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A systematic review of surgical hand
antisepsis using an alcohol preparation

compared to traditional products’

REVISAO SISTEMATICA SOBRE ANTISSEPSIA CIRURGICA DAS MAOS COM
PREPARAGCAO ALCOOLICA EM COMPARAGAO AOS PRODUTOS TRADICIONAIS

REVISION SISTEMATICA SOBRE ANTISEPSIA QUIRURGICA DE MANOS CON
PREPARACION ALCOHOLICA COMPARADA A PRODUCTOS TRADICIONALES

Karen de Jesus Gongalves', Kazuko Uchikawa Graziano?, Julia Yaeko Kawagoe®

ABSTRACT

Surgical hand antisepsis aims at preventing
surgical site infections, an important cause
of postoperative morbidity and mortality
and escalating hospital costs. The objec-
tives of this study were to compare the
efficacy of alcohol preparations with tradi-
tional surgical hand antisepsis products by
means of a systematic review of the litera-
ture. Primary and secondary studies were
included, considering the microbial count
or surgical site infection rates as outcomes.
The search was performed on the BVS Por-
tal, PubMed, Ask and MEDLINE. Twenty-
five studies were selected (two systematic
reviews, nineteen experimental and four
cohort studies). The alcohol preparations
promoted a microbial reduction equal to
and/or greater than traditional products
in 17 studies, and a lesser reduction in
four studies; similar surgical site infection
rates were identified. Therefore, there is
scientific evidence that support the safety
of alcohol preparations for surgical hand
antisepsis.

DESCRIPTORS
Antisepsis

General surgery
Handwashing

Infection control
Operating Room Nursing

RESUMO

A antissepsia cirurgica das mdos visa a
prevencdo de infec¢des do sitio cirurgico,
importante causa de morbimortalidade
pds-operatéria e aumento dos custos hos-
pitalares. Este estudo teve como objetivo
comparar a eficacia de preparagSes alcoo-
licas com os produtos tradicionais na antis-
sepsia cirurgica das maos por meio de uma
revisdo sistemdtica da literatura. Foram
considerados estudos primarios ou secun-
darios, tendo como desfecho a contagem
microbiana das maos ou taxas de infecgbes
do sitio cirurgico. A busca foi realizada no
Portal BVS, PubMed, Ask e MEDLINE. Fo-
ram selecionados 25 estudos (2 revisGes
sistematicas, 19 experimentais e 4 de cor-
te). As preparagdes alcodlicas tiveram uma
redugdo microbiana igual e/ou maior aos
produtos tradicionais em 17 estudos e in-
ferior em 4; as taxas de infec¢des do sitio
cirurgico foram similares. Portanto, exis-
tem evidéncias cientificas que suportam a
seguranga das preparagdes alcodlicas para
antissepsia cirdrgica das maos.

DESCRITORES

Antissepsia

Cirurgia geral

Lavagem de mdos

Controle de infecgoes
Enfermagem de Centro Cirlrgico

RESUMEN

La antisepsia quirurgica de manos apunta
a prevenir infecciones en el sitio quirudrgi-
co, causa importante de morbi-mortalidad
postoperatoria y aumento de costos hos-
pitalarios. El estudio objetivé comparar la
eficacia de preparaciones alcohélicas con
los productos tradicionales de la antisep-
sia quirdrgica de manos, mediante revision
sistematica de la literatura. Fueron consi-
derados estudios primarios o secundarios,
teniendo como objetivo el recuento micro-
biano en manos o tasas de infecciones del
sitio quirdrgico. La busqueda fue realizada
en las bases BVS, PubMed, Ask y MEDLINE.
Fueron seleccionados 25 estudios (2 revi-
siones sistematicas, 19 experimentales y 4
de cohorte). Las preparaciones alcohdlicas
consiguieron una reduccién microbiana
igual y/o mayor que los productos tradi-
cionales en 17 estudios, e inferior en 4;
las tasas de infeccion del sitio quirdrgico
fueron equivalentes. Por lo tanto, existen
evidencias cientificas que dan soporte a la
seguridad de las preparaciones alcohdlicas
para la antisepsia quirdrgica de las manos.

DESCRIPTORES
Antisepsia

Cirugia general

Lavado de manos
Control de infecciones
Enfermeria de quiréfano
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INTRODUCTION

Surgical site infections are the major cause of postop-
erative morbidity and mortality and represent large costs
to hospitals®. In spite of the multifactorial cause, molecu-
lar biology-based studies have correlated the surgical site
infections to the surgical team’s hand surgical antisepsis,
which may even include outbreaks®*,

The surgical attire is a well established measure to-
ward preventing surgical site infections and it compre-
hends the use of sterilized gowns and gloves, besides caps
and masks®. Despite the use of surgical gloves, the trans-
mission of microorganisms from the hands of the surgeon
to the patient may occur due to microperforations that
happen at an average of 18% (5-82%) at the end of the
surgery. In over 80% of cases, such perforations are not
perceived by surgeons'®, and microperforations can dou-
ble the risks of infection in the surgical site”, thus turning
the prior preparation of the hands into an crucial step.

The surgical hand antiseptic must be
able to completely eliminate transient and

significantly reduce resident hand flora in The turning point of the
alcohol in comparison
with other antiseptic
agents is its rapid
action speed, in
addition to its excellent
antimicrobial activity
against Gram-positive
and Gram-negative
bacteria, fungi,
mycobacteria
and viruses.

the onset of the procedure, and inhibit their
growth under gloved hands, up to the end of
the surgery®!3), The most currently used an-
tiseptics are the chlorhexidine (CHG) and the
povidone-iodine (PVPI). The agents are ap-
plied with a sponge and/or brush, although
the World Health Organization (WHO) does
not recommend the use of brushes to such
purpose due to its abrasive effect™,

The WHO" recommends alcohol prep-
arations (AP) between 60 and 80% con-
centrations and the American Centers for
Disease Control and Prevention (CDC)(13)
recommend 60 and 95% concentrations as a
choice for hand antisepsis and as an alternative for tradi-
tional products (TP) toward surgical hand antisepsis. Such
alternative is justified by the agent’s antimicrobial effica-
cy, easy application, lower skin damage and time saving
profile®¥, The turning point of the alcohol in compari-
son with other antiseptic agents is its rapid action speed,
in addition to its excellent antimicrobial activity against
Gram-positive and Gram-negative bacteria, fungi, myco-
bacteria and viruses®3),

Around thirty years ago, alcohol preparations were
used in Europe for surgical hand antisepsis®®. European
countries follow the EN 12791 of the Comité Européen de
Normalisation (CEN)“® in vivo antimicrobial efficacy test-
ing of surgical hand antisepsis in 20 healthy subjects by
adopting the 60% v/v n-propanol applied for 3 minutes as
a reference product. Microbial samples are collected after
the hand washing process with soap with no antimicro-
bial activity (baseline), immediately after the end of the
hand antisepsis (immediate effect) and after 3 hours of
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gloved hands (sustained effect). Samples are collected by
rubbing the fingertips for 1 minute on the base of a Petri
dish containing a culture medium and neutralizers, one
for each hand. Expressed in colony forming units (CFU)/
mL and transformed into decimal logarithms (log) values,
the results should not be significantly lower than those
obtained with the reference product. For products with a
claim of having a sustained effect, the mean log reduction
should be significantly larger than the reference product.
There are other norms in Europe aimed to determine the
antimicrobial spectrum of antiseptics in in-vitro tests, pre-
ceded by in-vivo tests.

In the United States (US), the standard test method re-
quired to evaluate the activity of surgical hand scrub for-
mulations is the American Society for Testing and Meth-
ods ASTM E1115%7, which counts on in-vitro tests aimed
at measuring the antimicrobial spectrum against a specific
amount of different microorganisms and in-vivo tests. In
in-vivo tests, products are used for 5 consecutive days,
being applied once a day on the Day 1 and 5, and three
times a day on Days 2, 3 and 4. A specific
equation should be used in order to define
the sample size. In summary, baselines sam-
ples are collected at the Day 1, prior to the
antisepsis. The measurement of immediate
effect is made immediately after a single
scrub. Sustained effect may be measured
by collecting samples after 3 and or 6 hours
of glove wear. The cumulative effect could
be measured with the continuous using of
the product on the five days of the study,
as cited previously. The glove juice method,
in which hands are randomly distributed in
1-minute, 3-hour and 6-hour times after the
antisepsis, is used to collect samples. The
samples are taken aseptically and cultured
quantitatively expressed in CFU/hand and
transformed into log10. The tested product must achieve
the following results: on the Day 1, bacterial reduction of
1-log after 1-minute product application; after 6 hours, it
should not exceed the baseline. At the end of the Day 2,
a reduction of 2-log after 1-minute application. At the end
of the Day 5, a reduction of 3-log after 1-minute applica-
tion.Despite these movements in Europe and in the US,
as well as the recommendations of the WHO and CDC,
the use of alcohol for surgical hand antisepsis in Brazil is
not a common practice. Many believe that the vigorous
scrubbing of hands and forearms is essential for surgical
hand preparation®®. Besides, such traditional method is
deemed to be a preparatory ritual to the surgery™® and a
moment the surgery team uses to be more concentrated.
The evidence-based practice may be a relevant step in or-
der to overcome such resistance against the use of alco-
hol, provided that the efficacy of these products is proved.

This present study is based on the following research
question: Is it safe to replace traditional surgical hand an-
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tisepsis for the use of alcohol preparations? The aim of
this study is to provide scientific evidence toward chang-
ing such practice in our country.

OBJECTIVE

To compare the antimicrobial efficacy of alcohol prep-
arations to the traditional products in surgical hand anti-
sepsis through a systematic review.

METHOD

According to Evidence Based Medicine Work Group
(Canada), the evidence-based practice is a process of
systematically discover, assessment and application of
research findings as a basis for clinical decision-making
processes®®. The systematic review, in which informa-
tion related to a given problem is collected, categorized,
assessed and synthesized®, is a relevant resource in the
practice.

This study was carried out from June to September
2010. We searched public domain databases: VHL Portal
(Latin American and Caribbean Center on Health Sciences
Information), also known by its original name Regional
Library of Medicine (RLM), which includes the LILACS
(Latin-American and Caribbean Health Science Litera-
ture Database), IBECS portal (indice Bibliografico Espafiol
en Ciencias de la Salud), MEDLINE (National Library of
Medicine/NLM), The Cochrane Library and SciELO (Scien-
tific Eletronic Library Online); PubMed (National Library
of Medicine/NLM); and AskMEDLINE. Cross-reference
searches were also carried out in publications referred to
in the databases, aiming to find other studies that could
not be located by the electronic search.

We searched health descriptors in both English and
Portuguese languages. In Portuguese the keywords, with
the Boolean connectors, were: antissepsia or lavagem de
maos and salas cirdrgicas or centros de cirurgia or cirurgia
and etanol or 1-propanol or 2-propanol or feniletil dlcool
and povidona-iodo or clorexidina. In English, the Medical
Subject Headings (MeSH) terms used were: surgical hand
disinfection OR surgical hand antisepsis OR surgical hand
rub OR surgical hand rubbing OR surgical hand scrub OR
surgical hand scrubbing AND alcohol hand rubs OR alco-
hol-based hand rub OR alcohol OR n-propanol OR 1-pro-
panol OR 2-propanol OR isopropanol OR ethanol AND
chlorhexidine OR povidone iodine. In the AskMEDLINE,
the following question was formulated: Could alcohol re-
place traditional surgical hand antisepsis?

The study’s inclusion criteria were: primary or sec-
ondary studies that addressed the efficacy of the surgical
hand antisepsis with alcohol preparations in comparison
to traditional products and techniques which used CHG
or PVPI; field or lab research; with volunteers or health
professionals; outcomes should present a reduction in the
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hand microbial count or the surgical site infection rates;
English, Portuguese or Spanish language studies; and re-
gardless the publication date.

The exclusion criteria were: reflexive articles; narra-
tive literature reviews; hygienic hand antisepsis — hand
washing or hand rub with alcohol aiming to transient flora
reduction; articles that did not compare the efficacy of
alcohol preparations to traditional products; articles that
used traditional products prior to the application of alco-
hol preparation; and articles in which alcohol was not the
major active element on the formulation.

The studies were analyzed by three researchers. Two
of them were specialists in this field and in the research
methods. The analysis and selection of studies were car-
ried out in three phases. On the first phase, carried out
by a single researcher, studies were analyzed and pre-
selected according to inclusion and exclusion criteria pin-
pointed in the abstracts; whenever the abstracts were
not available, the article was fully read. Following the
pre-selection process, the studies were analyzed by a data
collection instrument based on the Mendonga model?Y,
including: type of research, objectives, sample, method,
outcomes, results and conclusion. On the third phase,
the studies were independently assessed by all three re-
searchers, counting on the expansion of the data collec-
tion, which broadened the specification of the objectives
of the systematic review, thus coming across the selected
studies for the research. Some meetings were held aiming
to discuss and to achieve mutual consensus among the
researchers concerning the studies, as well as to define
inclusions or exclusions.

Then, the studies were classified according to their
internal validity and evidence level, in compliance with
the model proposed by the U.S. Preventive Services Task
Force (USPSTF/Task Force)®??, in five levels of evidence: | —
at least one properly randomized controlled clinical study;
II-1 — well-designed controlled trials without randomiza-
tion; 1I-2 — well-designed cohort or case-control analytic
studies; 1I-3 — multiple time series, with or without in-
tervention; and Il — opinions of respected authorities,
based on clinical experience, descriptive studies and case
reports, or reports of expert committees. Each level was
subdivided into three categories — good, fair and poor —
according to internal validity criteria defined for each type
of study, including the systematic reviews.

RESULTS AND DISCUSSION

Initial electronic database search provided 132 articles
and a further 25 from the analyses of the search referenc-
es of these, thus totaling 157 articles. From this amount,
26 studies were excluded due to repetition and 79 for not
meeting the research inclusion criteria. Hence, 52 articles
were pre-selected. Seventeen articles were also excluded
as their full texts were not successfully found. Following
the full text analysis and the consensus meetings, 10 ar-
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ticles were excluded for not meeting the inclusion criteria
or due the exclusion criteria. Thus, 25 studies were finally
selected, chronologically identified from S1 through S23,
R1 and R2, these last ones refer to two systematic reviews.
Chart 1 presents the selected studies and their respective
authors, country of origin, year of publication, title and
source of publication. Chart 2 shows a brief summary of
the articles concerning the type of research, level of evi-
dence, method, applied technique toward obtaining the
microbial sample, time to obtain the sample, alcohol prep-
arations and traditional products used, and major results.

So far, there is no published study on this issue found
in data sources in Brazil. The hygienic hand rub with alco-
hol, quite a widely known effectiveness measure to pre-
vent microorganism transmission, has been highly resist-
ed by some healthcare professional in the country.

Official methodologies, published by recognized or-
ganizations, concerning the assessment of the efficacy
of the antiseptics in surgical hand preparation processes
were fundamental for this present systematic review.
The use of standardized and official tests provided reli-
able result comparisons. From the 25 analyzed studies,
six (24.0%) applied official methodologies: four belong-
ing to the ASTM (S6, S8, S11, S18) and two belonging to
the prEN 12791 or EN 12791 (513 and S15, respectively).

Although both systematic review studies (8.0% - R1
and R2) were not exclusively related to surgical hand an-
tisepsis with alcohol preparations in comparison to tra-
ditional products, they assessed controlled randomized
field studies and had the same objectives of this present
research.

The microbial count, or its reduction, represented the
outcomes analyzed by the majority of selected studies
(78.3%). Twelve studies (60.0%) analyzed the immediate
and sustained effects of products (S3B, S4, S5, S6, S7, S8,
$10, S11, S13, S18, S19, S22); five (25.0%) studies ana-
lyzed the immediate effect (S2, S3A, S9, S15, S20); three
(15.0%) studies analyzed only the sustained effect (S1,
S3C, S16); eight (40.0%) studies analyzed the cumulative
effect (S3A, S4, S5, S6, S8, S9, S11, S18); and four (20.0%)
studies did not collect any sample prior to the antisepsis
for comparison purposes (S1, S3C, S16, S20). Five studies
(21.7% - S12, S14, S17, S21, S23) used the surgical site in-
fection rates as a final outcome.

Methods of microbial samples to evaluate antimicrobial
efficacy of formulations for surgical hand preparation pre-
sented variations, being the glove juice and the rubbing/
contact of fingertips with the culture medium the major
variations. Former studies used hand washing with the
Ringer solution and the aliquot culture of that solution.

Fourteen studies reported hand preparation prior to
the application of the product (60.9%). In eight of these
studies (34.8% - S5, S6, S8, 510, S11, S14, S18, S19) subun-
gual spaces were cleaned using a brush or nail stick prior
to the surgical antisepsis procedure. There is no current
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consensus about the use of a brush or nail stick to clean
the subungual space prior to the application of the alcohol
preparations due to their skin-abrasive characteristic, ac-
cording to the authors. The impact of such procedure on
the reduction of skin flora following chemical antisepsis is
not yet clear in the selected studies. This region is known
to accumulate dirt and consequently microorganisms®*3);
however, a study that used the modified official European
methodology (EN 1500) showed that alcohol preparations,
either gel or liquid, have antimicrobial activity even in
the presence of organic matter, simulated by using sheep
blood and artificial contamination of the hands with S.
macescens ATCC 1475612, The WHO recommends the use
of the nail stick, but does not recommend hand scrub with
a brush, due to its abrasive characteristic.

The application/contact time of traditional products
was 2-10 minutes. On their turn, the contact time of
alcohol preparations varied from 1.5 to 5 minutes. It is
worth highlighting that in the description of the product
application process, many emphasized the application/
contact time over the quantity, which may vary with the
size of the surface that receives the application. Only one
study (S2) showed tests with lower times, for instance,
30 seconds.

Alcohol preparations present lower application/con-
tact time compared to traditional products due to its
rapid antimicrobial effect, which optimizes both health-
care professionals time and hospital resources (51)*%, an
aspect that may become quite useful in minor surgeries
(ophthalmologic, for instance), which are subsequently
carried out by the surgical team. In some countries where
the practice of using the alcohol preparation in surgical
hand antisepsis is already accepted, specific studies aim
at assessing the reduction of the contact time with these
products; however, these studies were not included here
for not meeting this research’s inclusion criteria.

Although Europe accepts the alcohol preparations in
surgical hand antisepsis, a research carried out in the Unit-
ed Kingdom (2007) showed that the traditional method is
still the most used one (representing 90% of the day’s first
antisepsis); moreover, the alcohol preparation is repeat-
edly used in only 20% of cases®?*.

Alcohol preparation has the advantage of saving wa-
ter and reducing costs. It simplifies application method
(rubbing hands and forearms, with no need of rinsing,
it avoids rigorous water quality controls, such as the
use of filters, and does not require the use of sterilized
towels/pads). The study S9 showed that alcohol prepara-
tions resulted in up to 67% cost reduction per procedure
comparing to traditional products®®®. From the ecological
standpoint, there is considerable water saving. Further-
more, this method could avoid the use of surgical wash-
basin structure in the surgical theatre. A study carried
out in the United Kingdom reported the amounts of wa-
ter used for surgical hand antisepsis with CHG or PVPI:
18.5 L per procedure and 931.938 L yearly?®,
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Chart 1 — Selected studies on surgical hand antisepsis by alcohol-based antiseptic in replacement for traditional products.

Study Author(s) Country Year Title Publication Source
S1 Lowbury EJ, Lilly HA. UK 1960 | Disinfection of the hands of surgeons and nurses Br Med J
S2 Lowbury EJ, Lilly HA, Bull JP. UK 1964 | Methods for disinfection of hands and operation sites Br Med J
Lowburry EJL, Lilly HA, Ayliffe Preoperative disinfection of surgeons’ hands: use of
83 GAJ. UK 1974 alcoholic solutions and effects of gloves on skin flora BrMed J
S4 ﬁr&;i‘]]z;n?}gne CD, Enwright UK 1979 | Handwashing and antiseptic-containing soaps in hospital J Clin Pathol
Larson EL, Butz AM, Gullette ) , Infect Control Hos
S5 DL, Laughon BA. us 1990 | Alcohol for surgical scrubbing? Epidemiol P
Development and evaluation of new alcohol-based
S6 Hobson DW, Woller W, Us 1998 | surgical and scrub formulation with persistent Am J Infect Control
Anderson L, Guthery E. > . o L
antimicrobial characteristics and brushless application
S7 Pictsch H. Germany 2001 Hand antisepti_cs: rubs versus scrubs, alcoholic solutions J Hosp Infect
versus alcoholic gels
Evaluation of a waterless, scrubless chlorexidine
S8 Mu}ben’y G, Snyder AT, usS 2001 | gluconate/ethanol surgical scrub for antimicrobial Am J Infect Control
Heilman J, Pyrek J, Stahl J. '
efficacy
S9 Larson,‘Aiello, Heilman, Lyle, Us 2001 Compari;on of different regimens for surgical hand AORN
Cronquist, Stahl, Della-Latta. preparation
S10 Bryce EA, Spence D, Roberts Canada 2001 An in-u.w. evaluation of an alcohol-based pre-surgical Infect Cpntrql Hosp
FJ. hand disinfectant Epidemiol
. Comparison of a waterless, scrubless CHG/ethanol
S11 IS,I%LT }\A’ Bastyr J, Stahl J, us 2001 | surgical scrub to traditional CHG and povidone-iodine 3M Health Care.
Y . surgical scrubs
E%‘T?Egi;@lsgg E;hg)iiﬁfi Hand-rubbing with an aqueous alcoholic solution vs
S12 N . R France 2002 | traditional surgical hand-scrubbing and 30-day surgical JAMA
P; Bensadoun H; Bouvet A; U ; domized val !
Lemarchand F: Le Coutour X. site infections rates — a randomized equivalence study
. . Evaluation of the bactericidal effect of five products for
S13 Marchetti MG.’ Kampf G, Finzi Italy, Germany 2003 | surgical hand disinfection according to prEN 12054 and J Hosp Infect
G, Salvatorelli G.
prEN 12791
S14 | Berman M. usS 2004 | One hospital’s clinical evaluation of brushless scrubbing. AORNJ
Rotter M, Kundi M, Suchomel - ..
M. Harke H-P, Kramer A, ) Reproducibility and workalletty of the E_uropean Test ) Infect Control Hosp
S15 Germany, Austria 2006 | Standard EN 12791 regarding the effectiveness of surgical . .
Ostermeyer C, Rudolph P, T . ; | Epidemiol
S hand antiseptics: a randomized, multicenter trial
onntag H-G, Werner H-P.
Hajipour L, Longstaff L, Cleeve . . . o Ann R Coll Surg
S16 V. Brewster N, Bint D, Henman P. UK 2006 | Hand washing rituals in trauma theatre: clean or dirty: Engl
S17 | Palmer JS. usS 2006 | Use of Avagard in pediatric urologic procedures Urology
. . el Comparison of two alcohol-based surgical scrub solutions
S18 GuPta C Czubaty] AM; Briski us 2007 | with an iodine-based scrub brush for presurgical antiseptic J Hosp Infect
LE; Malani AK. . X ! A
effectiveness in a community hospital
gar];gdcrikci:;nlll kir; Izu"ll";a](g)re An in-use microbiological comparison of two surgical
S19 i » -8 > France 2007 | hand disinfection techniques in cardiothoracic surgery: J Hosp Infect
Azarnoush K, Dualé C, De . .
: hand rubbing versus hand scrubbing
Riberolles C.
$20 | Wongworawat MD, Jones SG. us 2007 Irgﬂuence of rings on the Q:ﬁcqcy of hand sanitization and | Infect Cpntrql Hosp
residual bacterial contamination Epidemiol
Marchand R, Theoret S, Dion D, Clinical implementation of a scrubless chlorhexidine/ Can Oper Room
S21 . Canada 2008 N .
Pellerin M. ethanol pre-operative surgical hand rub Nurs J
Kac G, Masmejean E, Gueneret M, Bactericidal efficacy of a 1.5 min surgical hand-rubbing
22 Rodi A, Peyrard S, Podglajen 1. France 2009 protocol under in-use conditions J Hosp Infect
$23 | Weight CJ; Lee MC; Palmer JS. us 2010 Avagard hand arftisepsis vs. Traditional scrub in 3600 Urology
pediatric urologic procedures.
R1 Hsich HF, Chiu HH, Lee FP. Taiwan 2006 Surgical .har.ld scrubs in {‘elation to microbial counts: J Adv Nurs
systematic literature review.
R2 Tanner J, Swarbrook S, Stuart J. UK 2008 | Surgical hand antisepsis to reduce surgical site infection. COChrSE;nS? ]lgg‘t/abase
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The main disadvantage of alcohol is its drying effect on
the skin, which can be solved by the addition of emollients,
humectants or other related products®*®, Studies that as-
sessed the effects of alcohol preparations compared to
traditional products on the skin showed that alcohol with
emollients — or even those that did not count on such
products (S8) — generally presented a similar or enhanced
effect on the skin in comparison to traditional products
(S7, S8, S9, S10, S12, S18, S19). For this reason, and due
to the application method, professionals accepted the al-
cohol-based method in a better way (S9, S12, S18, S19).
Some negative characteristics related to alcohol reported
were: its odor and its burning/abrasive sensation on the
hands (518), which may occur if the product is applied in
skin presenting integrity break®. In most cases, traditional
products, on their turn, worsened the skin aspects and in
some cases provoked adverse effects (S7, S8, S9, 512, S18,
$19). Other disadvantages of alcohol preparations are: its
volatile nature, which demands special attention to the
product’s container and storage site; need to dry com-
pletely following the application; and the absence of a sur-
factant action, demanding hands to be washed with water
and soap whenever they are visibly dirty (S18).

Finally, concerning the antimicrobial efficacy, 90.5% of
the studies reported that the alcohol preparations generat-
ed higher (17 studies - S1, S2A, S3A, S3B, S3C, S4, S5, S6, S7,
S8, S9, S10 for surgeries > 3 hours, S11, S13, S15, S18, S22)
or equal (six studies — S2B, S3A, S10 for surgeries < 2 hours,
$13, S19, S20) microbial reductions compared to tradition-
al products. Four of these studies showed variable higher
than/equal to results, depending on the type of the tradi-
tional product used and/or the type of alcohol preparation
(S2A, S2B, S3A, S13). Four studies (19.0% - S1, S3B, S8, S16)
showed the inefficacy of the alcohol compared to the tra-
ditional product; however, in S1, the traditional product is
the hexachlorophene, currently prohibited in Brazil due to
its toxic effects. The S3B did not present a statistical analysis
(only absolute scores); in S8, the results of the 61% ethyl
alcohol used as the single active principle showed lower
results than the 4% CHG, the 61% ethyl alcohol combined
with the 1% CHG presented higher results; on its turn. The
S16 did not employ a neutralizer in the culture medium,
thus characterizing a relevant bias in the study.

Taken in isolation, the alcohol does not present any
sustained effect; in spite of that, the recovery of the skin flora
occurs very slowly by the continuous death of microorganisms
and probably due to the sub-lethal effect of some skin bac-
teria®#%%, However, the addition of small concentrations of
other antiseptics to alcohol preparations gives alcohol a sus-
tained effect, thus creating a synergetic action — such as qua-
ternary ammonium compounds, hexachlorophene or chlor-
hexidine — that is employed in most of the analyzed studies.

All studies that showed surgical site infection rates as a
final outcome measure (512, S14, S17, S21, S23) present-
ed results that provide evidence of the lack of statistically
significant differences between the alcohol preparations
and traditional products.

A systematic review of surgical hand antisepsis utilizing an
alcohol preparation compared to traditional products
Gongalves KJ, Graziano KU, Kawagoe JY

POnLide

The antimicrobial efficacy of alcohol preparations in
the surgical hand antisepsis depends on the type of alco-
hol used, its concentration and contact time. In this sense,
in order to be employed nationwide, it is important to
elaborate norms and validation tests for the antimicrobial
efficacy of these products, and also to register them under
National Sanitary Surveillance Agency (ANVISA), as there
is no current national regulation that addresses the alco-
hol preparations toward such objective. Current discus-
sions on the alcohol products for hand hygiene processes
(such as the compulsoriness of the alcohol preparation for
hand antiseptic processes in Brazilian Health services?”)
must be expanded to the field of surgical hand antisepsis.

Some studies (S6, S11, S18) that adopted the ASTM
methodology showed that the traditional products did
not meet all the criteria (microbial reduction levels) de-
manded by the method, which generates enquiries on
the efficacy of these broadly used and accepted products,
or on the microbial reduction standards demanded by
such methodology.

As for the quality of the studies, between systematic re-
views (6.9%), the R1 was classified as fair due to the small
amount of studies and for not presenting the alcohol-based
formulations used in the studies; and the R2 presented a
good classification. Twelve studies were classified in Level |
(41.4%), several internal validity variations were presented
and one study (S12) was classified in the good category; ten
studies (S2A, S5, S7, S8, S9, S11, S13, S15, S18, S20) were
classified in the fair category; and one study (S16) was clas-
sified in the poor category because it did not use a neutral-
izer in the culture medium. Eleven studies were classified in
Level II-1 (37.9%), being six in the fair category (S1A, S3A,
S6, S10, S19, S22) and five in the poor category (S1B, S2B,
S3B, S3C, S4) for not presenting a statistical analysis.

In this type of experiment, which tests products with
different application characteristics (only friction for the
alcohol or the traditional technique for traditional prod-
ucts containing detergent), it is very difficult to carry out
double-blinded research, a reason that justifies the small
amount of studies in good category on Levels | and II-1.
Moreover, only one study (S12) carried out an intent-to-
treat analysis. All other studies (four - 13.8%) were clas-
sified as Level 1I-2, being one fair (S21) and three on the
poor category (S14, S17, S23), as they did not take surgical
site infections variables into account.

CONCLUSION

This systematic review showed that there are plenty
of scientific evidences related to the safety use of alco-
hol preparations for surgical hand antisepsis; therefore,
it can replace the traditional technique that uses deter-
gent-based CHG or PVPI. It is worth highlighting that the
efficacy of alcohol depends on its type, concentration and
contact time. These results reinforce the current recom-
mendations of the WHO and CDC and endorse the results
of other studies, such as the two systematic reviews in-
cluded in this research.
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In order to foster a practical change, scientific evi-

dence-based information on the benefits must be dis-
closed by new researches. Surgical hand antisepsis using
alcohol preparations, besides encompassing the effective-
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