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Purpose

The purpose of this review is to determine if data submitted by the Cosmetic, Toiletry, and Fragrance
Association (CTFA) in a citizen petition and comment to the healthcare antiseptic rulemaking support
their request to revise the proposed effectiveness criteria in the Health-Care Antiseptic Drug Products
Monograph. CTFA requested that the log reduction criteria in the 1994 tentative final monograph be
lessened for ingredients marketed as healthcare antiseptics. They submitted numerous articles from the
medical literature to support their recommendations. This review focuses on healthcare personnel
handwashes and patient pre-operative preparations. As noted in the table of contents, the review first
provides a brief synopsis of each literature report (page 6 —27). Tabular summaries of the same studies
are provided as attachments.
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Background

The Food and Drug Administration (FDA) published a Tentative Final Monograph (TFM) on Health-Care
Antiseptic Drug Products on June 17, 1994. In the TFM, topical antimicrobial products were organized
into seven categories based on their use situation. In general two broad use situations were found.:

1. in the hospital/healthcare setting
2. in the home

FDA also published guidelines for establishing performance and effectiveness criteria for healthcare
antiseptic products. FDA outlined and defined three categories of drug products:

1. Patient preoperative skin preparation. A fast-acting, broad spectrum, and
persistent antiseptic-containing preparation that substantially reduces the
number of microorganisms on intact skin.

2. Antiseptic handwash or Healthcare Personnel Handwash. An antiseptic-containing
preparation designed for frequent use; it reduces the number of microorganisms on intact
skin to an initial baseline level after adequate washing, rinsing, and drying; it is broad-
spectrum, fast-acting, and if possible, persistent.

3. Surgical hand scrub. An antiseptic-containing preparation that substantially reduces
the number of microorganisms on intact skin it is broad-spectrum, fast-acting, and

persistent.

In the TFM, FDA classified antiseptics into category I, category II, or category III.
The following list denotes the category definitions and proposed classification of antiseptics:

1. Category I: generally accepted as safe and effective and not misbranded
2. Category II: not generally accepted as safe and effective or misbranded

3. Category III: available data are insufficient to classify as safe and effective, and further testing is
required

Table I below illustrates the proposed classifications of the ingredients. Note that a product can have
different categorizations depending upon the indication as a skin preparation, handwash, or surgical scrub.
Also, safety (S) and effectiveness (E) can differ for a product depending upon the indication.



Table 1. Topical Antimicrobial Ingredients: Summary of Health-Care Antiseptic Active Ingredients

Active Ingredient Patient preoperative skin | Antiseptic handwash or | Surgical hand scrub

preparation health-care personnel

handwash

PCMX (chloroxylenol) | IS, IIIE ITIISE IIISE
Hexachlorophene 11 1I 11
Chlorhexidine gluconate | Requires NDA Requires NDA Requires NDA
Povidone-iodine 5 to I I I
10%
Benzalkonium chloride | IIIE IIISE IIISE
Benzethonium chloride | ITIE IIISE IIISE
Triclosan IIIE IIISE ITISE
Alcohol 60-95 percent 1 I I
(ethanol):
Isopropyl alcohol (IPA) | I IIE [IIE
70-91.3 percent
Triclocarban: IIIE IIIE IIIE

Other products and combinations are listed in the TFM but have much lower use in the marketplace and
are not targeted by the CTFA data considered in this review.

This classification of products in the TFM affects the potential status of antiseptics already marketed. In
particular, the category II and category III products containing PCMX, triclosan, benzalkonium chloride,
benzethonium chloride, methylbenzethonium chloride, isopropyl alcohol 70-91.3 percent, triclocarban,
and hexachlorophene could face restricted use or removal from the market'. If that were to occur, the
products involved could be resubmitted as new drug applications with all the required elements of that

process.

The CTFA responded to the TFM with a Citizen’s Petition (CP7) on August 6, 2001, and again on August
23, 2003 with a Comment to the Docket (C80). The CTFA proposes that the criteria for proving benefit
from a healthcare antiseptic product be relaxed by lowering the standard for reduction in bacterial counts.
This review addresses CP7 and C80 particularly with regard to patient preoperative skin preparations and
health-care personnel handwashes (or antiseptic handwash). Surgical hand scrubs are covered in a
separate review. Definitions for abbreviations can be found in the Legend on page 32.

REVIEW

In CP7 and C80 the CTFA outlined their argument regarding the safety, effectiveness, and clinical benefit
of currently marketed healthcare antiseptics. The CTFA proposed classifying the benefits of topical
antimicrobial products in two categories involving either /nvasive Procedures or Non-Invasive
Procedures. This review follows the CTFA format in order to facilitate correlation with the arguments of
CP7 and the C80. Following the review, a summary of clinical benefit will be presented that follows the

' If additional data does not support a change in the classification of the ingredient to category I prior to finalizing the
monograph, the ingredients will be designated nonmonograph (category II).




TFM categories of patient preoperative skin preparation and antiseptic handwash or healthcare personnel
handwash.

The CTFA described Invasive Procedures as those when infection might occur due to the transfer of
resident bacteria into wounds, incisions, injection sites, or damaged skin. They described Non-Invasive
Procedures as those when infection might occur due to the acquisition of transient bacteria and their
transfer to a point of entry into the host, and to oneself due to skin infections from one’s own resident skin
flora.

The CTFA asserted that the use of topical antimicrobial products provides benefit in the two broad
clinical settings of invasive situations and non-invasive situations. The CTFA states that:

1. In invasive situations topical antimicrobial products interrupt or minimize the risk of infection due to
the transfer of resident bacteria into wounds, incisions, and injection sites or damaged skin.

In CP7, CTFA stated that the aim of skin disinfection in invasive procedures is the quick removal and
killing of as many of the skin flora as possible at the site of a planned invasive procedure in order to
prevent their translocation into the underlying tissues by a knife blade or a needle. The petitioner states
that the organisms that are primarily associated with these types of infections are Gram positive bacteria
derived from the patient or from the caregiver. In CP7, invasive procedures are divided into seven
Clinical Settings Categories:

Seven Clinical Settings (Invasive Procedures):

1. Surgery

2. Catheters, ventilators, and intravenous lines
3. Ophthalmic surgery

4. Skin graft preparation

5. Blood cultures

6. Surgical glove failure

7. Preoperative or post-operative body wash

2. In non-invasive situations topical antimicrobial products interrupt or minimize disease transmission to
others and oneself due to the acquisition of transient bacteria and their transfer to a point of entry into
the host, and to oneself due to skin infections from one’s own resident skin flora.

In CP7, the CTFA stated that the aim of skin disinfection in non-invasive procedures is the killing or
inhibition of the skin flora to: a) prevent the conveyance of transient bacteria from one person directly or
via a fomite to oneself or another person, or b) reduce the resident bacteria and thereby control the risk of
pyogenic infection, or c) decrease the numbers of resident bacteria associated with diseases such as atopic
dermatitis. The petitioner states that the organisms that are associated with these types of infections
include Gram positive and Gram negative bacteria. In CP7, Non-Invasive Procedures are divided into
six Clinical Setting Categories, six Institutional Setting Categories, and seven Home Setting Categories.

Six Clinical Settings (Non-Invasive Procedures):



1. Reduced nosocomial infection rates

2. Control of methicillin-resistant Staphylococcus aureus

3. Reduction in transfer of bacteria from patient’s to caregiver’s hands

4. Significant reduction in total bacterial load on caregiver’s hands

5. Significant reduction in Staphylococci and other gram positive organisms
6. Significant reduction in gram negative organisms

Six Institutional Settings (Non-Invasive Procedures):

1. School absenteeism reduced

2. Reduction in respiratory infection rate in adult day care centers
3. Reduced symptoms of enteric disease

4. Reduced eye and skin/wound infection rates

5. Healing of scrapes and scratches

6. MRSA eradicated in day care setting

Seven Home Settings (Non-Invasive Procedures):

1 Atopic skin

2 Skin infection risk

3 Adjunct to acne treatment

4. Reduced respiratory illness in mothers

5. Reduced puerperal mastitis rate in nursing mothers
6. Reduced eye infection

7. Reduction of bacteria on contact lens

Assignment of Clinical Benefit Categories:

This reviewer has assigned the 130 references reviewed into categories having clinical benefit, no
clinical benefit, or arguable clinical benefit. The assignment was done in the context of
identifying clinical data that could be used to support regulatory decisions regarding efficacy of an
antiseptic (e.g. a study correlating specific bacteria log reductions on the skin to a clinical
outcome).

For an article to show clinical benefit, the investigators should have reported a clinical trial in
which they randomized patients, blinded the researchers, used a control, adequately powered the
study, had good data collection, and achieved statistically significant and clinically significant
results.

If a reference studied an indication not listed in the TFM (such as a dermatological use of a topical
antiseptic), then that reference is categorized as not showing clinical benefit, since it is not on
point with the TFM categories of patient preoperative skin preparation or antiseptic handwash or
healthcare personnel handwash.

If a reference does not demonstrate the good methodology characteristics of a study showing
clinical benefit, then the reference is simply rated as not showing clinical benefit.



e All 130 studies had fatal flaws in methodology, such as nonrandomization, lack of a control, no
blinding, poor data collection, or they did not seek a clinical outcome or they did not address a
TFM indication.

Citizen Petition 7
Review of Articles Regarding Invasive Procedures

The CTFA states that studies examining clinical endpoints support the benefits of using topical
antimicrobial products in invasive procedures. These are summarized below.

Clinical Settings

1. Surgery — The CTFA states that the following clinical studies have shown the benefit of using topical
antimicrobial products to control the resident flora on surgeons’ hands and at the site of incision in many
different types of surgery including: intrathoracic procedures (Hughes et al. 1966; Klovekom et al. 1985),
gynecological surgery (Beaton undated), neurological procedures (Jackson 1972), intraperitonial
procedures (Gruer et al. 1984; Brown et al. 1984), vascular surgery (Grinbaum et al. 1995; Denton 1991),
and general or elective surgery (Georgiade et al. 1990; Brandberg et al. 1981; Cruse and Foord 1973;
Connell and Rousselot 1964; Burkhardt et al. 1986; Berry et al. 1982; Denton 1991; Rubio 1987; Onesko
and Wienke 1987).

Hughes et al 1966 is a retrospective report of hospital antisepsis procedures and not an observational trial.
The report notes no endocarditis in 86 consecutive patients over 29 months while using topical 3%
hexachlorophene, as well as topical and intravenous antibiotics. The author did not report prior procedures
and infection experience and did not report any comparison statistics.

Klovekorn et al 1985 is a retrospective report of the authors’ ten year experience with using povidone-
1odine in patients undergoing open-heart procedures and not an observational trial. The authors noted a
5% and 0.5% incidence of superficial and deeper wound infections in 7566 open-heart surgery patients on
whom povidone-iodine was used as a preoperative bath, preoperative solution, and surgical scrub. The
authors did not make a comparison with any infection data prior to the ten year period or report any
comparison statistics with a control product. The study is confounded by use of alcohol foam.

Beaton undated, no citation, is a retrospective report of the author’s clinical experience using Betadine
Surgical Scrub (mostly on external genitalia) plus Betadine Solution (intravaginal) in 137 hysterectomy
patients. Five percent of the 137 patients developed a temperature over 102°F (P<0.05) compared with
11.3% (99 of 880) in a previous group who had only Betadine Surgical Scrub used mostly externally.
Some or all of both groups had “prophylactic antibiotics” (prophylactic antibiotics are not defined). The
author used the patient’s temperature as a surrogate for infection, but did not present specific infection or
culture data.

Jackson 1972 is a retrospective report on the use of povidone-iodine in patients undergoing neurosurgical
procedures and not an observational trial. In 393 neurosurgical procedures from Jan 1968-March 1971
only one infection (0.254%) was found. The investigator used PI as a surgical scrub and as a patient
preoperative prep. He did not make a comparison with any prior infection data, nor did he provide a
description of the cleansing methodology. The study did not use a control product.



Gruer et al. 1984 conducted a randomized 3-month study of the effectiveness of two methods of
handwashing in 31 patients undergoing continuous ambulatory peritoneal dialysis (CAPD). The 10
patients in group A used non-medicated soap for general handwashing, while group B used Hibiscrub.
Prior to CAPD bag exchange, Group A washed with a standard method of Betadine Surgical Scrub,
followed by an application of 5 ml of 70% ethanol with a 1% glycerol emollient. Group B applied 5ml of
70% ethanol and 1% glycerol to their hands. Group A cleaned the exit site with PI detergent, while Group
B used CHG detergent. Also, Group B sprayed the connector and tubing with 70% ethanol. The mean
bacterial counts from the fingers of patients in Group A rose, while the counts fell in Group B (P<0.001).
However, over the 3-month study there were 7 instances of peritonitis in six Group A patients and 9
instances in six group B patients (no difference). In both groups the incidence of coagulase-negative staph
peritonitis was lower than prior to the study. A reduction in bacterial counts did not equate to an
improvement in clinical outcome. The study design did not allow for an assessment of the benefit of the
individual components of the cleansing regimen. The patient sample size was small.

Brown et al. 1984 is a prospective, randomized, study comparing a spray of 0.5% CHG in 70%
isopropanol versus an iodophor scrub (PI) as a Patient Pre-op Preparation in 3 types of surgical
procedures in 791 patients. The authors found 29/359 infections (8.1%) in the PI group and 23/378
infections (6.0%) in the CHG group (P>0.05). However, for sepsis there were 5/359 in the PI group
versus 1/378 in the CHG group (P<0.05). The CHG group had foreign material removed from the skin
folds and umbilicus. Concomitant antibiotics were not tallied in either group (a potentially significant
bias) and there was no standardization for use of antibiotics. Overall infections showed no difference.

Grinbaum et al. 1995 is a case-control study investigating an outbreak of surgical site infections in a
vascular surgery unit. Six of nine cases developed infection when PI surgical scrub was replaced by bland
soap. In the prior 9 months there were 28 infections in 244 surgery patients (P=0.002). The control group
had 3 infections (odds ratio 10.0, P=0.016). Comparing 14 risk factors in cases versus controls, only
scrubbing with soap was significantly (P<0.0001) different. Following reinstitution of povidone-iodine,
only one SSI developed in the 13 procedures performed in the following 15 days. This study was
retrospective. The handscrubbing technique was not described or observed. Also, alcohol with 2% PI was
available for handwashing (but not scrubbing), which is a confounder.

Denton 1991 provided an extensive review of CHG data for a book chapter. CHG was synthesized about
1950. Products include various 2%-4% handwashes, patient preoperative preps, and a 0.05% eye irrigant.
CHG has a broad spectrum, killing gram positive bacteria and MRSA. CHG kills gram negative bacteria
better than triclosan or hexachlorophene. CHG is virucidal against lipid-coated, but not protein-coated,
viruses. This article is a review and not a clinical trial of a healthcare antiseptic.

Georgiade et al 1990 assessed the bactericidal and clinical efficacy of a preoperative skin prep procedure
with 7.5% PI surgical scrub followed by 10% PI antiseptic solution in an open study of 150 hospitalized
patients undergoing elective surgery. None of the 146 evaluable patients developed infections at the
incision or suture site, and in 99 patients with bacterial colonization prior to surgery, 84 (85%) had no
detectable level of bacteria at the completion of the protocol (P=0.004). This study did not use
randomization or a control. The finding of no detectable level of bacteria in 47 patients before the skin
prep and 84 after could indicate an insensitive assay for bacteria.



Brandberg et al 1981 studied postoperative wound infections in 341 vascular surgery procedures,
comparing the effect of a pre-operative whole body disinfection by shower-bath with chlorhexidine soap
(Hibiscrub) with a “standard pre-op prep”. Post-op infection was noted in 7.7% of the 170 Hibiscrub
patients, versus 17.5% in 171 control pts (P<0.05). This study was neither randomized nor blinded. The
standard pre-op prep was not defined. This study addressed disinfection by a showering, which is not a
TFM indication.

Cruse and Foord 1973 conducted a prospective study of 23,649 surgical wounds, excluding oral, rectal,
and vaginal operations, burns, and circumcisions. They found 1,124 infections in the 23,649 wounds
(4.8%). The rate was 1.8%, 8.9%, and 21.5%, and 38.3% among clean to dirty wounds, respectively.
They noted infection rate for not showering, showering with soap, or showering with hexachlorophene
was 2.3%, 2.1%, and 1.3%, respectively. From 1967-1971, when green soap and alcohol were used for
skin preparation in the operating room, the clean infection rate was 2%. With use of a povidone-iodine
scrub on the ward followed by a Hibitane prep in the operating room, the infection rate fell to 1.2%. The
investigators concluded that a hexachlorophene detergent shower helps to reduce the wound infection
rate. The study was neither blinded nor randomized. Different antiseptic products were used on the same
patient. The methodology and data collection were poorly described.

Connell and Rousselot 1964 provided an evaluation of povidone-iodine. They sprayed a 0.5% PI aerosol
onto the preoperative site of 150 patients, and then assessed the number of bacteria present. They found a
98% bacterial reduction compared with a 96% bacterial reduction in 50 patients treated with
hexachlorophene. They used a 0.75% PI surgical scrub 55 times in a “number of doctors”, finding a 98%
reduction in bacteria on 50 hands at 4 minutes post-scrub, compared with an 84% reduction in bacteria on
50 hands with hexachlorophene. The investigators swabbed 125 infected wounds or ulcers with a 1% PI
antiseptic solution and found that 86% of the wounds exposed to a continuous soak of full strength PI had
a bacteria reduction to below 100 organisms per cc. The investigators did not study an outcome other than
bacteria reduction. Patients or surgeons’ hands were not randomized. The amount of PI antiseptic applied
was not stated in any of the 3 experiments.

Burkhardt et al 1986 evaluated the effect of local antibacterial agents on a prosthetic breast capsular
contracture in 124 mammoplasty surgery patients in an observational, prospective, randomized, double-
blind study. Patients were randomized into a cephalothin, cephalothin + PI, PI alone, dual antibiotic
+steroid foam, or a nonmedicated (saline) group. The antibiotic was instilled into the prosthesis or the
surgical pocket. The incidence of a Class 3 or 4 contractures for groups 1-5 was 26% (cephalothin), 18%,
18%, 14%, 41% (control) respectively (P<0.05 for control, no difference between each of the antibiotic
groups). The investigators concluded that irrigation with 5% PI (50% Betadine) was as effective as other
techniques. The antiseptic PI was studied in the surgical cavity, with or without cephalothin in the
prosthesis. The study does not address any of the TFM indications since PI was not studied as a
preoperative skin preparation, surgical scrub, or handwash.

Berry et al. 1982 compared the effectiveness of 10% and 7.5% povidone-iodine in alcohol as a surgical
scrub and skin preparation solution, respectively, with chlorhexidine (CHG, Hibitane and Hibiscrub) as a
surgical scrub and skin preparation solution in the prophylaxis of postoperative wound infection. The
authors conducted this prospective, randomized study in 866 patients undergoing general surgery. The
investigators assessed wounds at day 3-4 post-op or at discharge, whichever came sooner. The CHG
group had a 9.7% infection rate and the PI group had a 14.8% infection rate (P=0.03) at the time of
discharge, but there was no difference at 3-4 days postoperatively. The authors concluded that there is no
overwhelming evidence for using one compound over the other as an all-purpose preparation and scrub.



This study was not blinded. The authors did not list the amount and type of alcohol in the PI products.
The authors did not justify the assessment of wound abnormality only at the 3-4 days time point, but not
later. Some patients received antibiotics routinely.

Rubio 1987 studied Septisol Antiseptic Foam (0.23% hexachlorophene in a 46% ethanol base) as a two
minute surgical scrub over an eight year period. The study is retrospective, unblinded, and uncontrolled.
In 3,480 cases there were 11 postoperative infections. The author describes the 11 patients. There is no
evaluation of the bacteria on the hands or forearms of the surgeons. There is no link between the Septisol
Antiseptic Foam used and any result reported.

Onesko and Wienke 1987 reported on the influence of Ido-Kare (0.05% complexed iodine soap with skin
conditioners) on the reduction of nosocomial infection, especially MRSA. They found a nosocomial
attack rate of 10.56% in the 12 month PI period (189/1800), of which 5 cases were MRSA. This was an
80% reduction in MRSA, and a 21.5% reduction in nosocomial infection. The MRS A reduction was
statistically significant, but the nosocomial infection reduction was not statistically significant. There was
no randomization or control group. The clinical outcome of MRSA cases was not mentioned.

2. Catheters, ventilators and intravenous lines:

The CTFA states that the following articles demonstrate benefit from the use of topical antimicrobial
products:

2a. Decrease in catheter related and ventilator associated infections due to the patient’s flora
(Levin et al. 1991; Maki et al. 1991; Garland et al. 1995; Beneda and Finney 2000; Tuominen et
al. 1981).

Levin et al 1991 evaluated the prevention of hemodialysis-subclavian catheter infections by topical
povidone-iodine in a randomized, controlled, but unblinded study of 171 catheters in 129 uninfected
patients with acute or chronic renal failure. Both groups had an identical site preparation, but the treated
group had daily PI ointment applied to the site while the control group had sterile gauze. Catheter exit site
infections were significantly less in the treatment (T) group (5%) than in the control (C) group (18%),
P<0.02. The incidence of septicemia was significantly less in the T group (2%), than in the C group
(17%), P<0.01. The beneficial effect of PI ointment was most evident in the S. aureus carriers, with exit
site infections 0% in T versus 24% in C, and septicemia 0% in T versus 29% in C, P<0.05. The use of the
PI ointment at the site of the catheter insertion is a wound treatment and the study does not address a TFM
indication.

Maki et al 1991 studied the effectiveness of three antiseptics in disinfecting a patient’s central venous and
arterial catheter insertion sites. The authors studied 668 catheter sites in patients randomly assigned at the
time of catheter insertion to 2% aqueous chlorhexidine (214 pts), 10% povidone-iodine (227 pts) or 70%
isopropyl alcohol (227 pts). Research nurses inspected the catheter site daily and also at dressing changes
every 48 hours. The designated antiseptic solution was also used for cleansing of the site at the dressing
changes every 48 hours. Chlorhexidine yielded the lowest incidence of local infection (2.4 per 100, versus
9.1 for alcohol, and 9.3 for PI, P=0.02 for CHG versus alcohol and PI combined). Chlorhexidine yielded
an insignificant trend towards the lowest bacteremia (0.5 per 100 vs 2.3 for alcohol and 2.6 for PI,
P=0.18). The authors concluded that chlorhexidine should be considered as a first line antiseptic for
prevention of infection with percutaneously-inserted intravascular catheters of all types. The investigators
were not blinded but the microbiologist was blinded. It is not clear that the skin prep technique was
standardized. In contrast with the conclusion of the investigators, the use of the test product post-



operatively confounds the results and precludes concluding there is a clinical benefit for preoperative
chlorhexidine in preventing catheter infections.

Garland et al 1995 compared the efficacy of 10% PI against 0.5% CHG in 70% IPA, applied prior to
catheter placement, for the prevention of catheter colonization in neonates in an observational,
prospective, nonrandomized, unblinded study. The setting was a NICU in a tertiary hospital with 45-50
admits/month. During the first 6 months, 38/403 (Betadine) catheters were colonized (9.3%) and 12%
grew positive blood cultures. During 2" 6 months, 20/418 (Hibistat) catheters were colonized (4.7%,
P=0.01) and 12% grew positive blood cultures. The investigators concluded that cutaneous antisepsis with
Hibistat results in a lower rate of peripheral intravenous catheter colonization than antiseptic cleansing
with Betadine. Catheter colonization was less with Hibistat, but positive blood cultures were equal in each
group. A clinical outcome was not reported. This study had many methodology weaknesses.

Beneda and Finney 2000 discussed a MRSA decolonization protocol and vancomycin usage in a poster
presentation at a conference. This reference provides insufficient information for a review.

Tuominen et al 1981 studied the effect of chlorhexidine in preventing infection from central venous
catheterization. This hospital study was observational and randomized. Two groups of patients had a
subclavian vein catheterization by standard technique or medial cubital vein catheterization (via
cutdown). The investigators did not report how the skin was prepared prior to catheterization. One group
of 54 patients (60 catheters) had 0.05% CHG-impregnated gauze applied to the insertion site twice daily,
while the other group of 59 pts (64 catheters) had sterile gauze twice daily. The CHG group had 13% +
cultures, while the sterile gauze group had 16% + cultures, P<0.05. Sepsis developed in 3 from the CHG
group and in 1 from the sterile gauze group (no statistic given). CHG was significantly better after a
cutdown, but not after a percutaneous CVC procedure. This study provides a mixed result with fewer
positive skin cultures in the CHG group, but higher sepsis in CHG group. The use of CHG in this study at
the site of the catheter insertion is a wound treatment and not a TFM indication.

2b. Decrease in catheter related and ventilator associated infections due to the caregiver’s
hands (Gould 2000; Boyce et al. 1990; Brooks et al. 1999; Jones and Newman 2000; Amarante et
al. 2000; Fauerbach et al. 2000).

Amarante 2000, Fauerbach 2000, and Jones and Newman 2000 are poster presentations. Gould 2000 is an
abstract. All four provide insufficient information to support clinical benefit.

Brooks et al 1999 is an abstract that reports use of a foamed alcohol hand antiseptic, among other
interventions, that led to a reduction in ventilator-associated pneumonia (VAP) rate in ICU patients. In
addition, VAPs due to MRSA decreased from a prior rate of 92% to zero. This was a retrospective study
without a comparator group. In addition, the study was confounded by the introduction of plastic
(disposable) laryngoscopes and a change in the ventilator circuit pattern.

Boyce et al 1990 reported a case-control study of a common source outbreak of S. epidermidis infection
among 10 patients undergoing cardiac surgery. Ten patients developed a S. epidermidis infection in the
sternum, vein graft site, or heart valve and were linked to one infected surgeon (surgeon A). After surgeon
A scrubbed his hands with a CHG scrub preparation, the epidemic strain no longer could be cultured from
his hands. The statistics quoted that linked surgeon A with the outbreak were not significant.
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3. Opthalmic surgery — The CTFA states that pre-operative preparations for the conjunctiva have been
shown to decrease the bacterial contaminants in the eye (Isenberg et al. 1985; Isenberg et al. 1997; Apt et
al. 1989).

Isenberg et al. 1985 and Isenberg et al. 1997 are articles about care of the eye before and after surgery.
The latter article studied 42 eyes in 35 consecutive patients. One or two drops of a broad-spectrum
antibiotic or 1.25% to 2.5% of povidone-iodine were instilled in the treated eye(s) at the conclusion of
surgery and thrice daily for the first postoperative week. Twenty-eight untreated eyes served as controls.
During the first postoperative week, bacterial colonies increased in both treated groups and the control
group, but less so in both treated groups (P<0.02). The treated groups did not differ from each other until
after one week had elapsed. The investigators did not provide a clinical outcome. The authors concluded
that povidone-iodine ophthalmic solution is an alternative to postoperative topical antibiotics since it
controls conjunctival bacterial colonies, and it is low cost, and available. This study does not address a
TFM indication.

Apt et al. 1989 evaluated the effect of preoperative outpatient povidone-iodine (PI) eyedrops on
conjunctival bacterial counts in 40 consecutive ophthalmologic surgery patients. The investigators
randomized patients into two groups. Regardless of which eye was scheduled for operation on the third
day pre-op the patients instilled 2.5% PI eyedrops in one designated eye, and Neosporin ophthalmic
eyedrops in the other eye. On the operating table PI was instilled in both eyes, and then conjunctival
cultures were taken. Eyes with Neopsporin plus PI were sterile 47.5% of the time, while eyes with PI plus
PI were sterile 30% of the time (P=0.03). The investigators concluded that 3 days of pre-op antibiotic
eyedrops, combined with 5% PI eyedrops on the operating table, reduces conjunctival bacterial counts.
They also speculated that this approach should contribute to a decrease in postoperative infections. There
was no inactive control, no clinical outcome data, and the number of eyedrops was not specified. This
study does not specifically address a TFM indication.

4. Skin graft preparation — The CTFA states that the following study shows that use of topical
antimicrobial preparations minimize bacterial infection of the donor skin, potentially leading to a greater
supply of skin for grafting (May et al. 1991).

May et al. 1991 showed that the potential for gram positive bacterial contamination in transplantable
cadaver skin may be significantly reduced by the addition of CHG to the standard PI and isopropanol
cleansing solutions. The investigators prepared skin from 294 cadavers with PI and isopropanol, and from
48 cadavers with 4% CHG (Hibiclens), then cultured defined areas on the skins. They found that 5.6% of
the areas prepped with CHG were contaminated, versus 13.7% of areas prepped with P1. Also, the gram
positive contamination was 2.2% with CHG versus 12.1% without CHG, an 82% reduction that was
highly significantly. This study was not randomized, nor was an inactive control used, nor was a clinical
outcome studied. This study does not address a TFM indication.

S. Blood cultures — The CTFA states that use of topical antimicrobial preparations on the skin prior to
withdrawing blood has been shown to reduce the number of contaminated blood cultures. This reduces the
number of times blood needs to be drawn and prevents the prescription of unnecessary medication to fight
non-existent infections (Schifman and Pindur 1993; Tanaka et al. 1988).
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Schifman and Pindur 1993 described the effect of skin disinfectants on reducing contaminated blood
cultures. The investigators collected 1546 blood cultures after randomly assigning the preparation sites to
a standard method (70% isopropyl pad, followed by a 10% PI swab) or “PREP Method” (acetone-
isopropyl pad, followed by a PI swab and isopropyl pad). There was a 4.6% contamination with the
standard method (N=763) versus a 2.2% contamination with the Prep Method (N=783, P=0.011). The
investigators did provide clinical outcome data. The study only assessed the efficacy of a combination of
ingredients, thus confounding the evaluation of any single ingredient.

Tanaka et al. 1988 evaluated two rapid-drying hand disinfectants in an ICU setting. Two hundred thirty
seven (237) nurses washed with 0.2% CHG in 70% ethanol and 250 nurses washed with 0.2%
benzalkonium in 70% ethanol. Both products reduced the bacteria count (P<0.01) but differed
insignificantly from each other. The investigators did not randomize subjects, use an inactive control, or
assess a clinical outcome.

6. Surgical glove failure — The CTFA states that use of topical antimicrobial preparations reduced the
number of skin bacteria released through pinholes of punctured gloves (Furuhashi and Miyamae 1979).

The CTFA notes that it did not include the Furuhashi and Miyamae 1979 article in the references it
provided. An abstract is not available in Pub Med. A clinical outcome study is not apparent from the title.
(“Effect of pre-operative hand scrubbing and influence of pinholes appearing in surgical rubber gloves
during operation”. Bull Tokyo Med Dent Univ. 1979; 26: 73-80)

7. Pre-operative or post-operative body wash — The CTFA states that use of topical antimicrobial

“preparations for washing patients either before or after surgery was shown to significantly reduce the
number of bacteria on patients’ skin (Stuart Pharmaceuticals 1986¢; Garibaldi et al. 1988; Kaiser et al.
1988; Hayek et al. 1987).

Stuart Pharmaceuticals 1986c¢: This is not a clinical study but rather a summary of the research of others.
As such it provides no original information.

Garibaldi et al 1988 performed a randomized evaluation of three preoperative shower and scrub regimens
in reducing bacterial counts on the incision site and in preventing intraoperative wound contamination.
Five hundred seventy-five surgical patients washed pre-op, then were scrubbed on the operating table
with either Hibiclens-CHG; Betadine-Betadine, or medicated soap (Safeguard, triclocarban)-Betadine.
The post-shower colony count was lowest for the CHG group (P<0.001). Intraoperative wound cultures
grew bacteria in 4% of the CHG-CHG group, 9% in the Betadine-Betadine group, and 15% in the
Safeguard-Betadine group (P<0.025 vs Betadine-Betadine, P<0.001 vs Safeguard-Betadine). The
investigators concluded the CHG shower and scrub are more effective than the other two test methods in
reducing pre-op and intraoperative bacterial counts. A clinical outcome was not studied. This study
assesses a pre-operative shower-scrub regimen and, as such, does not address a TFM indication.

Kaiser et al 1988 studied the effectiveness of Hibiclens, Betadine, and lotion soap in diminishing the
preoperative staphylococci skin flora of patients. The investigators randomized 25 patients to an evening
shower with one of the test products, and 14 patients to an evening and morning shower. A single shower
with Hibiclens, Betadine, or lotion soap did not significantly reduce the staphylococci count in either site.
Lotion soap did not reduce groin staphylococci and insignificantly increased staphylococci at the
subclavian site. Two showers with Hibiclens significantly reduced the staphylococci count in both sites
(2.07 reduction in the groin and 1.61 reduction in the subclavian site, P<0.05 for both). Two showers with
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Betadine insignificantly lowered the staphylococci count at both sites, while two showers with lotion soap
increased the staphylococci counts at both sites. A clinical outcome was not studied. The number of
patients studied was very small.

Hayek et al 1987 evaluated the infection rate with the use of a 4% CHG pre-op shower (Hibiscrub)
compared with bland soap and placebo. The investigators enrolled 1989 patients (689 Hibiscrub, 626
bland soap, 700 placebo) and followed them for 6 weeks postoperatively. The investigators randomized
the wards but not the actual patients. Hibiscrub led to a lower infection rate of 9%, versus 12.8% with
bland soap and 11.7% for placebo (P<0.05 for CHG versus bland soap). The S. aureus infection rate was
2.6% with Hibiscrub, 5.3% with bland soap, and 4.0% with placebo (P<0.05 for CHG versus bland soap).
The investigators did not define the placebo, nor did they state whether Hibiscrub was significantly better
than bland soap. The investigators did not indicate what preoperative skin preparation was used in the
subjects before surgery. This is a potential bias since the preoperative skin prep is the last antiseptic on the
skin before surgery. The investigators tested products in a pre-operative shower regimen and, as such,
they did not address a TFM indication.

Review of Articles Regarding Non-Invasive Procedures

The CTFA states that studies examining clinical endpoints support the benefits of using topical
antimicrobial products in non-invasive procedures. These studies are summarized below.

Clinical Settings

1. Reduced nosocomial infection rates — The CTFA states that a number of studies showed a
significant reduction in infection rates in clinical settings from the use of handwash products: hospital
nursery (Frappier-Davignon et al. 1959; Johnson et al. 1976; Cooper and Gibson 1974; Forfar et al. 1968;
Murray and Calman 1955); dialysis unit (Malone and Larson 1996); transplant unit (Klausner et al. 1999;
Thompson et al. 2000); and intensive care units (Doebbeling et al. 1992; Maki and Hecht 1982; Maki
1989; Onesko and Wienke 1987; Sakata et al. 1989; Conly et al. 1989; Denton 1991; Webster et al. 1994;
Webster 1992; Facagal et al. 1999).

Frappier-Davignon et al. 1959 evaluated the influence of nursing technique on the incidence of
staphylococcal infection. The investigators studied 4 groups of nurses. The groups either: did not wash
before handling a baby, used Phisohex (hexachlorophene), used bland soap, or dipped their hands in
Dettol (PCMX). From 16,053 births there were 201 infections (staphylococcal), with an average of
1.25%, and a range 0-4.7% in each of the groups. The investigators found that the use of soap is
preferable to Dettol, there is no difference between Dettol and no washing, and the results did not support
any particular antiseptic. This study was not randomized, only 13 of 26 participating hospitals provided
data, and results came from the second year of the study noting results from the first year of the study.
The investigators did not show a statistically significant benefit of a particular handwash.

Johnson et al 1976 studied various modes of skin and umbilical care and the incidence of staphylococcal
colonization and infection in the neonate. CP7 states that this article is not available in the references.
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Cooper and Gibson 1974 provided a literature review comparing hexachlorophene (HCP) with povidone-
iodine in the control and prophylaxis of neonatal and surgical infection. They noted a 1964 “well-
controlled” trial that showed 3% HCP effective in reducing staphylococcal infection in newborns when
used for 3 weeks, but could not prove a decrease due to HCP alone as other care measures were used
concomitantly. Also, they noted a 1972 study which showed no significant difference in post-op wound
infections when pre-op iodophor or HCP hand scrubs were used. Due to potential toxicity, they concluded
that the use of HCP should be restricted to personnel handwashing and to the temporary bathing of infants
over 2500 grams with 2 days of 3% HCP washings followed by rinsing. This is a review article that did
not provide useful clinical efficacy data. Temporary bathing of infants is not a TFM indication.

Forfar et al. 1968 provided a 10.5 year retrospective evaluation of the effect of hexachlorophane use on
newborns and by staff on the incidence of staphylococcal and gram negative infection in the nursery at
two hospitals. In hospital E the introduction of hexachlorophane was associated with a decline in
staphylococcal infection from 11.1% in the first period to 2.8% in the second period, along with rise in
gram negative infection from 1.4% to 3.8%. In hospital W there was no striking difference in
staphylococcal or gram negative infection over both periods. The authors concluded that hexachlorophane
might directly stimulate the multiplication of gram negative organisms. This retrospective study has
multiple flaws, such as not describing washing volumes or washing techniques with hexachlorophene or
providing any specific link between infections and the use of the product. (Note: product name listed as
“hexachlorophane”)

Murray and Calman 1955 described attempts to reduce the incidence of cross-infection by treatment of
the hands of persons attending patients. They tested 1% “hibitane” cream (chlorhexidine diacetate and
dihydrochloride) on 3 subjects’ fingers. Using an early “glove-juice method” they found that resident
bacteria are suppressed more with 0.2g of hibitane than 0.1g, and that controls had much higher bacterial
growth at 30 min and 60 min. After placing hibitane emollient cream on the wards they found
staphylococcal infections reduced and not clustered, but provided no actual numbers before or after use.

Malone and Larson 1996 identified factors associated with a significant reduction in hospital-wide
nosocomial infection rates. They conducted a 3-year retrospective and 10-month follow-up study in a 500
bed hospital. In the retrospective study they noted the baseline infection rate of 3.9% decreased to 2.6% in
1993 (P<0.001), which they attributed to implementation of Occupational Safety and Health
Administration (OSHA) standards, a DermaMed barrier foam for the hands (to protect against latex
allergy), and increased glove use. In the 10-month prospective study on an inpatient dialysis unit the
authors found a 5.8% infection rate with an alcohol foam use and 13.4% without the alcohol foam. This
study was not randomized, nor was there an inactive control. The authors did not report training in the use
of the barrier foam or observation of handwashing technique. The authors did not report the nosocomial
infection types in the followup study. The study was confounded by multiple interventions.

Klausner et al. 1999 described an outbreak of S. matophilia among bone marrow transplantation (BMT)
recipients and explained the role that mislabeling hand lotion and handwashing soap may have played in
the development of the outbreak. In a case-control study the investigators pinpointed that for 1-day during
the exposure period the antimicrobial soap dispenser in one case’s room actually contained foam
moisturizer lotion. The investigators speculated that a nurse cared for this person, washed with mislabeled
soap, and then transmitted the bacteria to another person. The authors did not state the type of
antimicrobial soap, how many controls were in the groups, or provide any data about the handwashing
practice of the suspected nurse-transmitter.
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Thompson et al. 2000 is a poster presentation that does not provide sufficient information to support
clinical benefit.

Doebbeling et al 1992 evaluated the effects of CHG and isopropanol handwashes on nosocomial infection
rates in hospital ICUs. In this nonrandomized, unblinded, 8-month crossover study, staff washed with a
4% CHG solution or 60% isopropanol. They added soap to the alcohol only if their hands were visibly
soiled. The investigators employed a handwashing training program and spot-monitored compliance. The
investigators found a NI rate of 152/1352 with CHG and 202/1382 in the alcohol-soap group, an
insignificant trend favoring CHG, IDR 0.87, 95% CI 0.67-1.15. Mortality was calculated as 47.9
deaths/1000 pt-days with CHG, 50.9 with alcohol-soap (IDR 0.94, 95% CI 0.68-1.3). The staff used twice
as much CHG as alcohol, and washed with CHG 48% of the time versus 30% with alcohol in the
observations. This study had many methodology flaws.

Maki and Hecht 1982 is an abstract summarizing a crossover comparison of Hibiclens, 7.5% PI
(“Betadyne Scrub”), and nongermicidal soap for six weeks each in 38 HCWs. Hibiclens provided
superior degerming of the hands, with a significantly lower number of cultured organisms and S. aureus
than either PI or bland soap (P<0.05). In addition there was a lower rate of nosocomial infections (NI)
with Hibiclens compared to bland soap (P<0.001), and a lower rate of NI with PI compared to bland soap
(P<0.05). Hibiclens was tolerated, while PI was poorly tolerated with half of the HCWs developing skin
irritation. This study was not randomized or blinded. The investigators did not comment on training or the
handwashing technique. They did not comment on the order of use of the three agents, nor mention any
“washout” period.

Maki 1989 reviewed the history and status of the various handwashing studies including a summary of six
of his own articles. He notes a 10-min scrub was considered mandatory for decades, but 2 studies (Dineen
1969, Galle 1978) showed that a 5S-minute scrub is effective “in reducing counts of hand organisms”. He
notes that a vigorous scrub with a nonmedicated soap for 10-15 seconds will reliably remove gross
microbial contamination, such as occurs with changing an infant’s diaper. Also, he summarizes data
showing that a typical handwashing last only 7-10 seconds. Maki states his opposition to air flow hand
dryers, and he asks whether the periodic application of antiseptic-containing evaporative lotions, used
without water, should replace some of the conventional handwashing or at least compensate for the
suboptimal handwashing currently practiced. Maki does not present new work in this review.

Onesko and Wienke 1987 reported the influence of a well-accepted, mild, low-iodine, lotion soap on the
reduction of nosocomial infection, especially MRSA. The authors selected wards with highest MRSA
colonization and infections (10-bed ICU and 40 bed medical division) to change from a nonmedicated
liquid natural handsoap to a low-iodine healthcare personnel handwash (Ido-Kare—a 0.05% complexed
iodine soap with skin conditioners). Also, they replaced the PI surgical scrub used for isolation cases with
Ido-Kare. They found the nosocomial attack rate declined from a previous 13.25% to 10.56% in the 12
month Ido-Kare period (189/1800), of which S cases were MRSA. This was an 80% reduction in MRSA,
and 21.5% reduction in nosocomial infection. The MRSA reduction was statistically significant, but the
nosocomial infection reduction was not statistically significant. The study was not randomized or
controlled and the handwashing technique was not documented or observed.

Sakata et al. 1989 reported a cluster of neonates with A. anitratus septicaemia in the NICU and described
the effect of control measures to reduce infection. In October 1985 the handwashing procedure changed
from an immersion in a basin of 0.02% CHG to a spray of ethanol (ethanol concentration % not
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mentioned) with 3% glycerine. Staff were encouraged to wash before entering the unit and before and
after handling each infant. Colonized infants were separated from non-colonized infants. Indications for
antibiotics were tightened and shorter courses promoted. From Oct 1983-Mar 1986, there were 42 septic
infants, of which 19 had A. anitratus. After January 1986 A. anitratus was not found on the hands of staff.
Also, there was a decreased number of colonized infants. The percentage decrease was not specified. No
sepsis occurred in the nine-month period after Apr 1986. The authors instituted multiple interventions
without randomization or control, of which handwashing was just one intervention. They did not specify
the ethanol concentration and did not observe handwashing or provide any training documentation.

Conly et al 1989 correlated nosocomial infection rates in an intensive care unit with handwashing
practices before and after two educational programs. A nurse observed actual handwashing practices with
4% CHG in June 1978, and then the authors implemented handwashing training in October 1978 via an
inservice, posters, and memoranda. Before the educational program the nosocomial infection rate was
over 30%, but decreased to 12% after education. A subsequent rise in the infection rate to 30% in 1982
was followed by a reduction to 10% after a 2™ education program. In October 1978 handwashing
compliance improved from 73% to 81% with education, slipped to only 26% in December 1982, then
improved to 60% after the second training program. The investigators did not show a clear link between
handwashing and nosocomial infections. The variable in this study appears to be handwashing technique
and not the antiseptic ingredient.

Denton 1991 is reviewed above.

Webster 1992 conducted a seven week study evaluating the effectiveness of 4% CHG and 1% triclosan
against MRSA. Staff was “asked to wash” with 1% triclosan (Novaderm) in the ICN, while 4% CHG was
used in the SCN. Webster collected data the next 7 weeks. Staff continued daily cord care and a 2™ daily
sponging with CHG 0.5% in isopropyl alcohol 60% Handwashing in the ICN with Novaderm was the
only change. Webster found 3.4 new cases of MRSA colonization per week in the control period of Jan
1990-Oct 1990. During the 7-week trial ending Oct 1990, only 1 of 46 babies was colonized with MRSA,
a 0.14/week rate. Webster found no corresponding reduction in the number of new cases in the SCN.
Novaderm was more accepted by staff versus Hibiclens. This study was neither randomized nor placebo-
controlled, there was no documentation of handwash training or observation, and there was confounding
continued use of CHG for cord care and rapid skin disinfection with Hexol (CHG).

Webster et al 1994 evaluated the effect of reintroducing CHG on the MRSA colonization rate and on the
incidence of new cases in the ICN and discussed the outcome of a 12-month triclosan handwash trial. The
investigators conducted a prospective, nonrandomized 12-month follow-up study based on a previous 7-
week pilot trial of triclosan 1% handwash (see Webster 1992). MRSA colonization of infants fell during
the 7-week triclosan pilot, but returned to baseline when CHG was re-introduced (because the pilot trial
ended). After the triclosan 1% 12-month trial began there was a progressive reduction in the number of
new cases of MRSA colonization each week. Nosocomial infection totaled 36 out of 893 total infections
with CHG use; with triclosan the corresponding numbers were 23/1023 (significantly lower, P=0.05).
The authors did not provide documentation of handwash training or technique observation, and during the
triclosan handwash period infants still received umbilical cord care and rapid disinfection with Hexol
(CHG). The study was not randomized, and used a historical control.

Facagal et al 1999 is listed without an article name or a reference. The CTFA did not provide an article
for review.
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2. Control of Methicillin Resistant Staphylococcus aureus — The CTFA states that studies have shown
the benefit of using topical antimicrobial products for hand and body washing to control or eradicate
MRSA (Brady et al. 1990; Bartzokas et al. 1984; Webster et al. 1994; Zafar and Butler 1999; Onesko and
Wienke 1987; Tyzack 1985; Majury et al. 2000; Mitsuda et al. 1999; Tuffnell et al. 1987).

Brady et al. 1990 evaluated the incidence of MRSA colonization in a thoracic surgery unit and the effect
of interventions to control MRSA. From 1983-1985, MRSA grew in 154 patients out of 3915 operations.
From March-April 1986, 23 of 84 patients cultured MRSA+. The perineum was colonized in 69.6%, the
nose in 43.5%. Interventions started in January 1987 and continued until June 1988. During this period 37
patients were MRSA+ out of 2076 operations (P<0.001). The interventions were: reduced cephalothin
peri-op to q4h, 20 hrs duration (was 48hrs), and whole body wash pre-and post op with 1% triclosan
(rather than soap) with particular attention to the perineum, and isolation of all MRSA + patients. The
patients were not randomized, there were multiple interventions confounding the study, and the
investigators did not report a clinical outcome of the patients colonized with MRSA.

Bartzokas et al. 1984 reported the method of control of a hospital outbreak of MRSA. The investigators
conducted a prospective handwash and whole body wash study after 6 patients developed MRSA
infections in one month. All patients (25) and ward staff (40) washed with 2% triclosan for 3 weeks
regardless of carrier status, and made thrice daily applications to the nares, axillae, and perineum. The
infected patients and staff were clear of MRSA within an average of 22 days. The investigators did not
randomize, employ a control, or provide a clinical outcome. The study looked at bathing and handwash
procedures and not at handwashing alone as per the TFM.

Webster et al. 1994 is reviewed above.

Zafar and Butler 1999 retrospectively described an MRS A outbreak and the interventions that eliminated
the outbreak and prevented a recurrence. One MRSA case occurred in Jan 1990, 3 cases in Feb 1990, at
which time multiple interventions were and added along with a CHG handwash. Eight cases occurred in
March 1990, then 7 in April 1990, at which time they switched from a CHG handwash to a triclosan
handwash on April 12, 1990. Thereafter, 1 case occurred in May, June, and July 1990, and then no further
MRSA cases occurred in the next 3.5 years. The investigators concluded that their study demonstrated
control of an epidemic of MRSA infection by a simple change of handwashing and bathing soap. They
did not use an inactive control, made no mention of handwashing training or observation, did not apply
any statistics, and published about nine years after the fact. The study design precludes obtaining efficacy
data about a particular product.

Onesko and Wienke 1987 is reviewed above

Tyzack 1985 evaluated a four-prong approach to control an MRSA outbreak. The investigators utilized
re-training, an isolation ward, computer documentation of infection statistics, and a uniform disinfection
regimen with povidine-iodine (PI) to prevent and manage MRSA. The regimen incorporated handwashing
with PI surgical scrub for all HCW and visitors associated with MRS A-colonized patients, a PI bath for
MRSA patients, intranasal PI ointment four time daily to all ICU and isolation patients, and PI ointment
on all wounds and sores. Subsequently, MRSA infections fell from 74 in the 4 month period prior to the
program to 5 in the 4 month period ending Dec 1983. The investigators initiated multiple changes and, as
such, did not assess the value of the handwash alone.
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Majury et al 2000 is a poster presentation about reducing a MRSA reservoir. This poster does not provide
insufficient information to support clinical benefit.

Mitsuda et al 1999 studied the prevalence of MRSA carriage among HCWs to elucidate the transmission
of MRSA from HCWs to their families and to newborn infants. The investigators tested 2 persistent
MRSA carriers (out of 53 nurses) for a MRSA genotype (electrophoresis, DNA). They cultured the nares
of the carrier and the nares of their family members. They found that 65% of the MRSA isolates from
newbormn infants appeared to be derived from the 2 nurses, who also transmitted MRSA to their children.
The investigators did not study a clinical outcome related to a TFM product.

Tuffnell et al 1987 reported the successful control of an outbreak of methicillin-resistant Staphylococcus
aureus using isolation and once-daily whole-body washing with triclosan. The investigators studied all
cases of colonization at Warrington District General Hospital, UK, from Feb 1983-Sep 1985. Colonized
patients were initially treated with mupirocin nasal cream, then with mupirocin nasal cream, 3%
hexachlorophene body wash and isolation, then with isolation and a 2% triclosan body wash. The MRSA
colonization rate decreased to 32 cases over 9 months with the triclosan body wash compared with 76
cases over the previous 6 months. The investigators concluded that conventional isolation techniques and
once-daily whole body washing of affected patients with triclosan successfully controlled the outbreak.
The investigators did not randomize this study nor use an inactive control. The nasal ointment and body
wash method were not standardized among the recipients (patients or HCWs). The multiple interventions
confounded the results. A whole body wash is not a TFM indication.

3. Reduction in transfer of bacteria from patients’ to caregiver hands — The CTFA states that a
significant decrease in bacteria was seen when topical antimicrobial products were used for routine
handwashing (Casewell and Phillips 1977; Mortimer et al. 1962).

Casewell and Phillips 1977 investigated the hands as a route of transmission of Klebsiella in an ICU
setting at St. Thomas Hospital, London. They determined that Klebsiella types 21 and 47 survived 20-
150 minutes on dry, artificially inoculated hands. Also, they detected 100-1000 Klebsiella organisms on
the hands of 28 nurses who simply touched a patient, but thought they had clean hands. The investigators
studied four handwash methods, looking for a 98% or 100% reduction in viable Klebsiella:

1. rubbed hands 20 seconds with warm tap water

2. rinse warm tap water 5 seconds, wash non-medicated soap 15 seconds, rinse 5 seconds

3. rinse warm tap water 5 seconds, wash triclosan-medicated soap 15 seconds, rinse 5 seconds

4. rinse warm tap water 5 seconds, wash 4% CHG hand cleanser15 seconds, rinse 5 seconds
They found 4% CHG most effective at achieving a 98-100% reducion of viable bacteria, followed by
triclosan soap. Nonmedicated soap and water and warm water rarely reduced viable Klebsiella by 98% or
100%. They documented a reduction in patient colonization from 22.6% to 15.5% after a handwash
program in the ICU. This study did not use blinding, nor was a clinical outcome studied. The number of
participants was too small to provide meaningful results.

Mortimer et al. 1962 tested the effectiveness of handwashing by nursery personnel in preventing the
spread of staphylococci organisms between infants. He conducted a 48-day study designed to assess the
transfer of staphylococci by touch, and a 55-day study to assess the transfer of staphylococci by air. The
48-day study showed that 17 of 32 babies (“HW babies”) handled after nurses washed their hands with
pHisoHex grew staphylococcus (nares and umbilicus), versus 45 of 49 handled after not handwashing at
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all. In the 55-day study he found that 12 of 42 HW babies grew staphylococcus versus 28 of 37 non-HW
babies. Six of 39 babies not handled by the nurses grew staphylococcus. Mortimer concluded that
staphylococcus is transmitted by touch more than by air and that handwashing reduces transmission. This
study was not randomized, though a control (no washing) was employed. Mortimer did not provide
statistics nor did he document handwash training or observation of handwashing.

4. Significant reduction in total bacterial load on caregivers’ hands — The CTFA states that routine
use of topical antimicrobial products led to a demonstrated reduction in the bacterial flora of hands
(Amortegui and Buffenmyer 1978; Kirita et al. 1993; Stuart Pharmaceuticals 1986; Goldblum et al. 1983).

Amortegui and Buffenmyer 1978 compared the antiseptic effect of two iodophor preparations on hand
washing in a well-baby nursery in a crossover, single blind handwash study. The nurses double-washed
with Betadine or Prepodyne surgical scrubs upon reporting for duty, after which a total of 1,806 hand
cultures were taken: a) from nurse’s left hand after washing, b) from baby umbilicus before bathing, c)
from nurse’s right hand after baby handling. The investigators found both agents effective but with no
significant difference in antiseptic effect. Betadine and Prepodyne reduced the percentage of positive
cultures of the right hand from 78.4% and 73.2%, respectively, after infant handling and to 22.3% and
26.5%, respectively, of the left hand after initial handwashing. The investigators did not use a bland soap
control, so the effectiveness of the 2 active products cannot be assessed. The investigators did not study a
change in infection rate.

Kirita et al. 1993 evaluated the efficacy and safety of a quick drying rubbing type handwash composed of
PI and ethanol in the disinfection of the transient skin flora on the fingers of 30 medical staff. Staff rubbed
3 ml of solution (50mg available iodine, 83% ethanol) on their hands for 3 minutes several times daily for
4 weeks. The investigators found bacterial reduction rates of 8.9% to 99.8% at various times over the four
weeks, with the dispersion possibly due to different hand washing methods among individual subjects.
There were reductions of 98% in S. aureus and micrococcus. Staff washed their hands 33 to 287 times
during the 4-week study with a mean of 104 washes. Two nurses had transient dry skin. The investigators
did not randomize the staff, did not use an inactive control, and did not study a clinical outcome. It is
unclear why there was so much variability in the number of handwashes among the staff.

Stuart Pharmaceuticals 1986 is reviewed above.

Goldblum et al. 1983 compared the effectiveness of 4% chlorhexidine gluconate (Hibiclens) and
povidone-iodine (Betadine) for skin disinfection in 42 hemodialysis (HD) patients and 24 HD personnel.
In this 13 week crossover study, patients and staff scrubbed the volar surface of the forearm for one
minute with Betadine thrice weekly for 13 weeks, then with Hibiclens thrice weekly for the next 13
weeks. The investigators found that Hibiclens reduced the total bacterial count and S. aureus count
significantly more than Betadine. They found no bacterial resistance to Hibiclens and no chlorhexidine in
blood samples over the 13-week period. The investigators did not use an inactive control or study a
clinical outcome. The number of patients (25) and personnel considered in the results was substantially
lower than the number of participants.

5. Significant reduction in Staphylococci and other Gram positive organisms — S. aureus is a
pathogenic strain frequently isolated from the hands and in the nares of carriers. The CTFA states that a
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number of studies have shown that the use of topical antimicrobial products reduces the Gram positive
flora on various body sites (Voss 1975; Stuart Pharmaceuticals 1986; Gould et al. 2000).

Voss 1975 reported the effects of antibacterial soap on the ecology of aerobic bacterial flora on human
skin. Voss did not report any clinical outcome data.

Stuart Pharmaceuticals 1986 is reviewed above

Gould et al. 2000 is an abstract that reported a decrease in nosocomial infections and CVL-related
infections after HCWs began to use Prevacare in April 1999. The authors did not report specific data, did
not mention any control product or randomization, did not comment on handwashing training or
observation, and did not report any statistics.

6. Significant reduction in Gram negative organisms — The CTFA states that routine use of topical
antimicrobial products led to a demonstrated reduction in the Gram negative flora on patients’ skin and
transferal to caregivers’ hands. (Eckert et al. 1989; Eckert et al. 1989a; Ehrenkranz et al. 1991; Gilmore et
al. 1984; Ayliffe et al. 1975; Stuart 1986; Knittle et al. 1975; Casewell and Phillips 1977; Raimondi et al.
2000).

Eckert et al. 1989, 1989a studied 22 patients and 11 nursing assistants in nursing homes to determine if
Proteeae and gram negative bacteria can be reduced or removed by soap or alcohol, and to determine if
the transfer of these bacteria can be limited. The investigators randomly allocated the patients to the test
agent 60% alcohol (Calstat), or soap (Safe-N-Sure lotion soap) and tested them at 2-3 week intervals over
11 weeks. Washing the subject’s groin with soap decreased the bacterial pickup on the HCWs gloves
(“hands”) by a median 1.3 log (range 0.3-4.6), while washing with alcohol decreased pickup by a median
3.6 log (range 0.6-5.1). They found that alcohol treatment of high burden carriers is beneficial, but there is
no difference between soap and alcohol in low burden carriers. There was no clinical outcome data, and
no testing of whether the bacteria picked up by the HCWs could be transferred to other patients if the
HCW removed the gloves and washed their hands. The number of patients studied was small and the
variability of log reductions too large to draw conclusions.

Ehrenkranz 1991 is an editorial wherein the author distinguishes a bland soap handwash from an
antisepsic. He states that the upper limit of degerming efficacy of bland soap handwash is a reduction of
2-3 logs, citing 4 references. In contrast hand antisepsis is better by 1-2 logs, (a 3-5 log reduction) citing 5
references. He states that staphylococcal contamination of a HCW’s hands from bedmaking and urinary
catheter bag manipulation might exceed the threshold for complete degerming by soap. For this he cites
his article titled “Failure of handwashing to prevent hand transfer of patient bacteria to urethral catheters”.
He states that gloves give a false sense of security, citing a 20% failure to use gloves with IV insertion in
study of 22 hospitals. Ehrenkranz does not address a clinical infection outcome.

Gilmore et al. 1984 evaluated the effect of bathing with triclocarban soap, Betadine surgical scrub, 4%
CHG or pHresh, (a low pH skin cleanser) on the skin flora of the perineum of men with spinal cord
injury. Investigators selected 20 patients with Pseudomonas on 2 consecutive cultures and randomized
them to bathe with one of the four agents. Investigators bathed, rinsed, and dried patients, then took
cultures from the perineum and penile shaft. PI decreased pseudomonas on the penile shaft more than
CHG (P<0.01), but not significantly difrefernt from pHresh or triclocarban. Triclocarban decreased
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Klebsiella on perineum more than PI and pHresh (P<0.05) but not more than CHG. None of the 4 agents
were significantly more effective than the others in reducing total aerobic bacteria. This study provided
culture data but no clinical outcome data. The products were tested as baths and not for a TFM indication.

Ayliffe et al. 1975 compared a standard handwash sampling technique with a simple finger-streak
sampling method in assessing the relative effectiveness of a number of alternative preparations used for
disinfecting a surgeon’s hands. In each study they evaluated the removal of organisms from the skin with
antiseptics. They studied 70% ethanol, 0.5% chlorhexidine digluconate (CHG) in 95% ethanol with 1%
glycerol, Hibiscrub, 0.5% chlorhexidine digluconate, Zalclense, Desderman, and bar soap. They did not
randomized the subjects nor blind the investigators or participants. The investigators found alcoholic
CHG to be most effective, removing 97.9% and 99.7% of bacteria after one and six applications
respectively. Bar soap was the least effective, removing 14.6 % and 30.5% of bacteria after one and six
applications respectively. The handwash sampling and finger-streak sampling technique showed a fairly
good correlation. The investigators did not study a clinical outcome.

Stuart 1986 is reviewed above

Knittle et al 1975 studied the nature of hand contamination and evaluated its role in the nosocomial
transmission of gram-negative bacteria. When nurses used hexachlophene between patient contacts in
April 1971, the investigators recovered gram negative bacteria from 80% of the hand cultures. When
nurses used PI for handwashing the investigators recovered fewer gram negative organisms. This study
did not have randomization, a description or observation of handwashing technique, and no clinical
outcome.

Casewell and Phillips 1977 is reviewed above.

Raimondi et al. 2000 is a poster presentation about control of a multi-drug resistant Acinetobacter that
does not provide sufficient information to support clinical benefit.

Selwyn 1985 summarized previous evaluations of skin disinfectants in vivo by excision biopsy. He
reiterated results from his 1979 study, when he swabbed the abdomen of volunteers for 30 seconds with
antiseptics, then excised a standard square of skin, liberated the bacteria by abrasion and agitation, and
counted the bacteria. He found that iodine in ethanol reduced bacteria by 96%, followed by PI with an
89% reduction, and CHG in ethanol with 88%. CHG alone reduced bacteria by 82%, while benzalkonium
chloride reduced bacteria by 39%. Selwyn does not state the number of volunteers or report a
randomization scheme or statistical analysis of the results. He did not study a clinical outcome.

Institutional Settings

7. School absenteeism reduced — The CTFA states that use of hand sanitizer reduced absenteeism among
elementary school teachers and students (Hammond et al. 2000; Shinder and Dyer, undated).

The elementary school setting presents multiple uncontrolled confounders that preclude any conclusion
about a definitive benefit for a hand sanitizer.
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8. Reduction in respiratory infection rate in adult day care centers — The CTFA states that use of a
hand sanitizer as a supplement to handwashing was implicated in the significant reduction of respiratory
infections in three adult day care centers (Falsey et al. 1999).

Falsey et al. 1999 evaluated the effect of a 4-month handwashing intervention in reducing respiratory
illness in senior day-care centers. The investigators gave staff in three adult day-care centers a fanny pack
with virucidal alcohol foam with instructions to wash their hands and supplement with alcohol foam after
each patient care event and if they coughed or sneezed in their hands. The staff used the alcohol foam for
two months and used their standard procedure for two months. The investigators compared the 4-month
infection rate with a 3-year historical control. The study was not randomized or controlled. Handwashing
compliance was not assessed. Rates of infection in the adults in the day care centers were not significantly
different in the 2-month test period versus the 2-month standard procedure. The investigators found no
apparent added benefit of virucidal foam.

9. Reduced symptoms of enteric disease — The CTFA states that hand rinses significantly reduced these
symptoms in family day care homes (Butz et al. 1990).

Butz et al. 1990 is covered in another review of healthcare antiseptics by an interdisciplinary scientist in
the Division of Over-the-Counter Drugs.

10. Reduced eye and skin/wound infection rates — The CTFA states that use of a topical antimicrobial
product significantly reduced infection rates in a long-term care facility (Hoffmann et al. 1999).

Eckert and Falsey (above) address this topic. Hoffman et al. 1999 is an abstract with insufficient
information to support clinical benefit.

11. Healing of scrapes and scratches — The CTFA states that bathing with topical antimicrobial products
and use of those products to clean cuts, scratches and abrasions led to a significantly improvement in
wound healing and a lower frequency of infection (Dubow and Winter 1967; MacKenzie 1970;
Somerville et al. 1970).

Dubow and Winter 1967 compared the effects of an antibacterial soap containing hexachlorophene and
trichlorocabanilide (Dial soap) and a placebo soap upon the occurrence of infections from superficial cuts,
scratches, and abrasions. The investigators conducted a double blind, controlled, study of 320 males from
ages 8-16 years old housed in a juvenile detention home. All subjects were required to bathe daily with
the soap assigned to the dorm. The test soap and placebo soap were each assigned to half the dorms.
When a subject sustained a cut, scratch or abrasion, he was required to report to a nurse who washed the
wound. The nurse assessed the wound severity as mild, moderate or severe, and documented healing. No
other medication was used. The investigators assessed overall healing to be better in the test soap group
with 158 total assessed as having good, average or poor healing. The placebo group had 225 total assessed
as having good, average, or poor healing (P<0.001). This study was not randomized, the placebo group
had substantially more subjects, potentially skewing results, and the assignment of wound severity is a
clinical judgment, requiring standardization of assessment, which was not discussed by the authors.
Additional washing of the wound by the subjects was not precluded or prohibited by the protocol. In
addition, this study does not address a TFM indication.

The MacKenzie and Somerville articles do not address a TFM indication.
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12. MRSA eradicated in a day care setting — The CTFA states that an antimicrobial regimen including
the daily use of a topical antimicrobial product was reported to have cleared up an MRSA infection in one
child and two other infected contacts within three months (Shahin et al. 1999).

Shahin et al 1999 involves only 3 subjects, which is insufficient to establish clinical benefit.

Home Settings

13. Atopic skin — The CTFA states that use of topical antimicrobial preparations improved the overall
health of the skin as measured by a decrease in areas affected by atopic dermatitis and significantly fewer
bacterial numbers on the skin (Breneman et al. 1998; Akiyama et al. 1997; Sugimoto et al. 1997).

These three articles involve the topical application of antimicrobials to abnormal skin and do not address a
TFM indication.

14. Skin infection risk — The CTFA states that a mathematical model showed that the use of antibacterial
soap would result in a considerable reduction in the risk of infection (Rose and Haas 1999). Also, the
CTFA states that use of topical antimicrobial preparations reduced the recurrence of infective skin lesions
(Leigh and Joy 1993).

Rose and Haas 1999 developed a mathematical model regarding the risk of infection but did not study a
clinical outcome. Gibson, Rose, Haas, Gerba, and Rusin 2002 expanded on the mathematical model using
Shigella as an example, but again do not study a clinical outcome. The Gibson et al 2002 article is
reviewed under the CTFA C80 submission below.

Leigh and Joy 1993 compared the use of mupirocin nasal ointment and a chlorhexidine/neomycin
combination cream in eradicating staphylococcal nasal carriage. Mupirocin is a prescription product. The
combination of chlorhexidine with neomycin in a cream used topically in the nose does not address a
TFM indication.

15. Adjunct to acne treatment — The CTFA states that use of topical antimicrobial preparations
decreased inflammation and improved skin condition when used as an adjunct treatment in acne patients
(Brown 1977; Franz et al. 1978; Jampani et al. 2000a; Jampani et al. 2000b).

Brown 1977 studied topical povidone-iodine foam (Betadine Skin Cleanser Foam) in the treatment of 36
young adults with acne vulgaris. Subjects used concomitant therapy with another topical product, an oral
contraceptive, ultraviolet light, or oral tetracycline. The investigators assessed 19 of the 32 subjects
completing the six month study to have “benefited considerably”, while 8 derived “some benefit” and 5
showed no improvement. This study did not employ an inactive control. The methodology was
confounded by multiple interventions and the population was small. The investigators did not have a
validated scale or acne pustule count method for their assessment. This study does not address a TFM
indication.

Franz et al. 1978 studied three groups of young adult subjects with mild to moderate acne in a double-

blind, randomized protocol for eight weeks, treating them with topical acne creams containing vehicle
(Group A, active control, contained alcohol and sulfur), 0.1% triclosan Group B, or 0.1% triclosan plus
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0.75% propylene phenoxetol (Group C). The investigators counted lesions, the degree of inflammation,
and also included the subject’s assessment of their condition. Fifty five of 72 subjects completed the
treatment, with 19 in Group A, 22 in Group B, and 14 in Group C. Dropouts were primarily due to
transfer of personnel. The investigators found 96 non-inflamed and 79 inflamed lesions in Group A; 78
non-inflamed and 56 inflamed lesions in Group B, and 79 non-inflamed and 57 inflamed lesions in Group
C (P<0.05 for B&C versus A, no difference between B&C). Subjects rated the Group C product better
than Group B, which was better than Group A. This randomized, controlled trial had a substantial number
of dropouts and lasted only 8 weeks. Of note, this study does not address a TFM indication.

Jampani et al. 2000a is a poster presentation discussing a transepidermal delivery of topical antimicrobials
and moisturizers. There is insufficient information to support clinical benefit. Jampani et al. 2000b is a
poster presentation reporting use of a hand gel in reducing the number of acne lesions in 14 subjects after
12 weeks use. The authors did not identify the hand gel. There is insufficient information to support
clinical benefit and these posters do not study the TFM indications under consideration.

16. Reduced respiratory illnesses in mothers — The CTFA states that hand disinfecting treatments
significantly reduced respiratory illnesses in mothers caring for sick children (Hendley and Gwaltney
1988).

Hendley and Gwaltney 1988 reviewed the literature regarding the mechanisms of transmission of
rhinovirus infections, and then summarized a study of 231 families they conducted from 1979-1982. They
instructed mothers to dip their fingers in an iodine or placebo solution periodically (about every 3-4 hours
for up to two weeks) after noticing symptoms of an acute respiratory illness in a family member. In the
iodine group from 1979-1982, 4 of 57 mothers exposed to a respiratory illness became ill, while 16 of 79
in the placebo group became ill (P=0.047). When a rhinovirus was actually cultured, 0 of 11 mothers
became ill in the iodine group, while 5 of 16 in the placebo group became ill (P=0.1). This study was
randomized but compliance was gauged solely by observing a brown discoloration on the fingers.
Subjects could also use soap and other household products. Other confounders were present such as the
time delay in exposure of the mother versus when the patient first developed symptoms. Of note, when
rhinovirus was actually cultured there was no difference between infections in the iodine and placebo

group.

17. Reduced puerperal mastitis rate in nursing mothers — The CTFA states that use of a hand
disinfectant significantly reduced the incidence of puerperal mastitis in cows (Peters and Flick Fillies
1991). There is considerable precedence for this in the dairy literature which repeatedly shows the
importance of topical antimicrobial products in preventing the transfer of Staphylococci during the
milking process (Boddie et al. 1990; Boddie et al. 1997; Hicks et al. 1981; Pankey et al. 1983; Kovars
1985; Sheldrake and Hoare 1981; Sheldrake and Hoare 1983; National Mastitis Council Research
Committee 2000).

Since this review concerns human clinical benefit, and not dairy literature, the 9 references in this group
are not reviewed.

18. Reduced eye infection — The CTFA states that use of an antibacterial hand soap correlated with fewer
staphylococcal infections of the eye (Samalonis 1999).
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Samalonis 1999 is an abstract or report by Lisa Salmalonis, a correspondent, who interviewed Warren
Cross, MD for Eyeworld, a newsmagazine. Cross studied 427 patients with eye infections and noted that
89% used a nondeodorant facial soap. He looked at cases without a control group and did not provide a
statistical analysis. He recommended that a deodorant soap be used before and after ocular surgery. The
specific ingredient in a deodorant soap is not mentioned. This report does not address the TFM issues
under consideration in this review.

18. Reduction of bacteria on contact lens — The CTFA states that it is prudent to keep a contact lens as
free of bacteria as possible, not only by sterilization of the lens, but by decreasing the risk of bacterial
transfer from the hands to the lens (Ly et al. 1997).

Ly et al. 1997 does not study a clinical outcome and does not study a TFM indication.

19. Nosocomial infections: overview

The CTFA notes in 1978 Britt et al. estimated that over 2 million nosocomial infections occur each year,
accounting for 29 million days of acute hospital care (Britt et al. 1978).

Britt et al. 1978 discusses nosocomial infections, but this is not an article about the clinical benefit of a
healthcare antiseptic.

20. Additional Topic:

In CP7 the CTFA also presented a monograph on chlorhexidine, published in 1986 that included 24 brief
publications including 2 editorials and 22 abstracts or short papers. This reviewer found that none of the
24 publications proved clinical benefit.

Comment 80
On August 27, 2003 (C80) the CTFA reiterated their arguments from CP7 and updated some references
they believe support their position. In each category the statements are those of the CTFA.

Invasive Procedures

1. Blood Cultures: The CTFA states that the use of topical antimicrobial preparations on the skin prior to
withdrawing blood has been shown to reduce the number of contaminated blood cultures. This reduces the
number of times blood needs to be drawn and prevents the prescription of unnecessary medication to fight
non-existent infections. Additional studies are related to this benefit (Calfee and Farr 2002, Olmsted et al.
2002).

Calfee and Farr 2002 performed a randomized, investigator-blinded, crossover study of 12,692
percutaneously-drawn blood cultures from a hospital emergency room and wards. They compared the
effectiveness of four antiseptics, 10% PI, 70% IPA, tincture of iodine, or PI with 70% ethanol (Persist), in
the prevention of contamination of the blood cultures over successive 12 week study periods interspersed
with a 2 week washout. A total of 333 (2.62%) of the 12,692 blood cultures were contaminated during the
study period compared to 3.21% of 12,859 during the previous 12 month period (RR 0.82, 95% CI=0.71-
0.94, P=0.006). The individual contamination rates, P1=2.93%, 70% IPA=2.50%, tincture of
iodine=2.58%, Persist=2.46%, were insignificantly different. The investigators concluded than IPA might
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be the optimal antiseptic due to low cost and tolerability, but they did not link contamination rates with a
clinical outcome. They did not describe the method of data collection from the earlier 12 month
comparison period. This study did not address clinical outcomes or a specific TFM indication.

Olmsted et al. 2002 found that tincture of iodine reduced the overall contamination rate of blood cultures
to 2% compared to a 4% contamination rate when 10% PI was used. As in the Calfee and Farr study,
Olmsted’s article does not link contamination with a clinical outcome. Also, the article does not address a
TFM indication.

2. Catheters and Intravenous Lines— The CTFA states that contamination of these invasive prostheses
comes from both the patient and from the hands of the caregiver and that additional examples of benefit
from the use of topical antimicrobial products have been shown (Chaiyakunapruk et al. 2002, Kinoshita et
al. 2002).

Chaiyakunapruk et al. 2002 performed a meta-analysis of eight randomized trials comparing
chlorhexidine gluconate (CHG) with povidone-iodine (PI) in preventing catheter-related bloodstream
infection. One of the trials is the Maki et al. 1991 study reviewed above, two are abstracts, one is a paper
presentation, and the remaining four are published studies. A total of 4,143 catheters were involved. The
various studies used different formulations of CHG and slightly different definitions of bloodstream
infection. All studies used 10% PI for the control group. Five of the studies clearly described the
procedure for care of the catheter site. Four of the studies specified that antibiotic ointments were not
used. Only one study blinded investigators to the antiseptic used. Patient eligibility criteria were clearly
described in five of the studies. Several of the studies defined catheter-related bloodstream infection
differently, and none reported strategies to distinguish bacteremia from blood culture contamination.
However, all required isolating the same organism from the catheter and the bloodstream. The risk for
catheter colonization and catheter-related bloodstream infection were significantly lower in the CHG
group than in the PI group. The infection rate was about 1% with CHG and 2% with PL, with an overall
summary risk ratio for catheter-related bloodstream infection of 0.49 (95% CI, 0.28 to 0.88) with CHG
versus PI. While this article is helpful in summarizing the available data, it does not provide conclusive
information. The many differences in methodology between the studies make suspect any firm conclusion
about the benefit of CHG over PI.

The CTFA did not supply the Kinoshita et al. 2002 article and this reviewer did not find the article in
PubMed.

Regarding Non-invasive Procedures, The CTFA states:

3. Reduced Infection Rates — The CTFA states that three studies showed significant reduction in
infection rates in a clinical settings from the use of alcohol hand sanitizers (Fendler et al. 2002; Hilburn et
al. 2003), and in a non-clinical setting from the use of 1.2% triclocarban (Luby et al. 2002).

Fendler et al 2002 conducted a 34-month, nonrandomized, unblinded study in an extended care facility,
from July 1997-May 2000. The investigators studied an alcohol gel hand sanitizer (Purell Instant Hand
Sanitizer) in caregivers on 2" 3™ floors (subacute care), while the first floor was a control (chronic
care). All 3 floors had antimicrobial soap (Micrell Antimicrobial Lotion Soap). The Purell group was
instructed to use the antimicrobial soap after every fifth use of the Purell. The investigators found that the
units using the Purell had a 30.4% lower infection rate. The infections were mostly UTIs, respiratory tract,
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and wound infections. The actual number of times caregivers washed hands, while caring for patients, was
not compared between the units. The concomitant use of Micrell in the Purell group is a confounder. The
medical problems in the study populations differed (subacute vs. chronic). The absence of randomization
and blinding complicates any interpretation.

Hilburn et al. 2003 is an extension of the Fendler et al 2002 article reviewed above, and presents similar
methodology flaws. The investigators studied the Purell Instant Hand Sanitizer in a hospital over 10
months. They found a 36.1% decrease in nosocomial infections over a 10-month period when Purell was
used by the HCWs on the orthopedic surgical unit and overflow surgery unit. Surgical site infections
(SSls) increased slightly, but insignificantly. A lower number of UTIs accounted for eighty percent of the
reduction in nosocomial infections. The lack of improvement in SSIs, but the marked improvement in
UTIs, is of unclear significance. The authors did not comment on Foley catheter care technique. The study
did not observe handwashing, and did not employ a control, such as plain soap.

Luby et al. 2002 evaluated the effect of using an antibacterial soap on the incidence of impetigo in low-
income households in Karachi, Pakistan. In a randomized and blinded study the investigators provided
162 households with a regular supply of 1.2% triclocarban soap (Safeguard) or identical placebo soap (81
in each group). Participants were instructed to continue their regular routine of bathing and hand washing,
but to substitute their usual soap with the study soap. The investigators enrolled 79 nearby households as
controls, which washed or did not wash per their custom. Behavior with regard to handwashing was not
assessed in the data collection. Households with triclocarban soap had a 23% lower incidence of impetigo
compared to placebo soap, (P=0.28, not statistically significant), and a 47% lower incidence than standard
practice households (P= 0.02). The placebo group had a 24% lower incidence of impetigo than standard
households, which was not significantly different. The investigators noted that a 70% increase in sample
size would have been needed to provide stronger statistics. The overall incidence of impetigo was lower
in the study than what they had anticipated from a pilot trial. This study provided a clinical outcome. The
study was randomized, blinded, used a placebo, plus had a separate control group. However, since the
active soap was not better than the placebo soap, the lower incidence of impetigo with the triclocarban
soap compared with standard practices might have been due to a difference in behavior rather than due to
the active soap.

4. Mathematical Modeling — Two mathematical models were published providing quantitative
assessment of risk reduction from hand washing with antibacterial soaps (Gibson et al. 2002, Marie et al.
2002).

Gibson et al. 2002 provides a mathematical model to assess the probability of becoming infected based
upon known characteristics of the infectious agent and the means of transmission. This article is not a
clinical study of a healthcare antiseptic.

Marie et al 2002 employs similar mathematical techniques to assess salmonella risk from raw chicken. As
with the Gibson et al article above, this article is not a clinical study of a healthcare antiseptic.

The CTFA presents four additional handwash studies in Comment 80 noting that these studies are
published since CP7:

Trick et al 2003 studied the effects of using plain soap and water and either a 62% alcohol gel or a 1%
benzethonium chloride wipe on the transient flora on the hands of 66 surgical intensive care unit nurses.
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The investigators defined a transient organism as all organisms other than methicillin-resistant coagulase-
negative (MRCN) staphylococci. They found that hands cleansed with alcohol-based hand gel were
significantly less likely to be contaminated with MRCN staphylococci, Candida species, or any transient
organism compared with the use of plain soap and water. The investigators did not study a clinical
outcome.

Sickbert-Bennet et al 2002 is a poster presentation comparing the effects of 13 handwash products in 10-
second washes. The investigators did not report the number of subjects nor list all 13 products; however,
as an example, they found that 4% CHG reduced Serratia by 3.77 log, bland soap by 1.64 log, and 62%
ethanol by 0.67 log. The investigators did not assess a clinical outcome.

Weber et al 2003 studied the effectiveness of CHG, ethanol, chlorine-containing wipes, and soap and
water in removing Bacillus atrophaeus spores as a surrogate of Bacillus anthracis. The investigators did
not study a clinical outcome.

Voss and Goroncy-Bermes 2000 is an abstract of a study comparing a CHG handwash, an alcohol
disinfectant and bland soap in removing S. aureus from the hands. The investigators did not study a
clinical outcome.

The CTFA also presented new data on Surgical Scrub Preparations, Surrogate Organisms, and
Neutralization. These topics are covered in other reviews of healthcare antiseptics by interdisciplinary
scientists in the Division of Over-the-Counter Drugs.

Summary

The CTFA submitted literature regarding healthcare antiseptics to support their request that FDA revise
the performance and effectiveness guidelines in the Health-Care Antiseptic Drug Products Monograph.
The CTFA outlined an argument about the benefit and efficacy of healthcare antiseptics in the clinical
arena and also in other settings, including extended care facilities, schools, and the home. The majority of
the literature articles cited develops conclusions that cannot be supported by the data due to design flaws
in the studies. Examples of the design flaws are failure to randomize or blind, failure to use an inactive
control, failure to document proper training, failure to observe and document handwashing or
preoperative site preparation technique, inadequate statistical power, and in some cases in the failure to
analyze results for statistical significance. Studies that evaluated the antibacterial performance of a
healthcare antiseptic(s), without a correlation with a clinical outcome, might provide interesting
information about the antiseptic(s) but do not provide a a direct correlation between a specific reduction in
bacteria on the skin with a reduction in infection rates. Studies that evaluated the performance of a
healthcare antiseptic for indications other than those proposed in the TFM, are not helpful in assessing
efficacy of ingredients for indications proposed in the monograph.
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Conclusions:

The literature articles and abstracts that CTFA proffered as support for its request that FDA revise the
performance and effectiveness guidelines in the Health-Care Antiseptic Drug Products Monograph are, in
fact, not supportive of the request. From 130 articles and abstracts evaluated, none can clearly support a
change in the efficacy criteria for the antiseptic(s) indications studied, principally because of methodology
flaws or non-clinical endpoints.

Steven Osborne, M.D.
Medical Officer Reviewer, HFD-560

Concurrence
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LEGEND

ACF=acute care facility

AGNB-=aerobic gram negative bacteria

APIC=27" Annual Educational Conference & International Meeting June 2000
Betadine=10% povidone-iodine formulation

CHG=chlorhexidine gluconate, often 2% or 4%

CVC=central venous catheter

CVL=central venous line

Dettol=PCMX=parachlorometaxylenol

ECF=extended care facility

HCW=health care worker

Hexol= 0.5% CHG+60% isopropanol

Hibiclens=4% chlorhexidine gluconate formulation

Hibiscrub=4% CHG in 70% isopropyl alcohol

ICN/ICU/SCN=intensive care nursery/intensive care unit/special care nursery
IP A=isopropyl alcohol

MRSA=methicillin-resistant Staphylococcus aureus

N/A=not applicable

NI = nosocomial infection(s), usually defined as NI if infection occurs more than 72 hrs after admission
NIC=no inactive control (ie no formulation alone, no excipient alone, not compared to water alone)
NICU=neonatal intensive care nursery

NR=not randomized

pHisoHex=3% hexachlorophene formulation

Pl=povidone-iodine, often 7.5%

PPP=Patient Preoperative Preparation

SS= surgical scrub

SSI=surgical site infection

UTI=urinary tract infection

VAP=ventilator-assisted pneumonia
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