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Surgical site infections (SSI) are an important source of morbidity and mortality. Chlorhexidine
in isopropyl alcohol is effective in preventing central venous-catheter associated infections, butits
effectiveness in reducing SSI in clean-contaminated procedures is uncertain. Surgical studies to
date have had contradictory results. We aimed to further evaluate the relationship of commonly
used antiseptic agents and SSI, and to determine if isopropyl alcohol has a unique effect.

We performed a prospective cohort analysis to evaluate the relationship of commonly used skin anti-
septic agents and SSI for patients undergoing mostly clean-contaminated surgery from January
2011 through June 2012. Multivariate regression modeling predicted expected rates of SSI. Risk
adjusted event rates (RAERs) of SSI were compared across groups using proportionality testing.
Among 7,669 patients, the rate of SSI was 4.6%. The RAERs were 0.85 (p = 0.28) for chlorhex-
idine (CHG), 1.10 (p = 0.06) for chlorhexidine in isopropyl alcohol (CHG+IPA), 0.98 (p = 0.96)
for povidone-iodine (PVI), and 0.93 (p = 0.51) for iodine-povacrylex in isopropyl alcohol
(IPC+IPA). The RAERs were 0.91 (p = 0.39) for the non-IPA group and 1.10 (p = 0.07) for the
IPA group. Among elective colorectal patients, the RAERs were 0.90 (p = 0.48) for CHG, 1.04
(p = 0.67) for CHGHIPA, 1.04 (p = 0.85) for PVI, and 1.00 (p = 0.99) for IPC+IPA.

For clean-contaminated surgical cases, this large-scale state cohort study did not demonstrate
superiority of any commonly used skin antiseptic agent in reducing the risk of SSI, nor did it find any
unique effect of isopropyl alcohol. These results do not support the use of more expensive skin
preparation agents. (J Am Coll Surg2014;218:336—344. © 2014 by the American College of Surgeons)
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Surgical site infections (SSIs) are an important source of
morbidity and mortality, occurring in approximately
500,000 patients in the United States each year.' They in-
crease mortality, hospital length of stay (LOS), and costs
of care.” Several methods attempt to reduce the incidence
and deleterious effects of SSIs. Chlorhexidine in 70% iso-
propyl alcohol skin antisepsis has been shown to be effec-
tive in preventing central venous catheter-associated
infections and is currently recommended by the Centers
for Disease Control (CDC) as the agent of choice for
this indication.” No such recommendation exists for sur-
gical procedures overall. Preoperative skin antisepsis
varies among and within hospitals.

There are 2 major classes of skin antiseptic agents
commonly used in the United States: chlorhexidine-based
agents and iodophor-based agents. These 2 classes are further
divided into agents that include an alcohol agent—typically
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Abbreviations and Acronyms

CERTAIN = Comparative Effectiveness Translational
Network

CHG = chlorhexidine

IPA = isopropyl alcohol

LOS = length of stay

PVI = povidone-iodine

RAERs = risk-adjusted event rates

RCT = randomized controlled trial

SCOAP = Surgical Care and Outcomes Assessment
Program

SSI = surgical site infection

isopropyl alcohol (IPA)—and those that do not. The rela-
tively small body of literature examining the impact of pre-
operative antiseptic agents on risk of SST has produced mixed
results. A systematic review of chlorhexidine-based antisepsis
vs iodophor-based antisepsis found chlorhexidine (CHG) to
be the superior agent.” Maiwald and Chan’ also found evi-
dence to support the use of chlorhexidine in isopropyl
alcohol over aqueous iodophor preparations, but noted
that the effect was incorrectly attributed to chlorhexidine
exclusively, rather than to the combination of chlorhexidine
and alcohol in the majority of papers. Darouiche and
colleagues® found 2% chlorhexidine-gluconate in 70%
IPA (CHGHIPA) reduced the risk of SSI by 41% compared
with povidone-iodine (PVI). However, Swenson and
colleagues’ reported no significant difference between
iodophor-based antisepsis in combination with alcohol
(PVIHIPA or iodine povacrylex in 74% IPA [IPCHIPA])
compared with CHG+IPA.

Despite this inconsistency in the literature, proper an-
tisepsis plays a pivotal role in reducing SSI, and further
clarifying the optimal strategy has the potential to affect
the incidence of SSIs. There is also a significant cost dif-
ferential between antiseptic agents, and costs should be
considered alongside benefits. The aims of this study
were to further evaluate the comparative effectiveness of
4 commonly used surgical skin antiseptic agents in a
general surgery population and to determine if IPA has
any unique effect on the risk of SSI.

METHODS

Study design

The Comparative Effectiveness Translational Network
(CERTAIN) is an Agency for Healthcare Research and
Quality-funded research platform directed from the
University of Washington’s Surgical Outcomes Research
Center. The CERTAIN applies skills in comparative eval-
uation to prospective data collection activities across

Washington State. For this research question, CERTAIN
assembled a prospective cohort of patients who under-
went surgery from January 2011 to June 2012 in Wash-
ington State, whose care was monitored through the
Surgical Care and Outcomes Assessment Program
(SCOAP). We included patients for whom preoperative
antiseptic agent data were available. Patients who received
more than 1 class of andseptic agent were excluded. Pa-
tients undergoing appendectomies were excluded because
the SCOAP data collection is abbreviated for these pa-
tients and the typical LOS is less than 24 hours, limiting
assessment for SSI. This prospectively gathered clinical
registry includes more than 50 Washington State hospi-
tals. For this study, data from 47 SCOAP hospitals
were available during the evaluation period. Records
from SCOAP were used to obtain demographic, labora-
tory, anthropometric, procedure, and clinical characteris-
tics, as well as laboratory values, operation type, level or
urgency, and perioperative information deemed to be
relevant to the risk of SSI.

Data source

The SCOAP is a physician-led surveillance and response
system for surgical quality. Its mission is to improve the
quality of surgical care by reducing variations in outcomes
and processes of care using benchmarking initiatives and
data sharing between participants. The SCOAP system
monitors the incidence of SSI in participating hospitals
by collecting data on factors relevant to SSI. Examples
include perioperative patient temperature, appropriate
antibiotic prophylaxis, perioperative glucose levels,
comorbidities, and type of preoperative antisepsis used.
It also includes information on the diagnosis of SSI before
discharge. Data are captured for specific procedures per-
formed at participating hospitals. These include bariatric
procedures, colectomy, appendectomy, hysterectomy, and
for a subset of hospitals, oncologic surgical procedures
related to the breast (mastectomy only), lung, esophagus,
liver, pancreas, kidney, and prostate. This research project
was reviewed and approved by the University of Wash-
ington Human Subject Division Institutional Review
Board.

Definitions

Data definitions for SCOAP variables are publically avail-
able (htep://www.scoap.org). Beginning in 2011, SCOAP
added an SSI data metric, and abstracters were trained to
review the medical record for diagnosed SSIs, as well as
information about reintervention including reopening
of wound edges, antibiotics for treatment of infection,
abscess drainage, drain placement, or reoperation. For the
purposes of this study, a patient was considered to have
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