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THE PREVENTION of surgical site
infections (SSIs) continues to be a
major goal for health care in both
inpatient facilities and ambulatory
surgical centers (ASCs). As nurses,
surgeons, physician assistants, and
healthcare technicians work togeth-
er to care for their surgical patients,
they rely on recommendations and
guidelines to help them achieve
positive outcomes with zero or low
rates of SSIs. 

A recent prevalence study found
that SSIs are the most common
health care-associated infections
(HAIs), resulting in 31% of all HAIs
in hospitalized patients. Those who
develop an SSI are more likely to
have an extended length of hospital

stay and an increased risk of hospi-
tal readmission or death. 

The Centers for Disease Control
and Prevention (CDC) Guideline for
the Prevention of Surgical Site In-
fection was last updated in 1999,
when the terminology “surgical site
infection” was first used. The new
guideline was published in May
2017, and you can access it at
www.jamanetwork.com/journals/
jamasurgery/fullarticle/2623725.

New structure
The new guideline structure in-
cludes a core section with new
high-volume, high-burden proce-
dure sections. It provides recom-
mendations applicable to a spec-

trum of procedures that are per-
formed daily in hospital-based op-
erating rooms and ASCs. The guide-
line also includes a section specific
to prosthetic joint arthroplasties be-
cause of the number of these pro-
cedures performed in the United
States (about 1.2 million per year)
and their association with high
costs and increasing SSIs.

The new evidence-based struc-
ture of the guideline allows timely,
targeted updates to be implemented
as new knowledge is acquired with-
out rewriting the entire guideline. 

Methodology
Beginning in 2010, the CDC and
Healthcare Infection Control Prac-
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tices Advisory Committee (HICPAC)
implemented a new process for
how the guideline is developed and
issued. The core concept and frame -
work uses an evidence-based meth -
od ology that includes:
• formulating key questions based

on experts’ opinions
• performing targeted systematic

reviews of the best current evi-
dence 

• using the Grading of Recommen-
dations Assessment, Development,
and Evaluation (GRADE) method.
(See Making the GRADE.) 

Recommendations
Recommendations in this new
guideline are categorized using a
system that reflects the level of sup-
porting evidence or regulation. (See
Categorization recommendation
scheme.) Following are selected rec-
ommendations from the 2017 guide-
line within both the core and pros-
thetic joint arthroplasty sections.

Parenteral antimicrobial
prophylaxis
The 1999 Category IA recommenda-
tion for parenteral antimicrobial pro-
phylaxis—Administer a prophylactic
antimicrobial agent only when in-
dicated, and select it based on its
efficacy against the most common
pathogens causing SSI for a specific
operation and published recommen-
dations—was changed to a Catego-
ry IB recommendation—Administer
preoperative antimicrobial agents
only when indicated based on pub-
lished clinical practice guidelines
and timed such that a bactericidal
concentration of the agent is estab-
lished in the serum and tissues when
the incision is made.

Another 1999 Category IA rec-
ommendation—For high-risk ce-
sarean section, administer the pro-
phylactic antimicrobial agent
immediately after the umbilical
cord is clamped—was changed to
a new Category IA recommenda-
tion—Administer the appropriate
parenteral prophylactic antimicro-

bial agents before skin incision in
all cesarean section procedures.

In addition, a new Category IA
recommendation was included—In
clean and clean-contaminated pro-
cedures, do not administer addi-
tional prophylactic antimicrobial
agent doses after the surgical inci-
sion is closed in the operating room,
even in the presence of a drain.

Nonparenteral antimicrobial
prophylaxis
In the 1999 guideline, no recom-
mendations existed for nonpar-
enteral antimicrobial prophylaxis.
The following recommendations
were added in 2017:
• No recommendations/unresolved

The Grading of Recommendations Assessment, Development, and Evaluation
(GRADE) method determines the strength of a recommendation using an assess-
ment of the rigor of individual studies. The largest weight is placed on high-quali-
ty randomized prospective studies; however, observational studies also can be 
included. In cases of meta-analyses, the component studies are analyzed individ-
ually. Following the GRADE process, a list of key questions was developed from a
review of the 1999 Centers for Disease Control and Prevention surgical site infec-
tion (SSI) guidelines. The key questions were reviewed by a panel of content ex-
perts and Healthcare Infection Control Practices Advisory Committee members.

Key questions were developed related to the core section covering parenteral
antimicrobial prophylaxis, nonparenteral antimicrobial prophylaxis, glycemic con-
trol, normothermia, oxygenation, and antiseptic prophylaxis. For the prosthetic
joint arthroplasty section, questions were developed about blood transfusion,
systemic immunosuppressive therapy, immunosuppressive therapy—intraarticu-
lar corticosteroid injections, anticoagulation, orthopedic surgical space suit, anti -
microbial prophylaxis duration with drain use, and biofilm. (Visit https://www
.americannursetoday.com/?p=31143 to see the questions.)

Literature review process
Targeted literature review searches were performed in MEDLINE, EMBASE,
CINAHL, and the Cochrane Library databases from 1998, when the previous
guideline searches ended, through June 2011 for the core section and December
2011 for the prosthetic joint arthroplasty section. Titles and abstracts were
screened, and initial searches were designed to identify systematic reviews (SRs)
and randomized controlled trials (RCTs).

SRs that included nonrandomized trials and observational studies were eligi-
ble for inclusion. Full-text articles were reviewed if they were relevant to one or
more of the key questions, clinical practice guidelines, systematic reviews, or pri-
mary study designs meeting the inclusion criteria. When the key questions
weren’t adequately addressed by the initial search, RCTs were included for the
core and prosthetic joint arthroplasty sections and observational studies for the
prosthetic joint arthroplasty section only.

After two independent reviewers screened the full-text articles and disagree-
ments were resolved by discussion, a draft bibliography was shared with a panel
of content experts and additional suggested references were reviewed using the
same process. 

Making the GRADE
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based structure of 

the guideline allows
timely, targeted
updates to be

implemented as new
knowledge is acquired
without rewriting the

entire guideline.

https://www .americannursetoday.com/?p=31143
https://www .americannursetoday.com/?p=31143


8     American Nurse Today       Volume 12, Number 8                                                                                                                               AmericanNurseToday.com

issue—intraoperative antimicro-
bial irrigation.

• No recommendations/unresolved
issue—soaking prosthetic devices
in antimicrobial solution before
implantation for the prevention
of SSI.

• Category IB—Do not apply an-
timicrobial agents (i.e., oint-
ments, solutions, or powders) to
the surgical incision for the pre-
vention of SSI.

• Category II—Application of au-
tologous platelet-rich plasma is
not necessary for the prevention
of SSI. 

• Category II—Consider the use of
triclosan-coated sutures for the
prevention of SSI. 

Glycemic controls
The 1999 Category IB recommenda-
tion for glycemic controls—Ade-
quately control serum glucose
levels—was changed to another Cat-
egory IB recommendation—Ade-
quately control serum blood glucose
levels in all diabetic patients and
particularly avoid hyperglycemia
perioperatively. Also, an updated
specific Category IA recommenda-
tion was added—Implement periop-
erative glycemic control and use
blood glucose targets less than 200
mg/dL in patients without diabetes. 

Normothermia
No normothermia recommendations
existed in the 1999 guideline. The
new guideline includes a Category
IA recommendation—Maintain pe-
rioperative normothermia.

Oxygenation
Oxygenation wasn’t covered in the
1999 guideline. The new guideline
includes this Category IA recommen-
dation—For patients with normal
pulmonary function undergoing
general anesthesia with endotra-
cheal intubation, administer in-
creased fraction of inspired oxygen
(FiO2) during surgery and after ex-
tubation in the immediate postopera-
tive period. 

Antiseptic prophylaxis
Two Category IB recommenda-
tions were updated for antiseptic
prophylaxis. Require patients to
shower or bathe with an antiseptic
agent on at least the night before
the operative day was updated to
a new Category IB recommenda-
tion—Advise patients to shower or
bathe (full body) with soap (an-
timicrobial or nonantimicrobial)
or an antiseptic agent on at least
the night before the operative day.
The 1999 recommendation—Use
an appropriate antiseptic agent for
skin preparation—was updated to
a Category IA recommendation—
Perform intraoperative skin prepa-
ration with an alcohol-based anti-
septic agent unless
contraindicated.

Two new Category II recommen-
dations were added:
• The use of plastic adhesive drapes

with or without antimicrobial
properties is not necessary for the
prevention of SSI.

• Consider intraoperative irriga-
tion of deep or subcutaneous tis-
sues with aqueous iodophor solu-
tion for the prevention of SSI.
Intraperitoneal lavage with aque-
ous iodophor solution in contam-
inated or dirty abdominal proce-
dures is not necessary.

Prosthetic joint arthroplasty 
The new prosthetic joint arthroplas-
ty section provides recommenda-
tions specific to primary and revi-
sion joint arthroplasty procedures,
total knee arthroplasty, total hip
arthroplasty, hip hemiarthroplasty,
and primary shoulder, elbow, and
ankle arthroplasty. The recommen-
dations are presented under the
following seven categories:
1. Blood transfusion

Recommendations for the new guideline are based on the level of supporting ev-
idence as outlined below. However, note that the 2017 guideline focuses on a few
select areas; not all of the 1999 recommendations were reviewed. Many of the
strong recommendations listed in the 1999 guideline are accepted practice for
preventing surgical site infections (SSIs) and facilities should continue to follow
them. Of the 30 recommendations in the core section of the 2017 guideline, six
are Category IA, three are Category IB, none are Category IC, five are Category II,
and 16 are classified as “no recommendations/unresolved issue.” 

Category IA
A strong recommendation supported by high- to moderate-quality evidence,
suggesting net clinical benefits or harms.

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

Category IC
A strong recommendation required by state or federal regulation.

Category II
A weak recommendation supported by any quality evidence suggesting a trade-
off between clinical benefits and harms.

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

Source: http://jamanetwork.com/journals/jamasurgery/fullarticle/2623725

Categorization recommendation scheme
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2. Systemic immunosuppressive
therapy

3. Intraarticular corticosteroid in-
jections

4. Anticoagulation
5. Orthopedic surgical space suit
6. Postoperative antimicrobial pro-

phylaxis duration with drain use
7. Biofilm

Eleven of the recommendations
in this section were designated as
“no recommendation/unresolved is-
sue” and are associated with blood
transfusion, systemic immunosup-
pressive therapy, intraarticular corti-
costeroid injections, anticoagulation,
orthopedic surgical space suit, and
biofilm.

A Category IA recommendation
was made for systemic immunosup-
pressive therapy—For prosthetic
joint arthroplasty patients receiving
systemic corticosteroid or other im-
munosuppressive therapy, in clean
and clean-contaminated proce-
dures, do not administer additional
antimicrobial prophylaxis doses af-
ter the surgical incision is closed in
the operating room, even in the
presence of a drain. Another Cate-
gory IA recommendation was made
for postoperative antimicrobial pro-
phylaxis duration with drain use—
In prosthetic joint arthroplasty in
clean and clean-contaminated pro-
cedures, do not administer addi-
tional antimicrobial prophylaxis
doses after the surgical incision is
closed in the operating room, even
in the presence of a drain.

A Category IB recommendation
was made for blood transfusion—
Do not withhold transfusion of nec-
essary blood products from surgical
patients as a means to prevent SSI. 

Opportunities
SSIs continue to be a major con-
cern in both inpatient and ASC set-
tings. Using the best available evi-
dence as the framework for the
new guideline is a step in the right
direction and a strength of this new
process for issuing recommenda-
tions from HICPAC. The ability to

quickly review and update the
guideline as new information be-
comes available, while leaving the
core intact, means new evidence
can be swiftly disseminated and
translated into practice. 

However, the new guideline
demonstrates several gaps in knowl-
edge as is indicated by the number
of “no recommendations/unresolved
issue” designations. This represents
an opportunity for nurses to develop
and participate in well-designed ran-
domized clinical trials to generate
this evidence.                             

George Allen is director of infection prevention at
NewYork-Presbyterian Brooklyn Methodist Hospital
in Brooklyn, New York.
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Parenteral antimicrobial prophylaxis (AMP)
• What are the most effective strategies for administering

parenteral AMP to reduce the risk of SSI?

Nonparenteral AMP
• What are the most effective strategies for administering

nonparenteral AMP at the surgical incision to reduce
SSI?

Glycemic control
• How do perioperative blood glucose and hemoglobin

A1C levels impact the risk of SSI, and what are the opti-
mal perioperative target levels in diabetic and nondia-
betic patients?

Normothermia
• How safe and effective is the maintenance of periopera-

tive normothermia in reducing the risk of SSI?
• What are the most effective strategies for achieving and

maintaining perioperative normothermia?

Oxygenation
• In patients with normal pulmonary function, how safe

and effective is the perioperative use of increased frac-
tion of inspired oxygen (FiO2) in reducing the risk of
SSI?

• What is the optimal target FiO2 to reduce the risk of SSI;
how and when should it be administered?

Antiseptic prophylaxis
• What are the most effective strategies for preparing the

patient’s skin prior to surgery to reduce the risk of SSI?
• How safe and effective is antiseptic irrigation prior to

closing the surgical incision?
• How safe and effective is repeat application of an anti-

septic skin preparation agent to the surgical site imme-
diately prior to closing the surgical incision?

Source: www.jamanetwork.com/journals/jamasurgery/fullarticle/2623725

Core section questions
Blood transfusion
How do perioperative blood transfusions impact the risk of
SSI in prosthetic joint arthroplasty patients?

Systemic immunosuppressive therapy
• How does systemic corticosteroid or other immunosup-

pressive therapy impact the risk of SSI in prosthetic
joint arthroplasty patients?

• What are the most effective perioperative strategies for
managing systemic corticosteroid or other immunosup-
pressive therapy to reduce the risk of SSI in prosthetic
joint arthroplasty patients?

• What is the optimal duration of postoperative antimicro-
bial prophylaxis (AMP) to reduce the risk of SSI in pros-
thetic joint arthroplasty patients who are on systemic
corticosteroid or other immunosuppressive therapy? 

Intraarticular corticosteroid injections
• How do preoperative intraarticular corticosteroid injec-

tions impact the risk of SSI in prosthetic joint arthroplas-
ty patients?

• What are the most effective strategies for managing the
preoperative use of intraarticular corticosteroid injec-
tions to reduce the risk of SSI in prosthetic joint arthro-
plasty patients?

Anticoagulation
• What are the most effective strategies for managing pe-

rioperative venous thromboembolism prophylaxis to re-
duce the risk of SSI?

Orthopedic surgical space suit
• How safe and effective are orthopedic surgical space

suits in reducing the risk of SSI in prosthetic joint
arthroplasty patients, and which healthcare personnel
should wear them?

Postoperative AMP duration with drain use
• What is the optimal duration of postoperative AMP to

reduce the risk of SSI in prosthetic joint arthroplasty in
the presence of a drain?

Biofilm
• What are the most effective strategies to reduce the risk

of biofilm formation and SSI in prosthetic joint arthro-
plasty patients? 

Source: www.jamanetwork.com/journals/jamasurgery/fullarticle/2623725

Prosthetic joint arthroplasty
section questions
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