https://www.dhs.wisconsin.gov/library/ 
wi-ssi-prevention-guidelines.htm. Accessed May 2017.

11. Association of PeriOperative Registered Nurses. Guidelines for 
perioperative practices, 2017. http://www.aornstandards.
org. Accessed June 2017.

12. Edwards FH, Engelman RM, Houck P, Shahian DM, Bridges 
CR. The Society of Thoracic Surgeons practice guideline 
series: antibiotic prophylaxis in cardiac surgery, part I: dura-
tion. Ann Thor Surg 2006; 81(1): 397-404. https://www.
sts.org/sites/default/files/documents/pdf/guidelines/ 
AntibioticProphylaxisinCardiacSurgeryPartIDuration.pdf.

The dissemination of this article is supported by an educational grant from Johnson & Johnson Medical Devices 
Companies, an APIC Strategic Partner 2017.

Michael Anne Preas, RN, BSN, CIC, is the director 
of infection prevention at University of Maryland 
Medical Center in Baltimore.

Lyndsay O’Hara, PhD, MPH, is a research fel-
low in the Department of Epidemiology and 
Public Health at University of Maryland School 
of Medicine in Baltimore.

Kerri Thom, MD, MS, is an associate professor 
in the Department of Epidemiology and Public 
Health, Department of Medicine at University of 
Maryland School of Medicine in Baltimore.


