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                          MEMORANDUM
Department of Health and Human Services
Food and Drugs Administration
Center for Drug Evaluation and Research


Date:

February 24, 2005

From:

Healthcare Topical Antiseptic Review Team 
Through:
Division of Over-the-Counter Drug Products 



Office of Drug Evaluation V

To:
Members of Nonprescription Drug Advisory Committee (NDAC), Consultants and Guests


Subject:
March 23, 2005 NDAC Meeting

The Division of Over-the-Counter Drug Products (DOTCDP) is seeking input from NDAC about our current standards for the evaluation of the efficacy of topical antiseptics for health care, including healthcare personnel handwashes, patient preoperative skin preparations, and surgical hand scrubs.  DOTCDP currently uses microbiologic endpoints as surrogates for clinical efficacy, as we have since setting efficacy standards for these products the 1970’s.   To meet our efficacy standards, products are required to produce specified reductions in the bacterial load on the skin (measured by log reductions in bacteria) following in vivo simulations of actual use.  The manufacturers of healthcare antiseptics, primarily represented by the Cosmetics, Toiletries and Fragrance Association (CTFA), has requested that DOTCDP consider reducing the required log reduction criteria.  

NDAC will be asked to consider whether the evidence provided by CTFA or other manufacturers is sufficient to lower log reduction criteria.  NDAC may also consider the development and future implementation of markedly different methods of product evaluation.  DOTCDP stresses, however, our need for a practical regulatory standard that can be applied to imminent decisions about product marketing (via NDA approval and OTC monograph criteria).  This summary memo provides a further introduction to the NDAC discussion issues and the background material presented in this package.  Following presentations of additional data at the March 23 meeting, FDA will seek NDAC input regarding the topics that are presented in italics throughout this document (NDAC TOPIC).  A glossary of abbreviations acronyms is provided at the end of this memo.

1.  
Regulation of Healthcare Antiseptics

The current paradigm for evaluation of healthcare antiseptics evolved through assessment of products under two different regulatory programs, New Drug Review and OTC Drug Review.

1.1
What are the regulated healthcare antiseptics?

The U.S. Food and Drug Administration regulates all products that contain active ingredients marketed or proposed for use in the following categories:

Category
Definitions
Indicated Use

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


Handwash to help reduce bacteria that potentially can cause disease.

Surgical Hand Scrub
An antiseptic containing preparation that significantly reduces the number of micro-organisms on intact skin; it is broad spectrum, fast acting, and persistent.


Significantly reduces the number of microorganisms on the skin prior to surgery.

Patient Preoperative Skin Preparation
A fast acting, broad spectrum, and persistent antiseptic containing preparation that significantly reduces the number of microorganisms on intact skin.
For the preparation of the skin prior to surgery 

-or-

Helps reduce bacteria that potentially cause skin infection.

-or-

For the preparation for the skin prior to injection.



1.2
Which healthcare antiseptics are regulated under the New Drug Review? 

New drugs are active ingredients that have not been previously investigated or new types of products that are made with previously investigated active ingredients.  The U.S. Food and Drug Administration (FDA) regulates new drugs by helping to insure the safety of product development studies under Investigational New Drug (IND) applications.  Proposals by industry to market new drugs are New Drug Applications (NDAs) and are reviewed by FDA for safety and effectiveness. 

In the 1970s, FDA reviewed NDAs for healthcare antiseptics containing chlorhexidine gluconate and products containing this active ingredient were approved for marketing.  FDA drew on its experience with the investigations submitted in these NDAs to describe testing methods and set the bacterial  reduction criteria that are currently in use.  There are no corresponding clinical data that demonstrate that bacterial reductions of the required magnitude produce a reduction in clinical infection rates. 

NDAC TOPIC:   NDAs for healthcare antiseptics are regularly received and reviewed by FDA.  Should the current standards for approval of healthcare antiseptics should continue to be used or modified?  What standards should be applied to ongoing reviews and what are NDAC’s recommendations about modifying these standards for future use?

1.3
What is the OTC Drug Review?
The OTC drug review is a regulatory program that is an alternative to the new drug review process.  The OTC drug review that was implemented in the 1970’s to expedite regulatory decision making exclusively for OTC products that were marketed prior to 1975.  The review is a four-step notice and public comment rulemaking process:

OTC Drug Review
Description of the Process

Advisory Review Panel
Evaluation of data submitted in response to FDA's call for data on an OTC drug Product category, e.g., antiseptics drug products.



Advance Notice of proposed Rulemaking (ANPR)
Publication of the Panel's recommendations along with FDA's proposed regulation based on these recommendations with an opportunity for comment and submission of new data.



Tentative Final Monograph (TFM)
FDA's proposed regulation based on FDA's consideration of the Panel's recommendations and comments and new data received with an opportunity for comment and submission of new data.



Final Rule (FR)
FDA's regulation.



The end product of the OTC drug review process is a final regulation that describes active ingredients, doses, and labeling conditions under which products are recognized as safe and effective for OTC use.  Products that are compliant with a final regulation may be marketed without prior FDA approval and are not required to be submitted for evaluation as NDAs. Manufacturers of monograph products are required to conduct the studies that are specified in the final monograph and retain the results on file for inspection at FDA’s discretion.

1.4
What information about the healthcare antiseptics has been published as part of the OTC Drug Review? 

The following table is a summary of the Federal Register documents related to the development of the rulemaking for healthcare antiseptic drug products for OTC human use.   This information available in the public record and provides the rationale for past decisions.  A copy of the entire June 17, 1994 TFM for OTC healthcare antiseptic drugs products is provided as TAB 1.   The TFM provides the current test methods and efficacy criteria, which will be discussed in subsequent sections of this document.  Product manufacturers are not bound by the tentative final monograph and are not required to comply with the OTC monograph stipulations until the effective date of the final regulation.  

DOTCDP is working to finalize this monograph in the near future and would like to have standards (i.e., test methods and efficacy criteria) for the OTC drug review that are consistent with the standards used in NDA review. 

Federal Register Notice
Information in Notice



September 13, 1974 (39 FR 33102)  Establishment of  a Monograph for OTC Topical Antiseptic Drug Products
FDA published the recommendations of the Advisory Review Panel on OTC Topical Antiseptics Drug Products (the Panel) on the following categories: (1) skin antiseptic, (2) antimicrobial soaps, (3) skin wound cleanser, (4) healthcare personnel handwash, (5) surgical hand scrub, and (6) patient preoperative skin preparation.

●   The Panel's discussion on the effectiveness of healthcare personnel handwash, surgical hand scrub, and patient preoperative skin preparations.  

●   The Panel stated that only one of the drug product categories, skin antiseptic needed clinical data to support the effectiveness of these products.  The benefits of the reduction of transient and resident bacteria is sufficiently supported as an added benefit in all other products where antimicrobials are included in the formulation.

●   Specific protocols recommended by the Panel for the effectiveness testing of these products. Only one of the testing protocols included a required log reduction necessary to demonstrate effectiveness:

· Patient preoperative skin preparation- minimum of a 3-log10 reduction will be required to establish efficacy for a product labeled as a pre-operative skin preparation sampling from various parts of the body including the genital area.



January 6, 1978 (43 FR 1210)

TFM for OTC Topical Antimicrobial Drug Products
FDA publishes the TFM containing the Commissioner’s tentative conclusions and proposed effectiveness testing of (1) estimation of skin flora (other than on the hands), (2) antimicrobial soaps, (3) skin wound cleanser, (4) healthcare personnel handwash, (5) surgical hand scrub, and (6) patient preoperative skin preparation.  This was based on recommendations of the Panel, as well as comments on the Panel’s report.

●   This notice discusses comments regarding testing requirements and guidelines of healthcare personnel handwash, surgical hand scrub, and patient preoperative skin preparation.  

●   This notice summarizes specific protocols recommended by the Commissioner:

· Healthcare personnel handwash- artificial contamination of hand 

 to simulate actual practice; testing procedure of hand contamination and washing followed by evaluation of the count of contaminating the organisms should be done at least 25 times in succession; testing the hypothesis that the product produces a given reduction similar to the surgical scrub.

· Surgical hand scrub- test of the assumption that the product produces a given log10 reduction, such as 1-, 2-, or 3- log10 reduction compared to the baseline; the count will not exceed baseline in 6 hours in the testing of the product.

· Patient preoperative skin preparation- minimum of a 3-log10 

            Reduction will be required to establish efficacy for a product labeled as a pre-operative skin preparation sampling from various parts of the body, including the genital area.  

June 17, 1994 (59 FR 31402)

Amendment to the TFM for OTC Healthcare Antiseptic Drug Products (TAB 1)


●    In this notice, FDA amends the TFM to establish subpart E of part 333, establishment of a monograph for OTC healthcare antiseptic drug products.  This category is generally intended for use by health professionals and includes healthcare personnel hand washes, surgical hand scrubs, and patient preoperative skin preparation.

●    This notice discusses comments regarding testing issues

●    This notice begins FDA’s proposal on new subpart E – Healthcare Antiseptic Drug Products, which include the following:

            (   § 333.403   Definitions.

            (   § 333.410   Healthcare personnel handwash active ingredients.

            (   § 333.412   Patient preoperative skin preparation active 

                                      ingredients.

            (   § 333.414   Surgical hand scrub active ingredients.

            (   § 333.450   Labeling of healthcare antiseptic drug products.

            (   § 333.455   Labeling of healthcare personnel handwash drug   

                                      products.

            (   § 333.460   Labeling of patient preoperative skin preparation drug products.

            (   § 333.465   Labeling of surgical hand scrub drug products.

            (   § 333.470   Testing of healthcare antiseptic drug products: surgical hand 

                                      scrub, healthcare personnel handwash, patient preoperative 

                                      skin preparation.



2.
 TFM Efficacy Criteria

This section provides details about the methods and effectiveness criteria in the 1994 TFM for OTC healthcare antiseptics. 

2.1
Do OTC healthcare antiseptics help to reduce infection rates?

Despite the use of extensive infection control measures, nosocomial infections continue to be a significant cause of morbidity and mortality (TAB 2).  OTC healthcare antiseptics are considered an integral part of hospital infection control strategies.  While the benefit of these products is a basic tenet of infection control, data from clinical trials demonstrating the impact of these products on infection rates are lacking.  Isolating the contribution of antiseptics to infection control is difficult because these products are part of a multifaceted approach to infection prevention and is further complicated by numerous factors beyond hospital infection control measures, such as patient health status.   It remains unclear that clinical efficacy trials can be conducted that adequately control for the myriad of confounding factors.  While direct evidence of the clinical benefit of OTC healthcare antiseptics is limited, the use of these products remains a standard of care (TAB 3).

NDAC TOPIC:  What assumptions can be made about the relationship between the use of OTC healthcare antiseptics and current infection rates in the general population?  If it can be assumed that OTC healthcare antiseptics help to lower infection rates, what would be the impact, if any, of changing the criteria on which products are evaluated?  How could this impact be assessed?

2.2
What tests are currently required to demonstrate the efficacy of OTC healthcare antiseptics?

FDA was challenged to regulate these the OTC healthcare antiseptics without methods to directly assess their clinical effect.  In response, FDA designated surrogate endpoints, as provided by current regulation (TAB 4).  The experience with early NDAs for chlorhexidine gluconate was translated into a series of test methods and performance criteria, as described in the 1994 TFM.   The TFM requires that effectiveness be demonstrated for each formulation of any healthcare antiseptic active ingredient.  

The currently proposed testing consists of in vitro and in vivo studies.  In vitro studies are designed to demonstrate the product’s spectrum and kinetics of antimicrobial activity, as well as the potential for the development of resistance associated with product use.  

In vivo test methods and evaluation criteria are based on the premise that bacterial reductions translate to a reduced potential for infection and that bacterial reduction can be adequately demonstrated using tests that simulate conditions of actual use for each OTC healthcare antiseptic product category.  For example, the intended use of a healthcare personnel handwash is to reduce the risk of patient-to-patient cross contamination.  Thus, studies are designed to demonstrate effectiveness of a product in the presence of bacterial challenge.  The hands are artificially contaminated with a marker organism, and the reduction from the baseline numbers of the contaminating organism are determined after use of the test product.  This contamination and handwash procedure is repeated 10 times, and bacterial reductions are determined after the first, third, seventh, and tenth washes.  This aspect of the study design is intended to mimic the repeated use of the product.  The product must achieve a specified reduction after the first and tenth washes.

Surgical hand scrubs and preoperative skin preps are tested against resident skin microflora.  There is no artificial contamination in these studies.  Similar to the healthcare personnel handwashes, the testing of a surgical hand scrub involves multiple test product use, and the repeated measurement of bacterial reductions.  There are 11 test product uses over 5 days.  The test product must achieve a specified bacterial reduction on days 1, 2, and 5, and bacterial counts must not exceed baseline counts at 6 hours on day 1.  Patient preoperative skin prep testing tests a single application of the product on a dry skin site (abdomen or back) and a moist skin site (groin or axilla) with higher numbers of resident bacteria.  Patient preop preps are also required to suppress bacterial growth for 6 hours.   

NDAC TOPIC:  How closely do the existing test procedures mimic actual use conditions?  Does each step of the procedures (e.g., number of test repetitions, multiple sampling sites) provide useful information about product performance (e.g., time to effect, persistance of effect)? 

Bacteria are recovered by applying a stripping solution in a collection device.  The stripping solution is diluted and plated on a growth medium.  The resulting colony forming units (CFU) are counted and the number is transformed to logarithms (base 10).   Log reduction for an individual subject is determined by comparison of the pre- and post-application CFU values and is independent of the actual value of pre- and post-application bacterial load on the skin.  The level of residual bacteria on the skin and the virulence of the residual bacteria are not factored into the log reduction determination.  The study endpoint, and basis for efficacy determinations, is the average log reduction for all study subjects demonstrated by the test product.

NDAC TOPIC:  Is the antiseptic activity of a product adequately described by bacterial log reduction?  What level of bacterial load should be considered an adequately challenging baseline?  Should the post-treatment bacterial load (residual bacteria) be considered in efficacy assessment? 

For a product to be considered effective it must meet the above criteria when studied using a randomized parallel study design that includes the use of an active control.  The active control has been included in the recommended methods for validation of test procedures (i.e., conduct of the biological assay).  The active control can be any product currently approved by the Agency.  In practice, this standard is usually a chlorhexidine gluconate-containing product or alcohol. The test product is not required to demonstrate superiority to the active control.  The current trial design does not require the inclusion of a vehicle or placebo control. 

NDAC TOPIC:  Should active and vehicle controls be included in efficacy assessments for OTC healthcare antiseptics?  If so, should the bacterial reduction response to the test product and controls be compared to determine efficacy?

2.3
What are the current criteria that are applied to bacterial reduction data to make a determination of efficacy?  

FDA has proposed specific criteria for final formulations of healthcare personnel handwashes, surgical hand scrubs, and patient preoperative skin preparations.  They are based on the recommendations of the Advisory Review Panel on OTC Topical Antiseptics Drug Products (basis for the 1974 ANPR) and FDA experience in evaluating the surrogate endpoints of these types of drug products through the NDA process.  The endpoint of each study is the average bacterial  reduction for the study population.  It is not required that all individual subjects meet threshold bacterial reduction.  A product is considered effective if it meets the criteria for each testing phase in its indication category as shown in the following table.

Indication


Bacterial Reduction (log10)

Healthcare Personnel Handwash
2-log CFU / 1st Wash

3-log CFU / 10th Wash

Surgical Hand Scrub
1-log CFU / Day 1 – Wash 1

2-log CFU / Day 2 – Wash 2

3-log CFU / Day 5 – Wash 11

(not to exceed baseline 6 hours after use)

Patient Preoperative Skin Preparation
1-log CFU / Pre-injection 

2-log CFU / Abdomen

3-log CFU / Groin 

(not to exceed baseline 6 hours after use)

NDAC TOPIC:  What measures of product performance should be available in product labeling to accurately characterize individual products and to help users compare products?

2.4
What are sources of variation in the currently recommended test methods? 

The widely recognized sources of variability inherent in the recommended test methods are described below.  Each of these methodologic concerns can confound the interpretation of individual study results and limit the implementation of testing standards.

· Baseline bacteria levels – The resident bacterial microflora load is highly variable among individuals within the general population.  While current methods specify a minimum bacterial count for individuals to be included in the assessment of surgical hand scrubs and preoperative skin preparations, there can be considerable intersubject variability of baseline bacterial counts within a single study.

· Test product application – Currently recommended test methods specify that the test product should be used according to the labeled directions.  Deviation from labeled procedure, as well as variation in mechanical factors (e.g., vigor of scrub technique), can affect the reliability of test methods. 

· Use of neutralizers in the biologic assay – Microbiological sampling of the skin occurs after antiseptic product use, so bacterial samples are recovered with residual amounts of the antiseptic.  The amount of residual antiseptic in the sampling solution for each product category has not been quantified in published literature.  This residual antiseptic, if not effectively neutralized, will continue its antimicrobial action and result in an exaggerated bacterial reduction that is not reflective of product performance on the skin. 

To limit post-test bacterial kill, neutralizer can be added in the sampling solution, diluent or growth media.  The 1994 TFM test methods do not specify how or when in the process the neutralizer should be added, the identity of the chemicals that may be used as neutralizers, or the level of bacterial toxicity that neutralizers must demonstrate.  The published literature suggests that use of neutralizers is not standardized among analytical laboratories. 

NDAC TOPIC:  How can test methods, and the associated specifications for the test methods, be improved to reduce sources of variability?

3.
Industry’s Proposal for the TFM Efficacy Criteria 

In response to the 1994 TFM, FDA received comments from the regulated industry, manufacturers of these products (industry).  Numerous comments were received from the industry representative organization, the Cosmetic, Toiletries and Fragrances Association (CTFA).  NDA applicants have expressed similar concerns.  In general, industry objects to the current efficacy criteria (bacterial reductions) and recommends that these thresholds be lowered.  The following are cited as supporting reasons: 

· The recommended reductions lack clinical validation.

· Many studies in the scientific literature of the currently approved (NDA) products fail to demonstrate the required bacterial reductions, suggesting that the criteria are not attainable. 

· Methodology for study conduct (e.g., use of neutralizers by contract analytical laboratories) has changed since the design of the TFM criteria and the performance of previously approved products used to set these criteria may be inflated.

Industry’s comments have been excerpted in the following statements.

3.1 
What is industry’s perspective on relationship between bacterial reduction criteria and clinical benefit (excerpted from industry comments)?

Theoretically, the incidence of infection would be directly related to a specified dose of organisms that cause that infection.  However, there are numerous mitigating factors that influence whether an infection can establish, including immunological status of the host, viability and virulence of the infectious agent, and route of infection.  These factors make it difficult to calculate precisely the level of bacterial reduction needed to demonstrate the benefit of a prophylactic agent.  However, it is possible to demonstrate a significant incremental benefit from the use of topical antimicrobial products.

While there are many studies demonstrating the clinical benefit of using topical antimicrobial products, few present data on the reduction of bacteria at the treated site.  There are many other studies without a clinical endpoint that measure the reduction of bacteria on treated skin using topical antimicrobial products that are known to be efficacious and shown to provide a benefit.  There are some studies that mimic typical use patterns.  This makes it possible to extrapolate the results from an efficacy study to a benefit study that uses a clinical endpoint.

The proposed criteria (in the 1994 TFM) do not reflect the amount of bacteria on the skin at the baseline level that can significantly impact the results of measurement of efficacy.  If the numbers of bacteria on the skin are high, the potential efficacy of the product that can be measured is also higher.  If the numbers of contaminating bacteria are low, while the reduction of bacteria by product use may be as efficient as when the contaminating are high, the absolute reduction in numbers will be lower (TAB 5, TAB 6).

3.2 
What is industry’s perspective on relationship between the 1994 TFM efficacy criteria (excerpted from industry comments)? 

The proposed criteria are overly stringent and inappropriate in that many products with proven efficacy and clinical benefit (e.g., alcohol, iodine, and chlorhexidine gluconate (CHG) products) fail to attain these levels of bacterial reduction (TAB 5, TAB 7, TAB 8).   Ingredients alcohol and iodine are proposed as generally recognized as safe and effective in the TFM and CHG is in the majority of approved NDAs. A variety of different effectiveness criteria have been proposed.

An accurate evaluation of effectiveness requires immediate and complete neutralization in the first and all subsequent sampling fluids in all of the protocols.  If not, killing of microorganisms will continue beyond the experimental exposure time, resulting in an over estimatation of antimicrobial activity.  Neutralization status must be considered in reviewing the performance data of surrogate endpoints.  NDA records have indicated that there is no one consistent method of neutralization. 

3.3
What is industry’s proposal for efficacy criteria? 
The latest industry (CTFA) proposal is described in the table below and is compared to the 1994 TFM criteria.  


Industry 

Bacterial Reduction (log10)
FDA TFM 

Bacterial Reduction 

(log10)

Healthcare Personnel Handwash


Wash 1
1.5
2


Wash 10
----
3

Surgical Hand Scrub*
Wash 1
1
1


Wash 2
---
2


Wash 11
---
3

Patient Preoperative Skin Preparation*
Preinjection
1
1


Abdomen
1
2


Groin
2
3

* Industry has recommended removal of the 6-hour persistence criteria for these products.

NDA TOPIC:  What impact would  lowering efficacy criteria have on infection rates?  What additional information would be needed to address this question? 

4.
FDA Assessment of Industry Comments and Other Published Literature

In response to industry’s comments, FDA conducted reviews for each of the OTC healthcare antiseptic categories to evaluate the available data on clinical benefit, the relationship between infection rates and microbiological endpoints, and the 1994 TFM efficacy criteria.   

4.1
To what extent does the literature submitted by industry establish the clinical benefit of OTC healthcare antiseptics?

Industry submitted 155 literature references and abstracts to support a clinical benefit from the use of OTC healthcare antiseptics (healthcare personnel handwash, patient preoperative skin preparation, and surgical hand scrub).  Wide variation in methods among these studies confounds the assessment of the contribution of OTC healthcare antiseptics to infection control.

Healthcare Personnel Handwash & Patient Preoperative Skin Preparation (TAB 9)

In responding to the 1994 TFM, industry 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 studies described in the majority of the literature articles cited by industry have design flaws such that the stated conclusions are unsupported by the published data. 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 evaluate the antibacterial performance of a healthcare antiseptic, but do not correlate the result with a clinical outcome, are not supportive of clinical benefit.

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

Surgical Hand Scrub (TAB 9)

The studies submitted by industry in support of the clinical benefit of surgical hand scrubs have not shown a direct correlation between the use of any topical antiseptic agent for surgical hand disinfection and a reduction in surgical infection rates.  There are numerous factors involved in surgical site infection development such as: patient age, nutritional status, diabetes, smoking, obesity, coexistent infections at a remote body site, colonization with microorganisms, altered immune response, length of preoperative stay, duration of surgical scrub, skin antisepsis, preoperative shaving, preoperative skin prep, duration of the operation, type of antimicrobial used, operating room ventilation, inadequate sterilization of instruments, foreign material in the surgical site, surgical drain, and surgical technique, poor hemostasis, failure to obliterate dead space, and tissue trauma (1999 Guideline for Prevention of Surgical Site Infection).  The studies evaluated were not adequately controlled to address the multifactorial nature of surgical site infection.  

The majority of the submitted clinical simulation studies showed that many of the products tested do not meet the TFM criteria and contain many design flaws.  However, the literature provided does support the conclusion that the use of topical antimicrobial agents reduces microbial counts on the skin.  There is no evidence to clinically validate changes in the surrogate microbiological endpoint criteria based on the submitted data.  

NDAC TOPIC:  Given the limitations of the published literature in establishing a clinical benefit from use of the OTC healthcare antiseptics, or a reliable methodology to assess such benefit, should FDA continue to rely on surrogate endpoints to make regulatory decisions? 

4.2 
Does the published literature establish a correlation between infection rates and  microbiological endpoints?

Healthcare Personnel Handwash (TAB 10)

FDA review staff screened over 200 articles that were not submitted by industry to determine the clinical validity of microbiologic endpoints described in the TFM for healthcare personnel handwash indication.  FDA found no evidence to suggest that specific bacterial log10 reductions on the hands as a result of healthcare personnel handwashes are associated with a reduced incidence of nosocomial infection.  Ideally, multi-center, randomized, double-blind, appropriately powered, placebo-controlled studies should be conducted to demonstrate the efficacy of an antiseptic in reducing the incidence of disease.  We have not found any studies that employ all of these measures.  However, it may be overly burdensome or unfeasible to conduct such trials.

We have reviewed several well-designed studies that we found relevant during an extensive literature search.  These studies suggest that increasing the number of hand hygiene events, whether by monitoring (e.g., with children) or by providing convenient products (e.g., alcohol), leads to decreased infection rates.  Some of the studies suggest certain antiseptics are active against specific microorganisms, but this was not conclusively demonstrated.  Additional research is needed to establish appropriate endpoints for topical antiseptic products seeking approval as healthcare personnel handwashes.

Surgical Hand Scrub (TAB 10)

FDA review staff screened over 300 articles to determine the clinical validity of microbiologic endpoints described in the TFM for the surgical hand scrub indication.  We were unable to perform a meta-analysis on the correlation of infection rates to microbiologic endpoints for surgical hand scrubs due variability in study designs and analysis and lack of information about study conduct in the published articles.  We found no data available on the correlation of microbiological effects and hospital infection rates.  

Most of the articles reviewed have a number of confounding issues, such as lack of double blind controls, randomization, or baseline measurements, statistical design and analysis flaws, use of multiple methods of surgical hand scrub techniques, and variable timing of neutralizer use. The study of wound infection is complicated by the contribution of endogenous organisms from the patient, healthcare personnel glove tears, breach of sterile technique, inadequate preparation of the skin, or inadequate antibiotic prophylaxis.  Additional research would be needed to clinically validate the surrogate endpoints used for surgical hand scrub drug products. 

Patient Preoperative Skin Preparation (TAB 10)

FDA review staff screened over 400 articles to determine the clinical validity of microbiologic endpoints described in the 1994 TFM for the patient preoperative skin preparation indication.  We  found no evidence to suggest that specific reductions in microbial counts on the skin obtained with use of common preoperative skin preparation products are associated with reductions in the incidence of surgical skin infections (SSI). 


NDAC TOPIC:    If infection rates have not been directly correlated to microbiological surrogate endpoint performance, how should efficacy criteria be established for surrogates? 

4.3
What information does the industry’s submitted data provide on the 1994 TFM bacterial reduction efficacy criteria?
FDA review staff evaluated approximately 153 published studies submitted by industry in which currently marketed products were evaluated with microbiologic surrogate measures.  Industry considers the tested products to be clinically effective, but unable to meet the 1994 TFM bacterial reduction criteria. 

The studies were conducted using a variety of study designs making it difficult to compare results across studies.  Studies that were described as using a standardized method (ASTM or TFM) varied from these methods without explanation or validation and the majority of studies provided insufficient information about critical aspects of the study conduct.  For example, few studies evaluated provided sufficient detail concerning neutralizer use, provided validation of neutralizer effectiveness, or adequately demonstrated toxicity.  Many studies did not include an active control or failed to use approved NDA products according to their labeled instructions.  A more detailed discussion on the data for each of the drug product categories follows.

Healthcare Personnel Handwash (TAB 11)

Fifty-six studies from forty references were evaluated.  The data could not be compared across studies due to differences in methodology and study deficiencies.  Forty-seven studies (84%) did not provide an adequate description of the methods or cited the ASTM method.  Those studies that referenced TFM or ASTM methods deviated some from the standards without explanation or validation.  For example, nine studies claiming to follow the TFM did not have subjects rinse their hands after application of the product.  This modification of TFM methods has not been validated.    Only 18 studies included at least 12 subjects per arm, as required by ASTM.  Nearly 32 (60%) of the studies failed to mention whether neutralizers were used.  Twenty-two studies did not include an active control as recommended in the 1994 TFM.  Three studies included a vehicle control.  Sampling did not follow the recommended TFM methods in most studies.  Subjects’ hands were not sampled after the first wash in 10 of the studies and another 10 studies did not sample hands after the tenth wash (or only sampled one wash).  Due to the numerous deficiencies of the submitted studies, the data are not sufficient to justify lowering the TFM performance criteria for healthcare personnel handwashes.

Surgical Hand Scrub (TAB 11)

Eighty-four references were evaluated.  Most of the submitted references were abstracts/technical reports or used a nonstandard test method for surgical scrub (81%).  There was insufficient information to evaluate the scientific merit of abstracts/technical reports.  Results from different nonstandard test methods can not be compared with the results from TFM or ASTM.  Few references used methods similar to ASTM (16%); and only two references used the TFM method. Studies which referenced TFM or ASTM methods deviated from these methods without explanation or validation.  The submitted data are not sufficient to justify lowering the TFM performance criteria for surgical handscrubs. 

Patient Preoperative Skin Preparation (TAB 11)

Thirteen studies were evaluated.  It is not possible to compare the data across studies due to differences in methodology and study deficiencies.  Ten of the studies (77%) employed methods that were significantly different than the TFM methods or the publication did not provide an adequate description of the methods used.  None of the studies evaluated the number of subjects specified by standard methods.  Six studies failed to mention whether neutralizers were used.  The initial baseline values were too low to meet standard criteria in four studies (31%), baseline values were not provided in four studies, and a no-treatment control was used instead of baseline in one study.  Although industry recommends testing only moist sites, these were not sampled in six of the studies (46%).  One study did not sample a dry site.  Three of the studies sampled patients soon after treatment (0.5-2 min), but did not test longer time points.   Eight of the studies (62%) did not sample at 6 hours after treatment.  One of the studies did not provide any sampling time point data.  Due to the numerous deficiencies of the submitted studies, the data are not sufficient to justify lowering the TFM performance criteria for patient preoperative preparations.  

NDAC TOPIC:  How should actual product performance (past or current) contribute to setting threshold criteria for efficacy determinations? 

5.
Statistical Issues of Study Design and Analyses 

Issues of the study design and statistical analysis have been identified for the test methods recommended in the 1994 TFM, including concerns about use of active and placebo controls, sample size calculation and variability in subject outcomes.  These issues are summarized in TAB 12.  Proposals for resolving these issues will be presented at the March 23 meeting using blinded data from actual NDA applications. 

NDAC TOPIC:  The variability of response among individual subjects is not currently considered in the analysis of efficacy studies.  Since average bacterial reductions values can be driven by outlier data, should response variability be factored into the analysis criteria? 

Glossary of Abbreviations and Acronyms

A

Abdomen (or dry site)

ACF

Acute care facility

AGNB

Aerobic gram negative bacteria

ANPR

Advance Notice of Proposed Rulemaking

ASTM

American Society for Testing and Materials

ATCC

American Tissue Culture Collection

BKC

Benzalkonium chloride

CDC

Center for Disease Control and Prevention

CFR

Code of Federal Regulations

CFU

Colony forming units

CHG

Chlorhexidine gluconate

CP

Citizen Petition

CRBSI

Catheter-related blood stream infection

CTFA

Cosmetic, Toiletry, and Fragrance Association 

CV

Central venous

CVC

Central venous catheter

CVL

Central venous line

ECF

Extended care facility

EN

European Norm

ETOH

Ethanol or ethyl alcohol

FDA

Food and Drug Administration

FR

Federal Register

G

Gram

G

Groin (or wet site)

GI

Gastrointestinal

HCCM

Healthcare Continuum Model

HCPHW
Healthcare personnel handwash

HCW

Health care workers

HEX

Hexachlorphene

Hr

Hour

I

Iodophor

ICU

Intensive care unit

IV

Intravenous

IPA

Isopropyl Alcohol

Min

Minute

MRSA

Methicillin-resistant Staphylococcus aureus 

NDA

New Drug Application

NI

Non-Inferiority 

NI

Nosocomial infection

NICU

Neonatal intensive care unit

NMS

Nonmedicated soap

NNIS

National Nosocomial Infections Surveillance

NR

Not randomized

OTC

Over-the-counter

PCMX

Chloroxylenol

PPP

Patient preoperative skin preparation

PVP-I (or PI)
Povidone iodine

S

Subjects

S

Superiority 

Sec

Second

SS

Surgical scrub

SSI

Surgical site infection

SDA

Soap and Detergent Association

TFM

Tentative final monograph

Trmt

Treatment

UTI

Urinary tract infection

VAP

Ventilation associated pneumonia

VRSA

Vancomicin-resistant Staphylococcus aureus
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