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Over the past several years it has 

become increasingly evident that cur-

rent infection prevention (IP) initiatives 

are generally not realizing their hoped-

for potential.1 Although there have 

been improvements in central line asso-

ciated bacteremias and class I surgical 

site infection rates through focused 

process enhancements, many hospitals 

continue to experience high rates of 

Clostridium difficile associated infec-

tion (CDI), MRSA, and VRE acquisi-

tion as well as worsening problems 

with transmission of resistant Gram-

negative pathogens such as Acinetobac-

ter baumannii. It is now becoming in-

creasingly evident that broader per-

spectives and initiatives similar to those 

which represent the core concepts of 

antimicrobial stewardship (AS) are 

urgently needed in the realm of IP.2,3 

While substantially sequential studies 

of CDI (1980ôs), VRE (1990ôs), MRSA 

(2000ôs) and most recently Acinetobac-

ter epidemiology were undertaken, 

there was a failure to optimize broadly 

effective transmission prevention solu-

tions. Narrowly focused interventions 

such as using chlorine-based surface 

disinfectant in C. difficile infected pa-

tient rooms or the extensive use of iso-

lation for patients colonized but not 

infected with MRSA and VRE in rela-

tively endemic settings have provided 

disappointingly little overall impact on 
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Want to halt the 

spread of antibiotic 

resistance? Think 

infection prevention. 

We all know that the 

best method for pre-

venting antibiotic 

resistant infections is 

to limit the overuse 

and misuse of antibiotics in inpatient 

and outpatient facilities.  Antibiotic 

stewardship is the cornerstone for 

CDCôs Get Smart: Know When Antibi-

otics Work and Get Smart for Health-

care programs.  However, what do you 

do when you find that one of your pa-

tients has a drug-resistant infection?  

How are you going to prevent the in-

fection from spreading to other patients 
CDC Guidance continued on page 4 
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In this issue of the APUA Clinical Newsletter, we turn our attention to infection 

control as a powerful means to control increasing spread of more deadly drug-resistant 

hospital infections worldwide.  Our expert authors evaluate individual infection con-

trol measures and argue against ñcomponentò approaches to infection control pro-

grams. They call for better integration of antibiotic stewardship into hospital infection 

control as the most effective way to slow escalating antimicrobial resistance in all 

human pathogens. Suggested improvements include: improving AMR surveillance 

and antibiotic use data collection; improving teamwork within healthcare facilities; 

and a health systems approach ï tracking patient movement throughout the system 

and among levels and facilities. 

 

The Society for Healthcare Epidemiology of America (SHEA) and the Infectious 

Diseases Society of America (IDSA) have issued the ñClinical Practice Guidelines for 

C. difficile Infection in Adultsò (Infection Control and Hospital Epidemiology Vol.31 

No.5) which recommends building surveillance tools to track routes of transmission 

and promoting provider education, accountability, and teamwork among infection 

preventionists, nursing, and housekeeping staff. Infection control managers should be 

for responsible ensuring provision of data to unit staff and clinicians and promoting 

compliance with protocols. At the same time, antimicrobial stewardship efforts ï most 

often led by pharmacy departments ï should be integrated with infection control to 

forestall the emergence of resistant pathogens, thereby lowering the burden for infec-

tion control programs. (For more information, see APUA Clinical Newsletter Vol.29 

No.1, ñAntibiotic Stewardship: Recommended Models and Resources.ò) 

http://www.cdc.gov/getsmart/
http://www.cdc.gov/getsmart/
http://www.cdc.gov/getsmart/healthcare/
http://www.cdc.gov/getsmart/healthcare/
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Disclaimer 
The Alliance for the Prudent Use of Antibiotics accepts no 

legal  responsibility for the content of any submitted 
articles, nor for the  violation of any copyright laws by 

any person contributing to this newsletter. The mention of 
specific companies or of certain manufacturersõ products 

does not imply that they are endorsed or recommended 
by APUA in preference to others of a similar nature that 

are not mentioned. Errors and omissions excepted, the 
names of  proprietary products are distinguished by 

initial capital letters. The  material provided by APUA is 
designed for educational purposes only and should not 

be used or taken as medical advice. 

HAI rates.4,5 As the importance of each 

new ñpathogen of the decadeò became 

recognized, such narrowly focused 

interventions were embraced only to be 

subsequently found to have less impact 

than had been hoped. 

This problem was vividly illustrated 

in countries that fo-

cused on search and 

destroy interventions 

to limit the spread of 

MRSA. While these 

efforts were successful 

in containing MRSA 

transmission in a pre-

endemic environment, overall HAI 

rates in these countries failed to im-

prove during the same time period.6 

Now, a decade later, enteric Gram-

negative infections in Great Britain are 

increasing in the face of focused efforts 

to control MRSA infections.7 The be-

lated recognition that we are paying a 

rapidly escalating price for lost global 

and local AS opportunities has placed a 

new emphasis on the need to optimize 

traditional IP practices. Although the 

basic IP paradigm is intrinsically sim-

ple (Figure 1), effective application of 

interventions to broadly prevent patho-

gen transmission have proven to be 

quite challenging. 

Below is an evaluation of individual 

infection control measures which need 

to be better integrated to tackle todayôs 

challenges. 

Optimize Infection Control continued from page 1 Isolation: The intrinsic value of iso-

lation practice has been recognized 

since ancient times (Figure 1).  While 

screening and single room contact iso-

lation for MRSA colonized patients has 

increased greatly in recent years, the 

value of such programs has not been 

clearly substantiated.5 In addition, there 

are substantial chal-

lenges related to ap-

propriately determin-

ing when to imple-

ment and discontinue 

these logistically com-

plex practices. Fur-

thermore, recent stud-

ies have clearly demonstrated their 

adverse impact on optimal direct pa-

tient care, and the increasingly adverse 

impact on the patientôs emotional well 

being as well as on hand hygiene.8,9 

Hand Hygiene: As the development 

of alcohol based hand rub (ABHR) 

products greatly facilitated hand hy-

giene, there was widespread belief that 

our collective failure to cleanse our 

hands before as well as after patient 

contact was the major factor responsi-

ble for ongoing pathogen transmission 

in healthcare as well as community 

settings. As a result, there have been 

extensive, resource intensive efforts to 

improve hand hygiene compliance. 

Now, after the publication of more than 

2,000 peer-reviewed English language 

articles over the past 10 years, the great 

enthusiasm for quickly reaping sub-
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ñAntibiotic stewardship and 

infection control need to be 

seen as inseparable sides of 

the same coin.ò 



 

 

stantial benefits from optimizing hand 

hygiene practice has been tempered by 

the realization that acceptance inertia, 

psychological barriers, suboptimal ap-

plication technique and particularly the 

pressures of providing direct patient 

care can limit the impact of this inter-

vention.10 As pointed out by Pittet, the 

latter problem has been shown to be 

particularly relevant in intensive care 

unit settings where patient care provid-

ers frequently encounter at least 30-40 

ñhand hygiene momentsò an hour, each 

requiring at least twenty seconds or 

more to carry out effectively using 

ABHRs.11 

Environmental Hygiene: The re-

cently evolving appreciation of the role 

of surfaces in the transmission of many 

HAPs (MRSA, VRE, C. difficile, 

Acinetobacter, Pseudomonas, and oth-

ers) and many viral pathogens 

(norovirus, rotavirus, adenovirus, influ-

enza virus) raises the possibility that 

improving the safety of near-patient 

surfaces can favorably impact HAP 

transmission. Although it had been 

assumed that the cleaning of near pa-

tient surfaces (Figure 1) was being op-

timized in healthcare settings by the 

use of broadly effective surface disin-

fectants, recent studies have confirmed 

non-policy compliant substandard thor-

oughness of cleaning in essentially all 

healthcare settings so far studied in the 

U.S. and abroad.12  

Despite the demonstration that im-

proving the thoroughness of traditional 

cleaning practices through objective 

monitoring and feedback can signifi-

cantly decrease acquisition of HAPs 

such as MRSA and VRE, the impact of 

sustained improvement in bioburden 

diminution of near patient surfaces 

remains to be quantified.13 Although 

optimizing surface microbial cleanli-

ness is likely to have value, there has 

been a recent explosion of incompletely 

studied interventions (such as antim-

icrobial surfaces and semi-automated 

technologies) that kill/sterilize environ-

mental microbes which are being com-

mercially promoted as ñthe solutionò to 

the infection transmission problem in 

healthcare settings. 

Antimicrobial Stewardship: While 

the impact of antimicrobial therapy in 

facilitating antibiotic-specific resis-

tance became vividly evident within a 

few years of the widespread use of 

these agents in hospitalized patients, it 

was not until two decades later that 

Drs. John McGowen and Maxwell 

Finland developed a model hospital 

based antimicrobial stewardship pro-

gram at Boston City Hospital in the 

early 1970ôs.14 Unfortunately, such 

programs failed to gain widespread 

acceptance over the next thirty years 

due to the simplistic hope that the rapid 

evolution of new therapeutic options 

would solve ñthe problem.ò Although it 

appears that the specter of much more 

widespread and more readily transfer-

able resistance is stimulating greater 

adoption of hospital-based AS pro-

grams, focusing on antimicrobial resis-

tance issues exclusively in hospitals 

represents only the tip of the iceberg.15  

Since its inception 30 years ago, 

APUA and its leadership have em-

braced wide perspectives well beyond 

hospital walls to broadly address AS 

from the manufacturing process 

through non-healthcare use issues to 

optimizing outpatient as well as in hos-

pital prescribing 

practices. The pro-

ponents of APUAôs 

stewardship per-

spectives have long 

advocated a multi-

faceted simultane-

ously implemented 

range of interven-

tions to address 

resistance issues in 

which no single 

component has 

been considered to 

be ñthe answerò or 

more critical to 

progress than an-

other. In 1998, John 

Burke warned of the futility of focusing 

on a single component of antimicrobial 

stewardship, which he said was like 

squeezing a balloon; as you squeeze 

one area, another pops out.16 In the 

same editorial Burke also pointed to the 

ñperverse and unintended consequences 

of component managementò with re-

spect to AS. 

Conclusions: It is now becoming 

increasingly evident that there needs to 

be a movement away from such 

ñcomponent managementò interven-

tions that continue to be serially and 

independently championed if we are to 

realize broad-based gains in IP. All the 

basic components of transmission inter-

ventions (Figure 1) need to be seen as 

mutually critical to broadly optimizing 

outcomes. As with AS, interventions 

that advocate any single one of the 

three basic components of IP practice is 

really like squeezing a balloon. 

As stewardship initiatives have been 

widely implemented in non-acute care 

hospital settings, IP interventions simi-

larly and urgently need to move more 

proactively into these settings. As re-

cent reports have shown, IP initiatives 

have had significant shortcomings in 

healthcare settings such as long-term 

facilities, ambulatory surgical centers, 

ambulatory dialysis centers, long-term 

acute care facilities, and even the com-

munity.12,17 Given the interconnected-

ness of the microbial world, the likeli-

hood is that a broader, more steward-

ship-like health systems approach to IP 

to include these settings will also bene-

fit our most vulnerable hospitalized 

patients as well as the health of society 

at large. Unfortunately, the recent ex-

plosive dissemination of commensal 

enteric bacteria with broadly transmis-

sible resistance to all currently avail-

able antibiotics clearly places a new 

sense of urgency on optimizing IP 

practices as a defense of last resort 

against such organisms.18 

In the context of these perspectives 

and the escalating problem of antim-

icrobial resistance to essentially all 

human pathogens, it is becoming in-

creasingly evident that IP initiatives 

need to be viewed in a much more 

global, ñstewardship-likeò manner. AS 

and IP need to be seen as inseparable 

sides of the same coin since both short 

and long term antimicrobial effective-

ness depend on optimization of both of 

these modalities equally. 
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Figure 1. Optimizing infection control in healthcare settings. 



 

 

within your ward or healthcare facility?  

Recent studies have demonstrated that 

some of these infections can even 

spread between communitiesô acute 

care and long-term care facilities.  How 

will you stop this from happening in 

your community? In short ï think in-

fection prevention. 

Every year, antibiotic resistance ad-

versely impacts the health of millions 

of hospitalized 

patients. Weôve 

seen that antibiotic 

resistance can 

travel the globe. 

For example, Kleb-

siella pneumoniae 

carbapenemase 

(KPC) infections,  

a type of resistant 

carbapenem-resistant Enterobacteri-

aceae (CRE), were once seen in limited 

locations in the United States but are 

now found throughout the country.  

Those of you who have cared for a 

patient with a CRE infection know that 

these organisms are resistant to almost 

all available antimicrobial agents, and 

infections from these organisms are 

CDC Guidance continued from page 1 associated with high rates of morbidity 

and mortality.  Patients who are criti-

cally ill or have been exposed to inva-

sive devices (such as ventilators or cen-

tral venous catheters) and antibiotics 

are most likely to be infected with 

CRE.  Fortunately, experience from 

outbreak investigations and in endemic 

settings in other countries has sug-

gested that early detection and imple-

mentation of strict infection control 

measures can help 

control the spread 

of carbapenem-

resistant organisms 

in healthcare facili-

ties.  We often re-

fer to this as a 

ñsearch and de-

stroyò strategy. 

In 2009, CDC and 

the Healthcare Infection Control Prac-

tices Advisory Committee released new 

guidance in an effort to limit the further 

emergence of CRE in acute care set-

tings. The guidelines recommend sev-

eral steps: 

Start in the laboratory. First, micro-

biology laboratories in all acute care 

facilities should implement established 

protocols to detect carbapenemase pro-

duction in Enterobacteriaceae, particu-

larly in Klebsiella species or E coli. If 

clinical laboratory staff identifies an 

organism of concern, they should im-

mediately alert hospital infection pre-

vention or epidemiology staff. 

Implement contact precautions. 
When a hospitalized patient with CRE 

is identified, the most important imme-

diate infection control measure is to 

implement contact precautions for the 

patient. Contact precautions require the 

use of gloves and gowns for patient 

care.  

Search and destroy. If the CRE is 

thought to have been acquired within 

the facility ï it was not known to be 

present when the patient was admitted 

ï the guidelines recommend a ñsearch 

and destroyò strategy through the use 

of active surveillance among patients 

who are epidemiologically linked to the 

case-patient. Active surveillance cul-

tures for CRE can be done through the 

use of rectal swabs; published protocols 

are available in the medical literature 

and in the related links on this page. 

CRE patients may be in the same unit 

or may have been cared for by the same 

healthcare personnel as case-patients. 

By conducting active surveillance in 

this manner, you can identify additional 

patients colonized by these organisms, 

which can determine whether you have 

ongoing patient-to-patient transmission 

of these bacteria in your facility. 

If you detect transmission ï meaning 

that you identify cases among patients 

with epidemiologic links to your case-

patient, then infection prevention meas-

ures should be vigorously reinforced, 

and surveillance cultures repeated peri-

odically until no new cases are identi-

fied. If no other colonized patients are 

identified after several instances where 

surveillance cultures are done on epide-

miologically linked patients, it likely 

means that your facility is effectively 

controlling transmission. In this cir-

cumstance, you may wish to forgo ac-

tive surveillance in response to new 

cases of CRE and replace it with peri-

odic point prevalence surveys in units 

with patients at high risk for CRE in-

fection to ensure that carbapenem-

resistant or carbapenemase-producing 

Klebsiella species and E. coli do not 

reemerge.  
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ñIn some instances, cases of CRE 

are reported by the microbiology 

laboratory, but are not  

detected and acted upon by infection 

control staff.ò 
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Review regularly. In facilities where 

CRE infections have not been reported, 

experience also indicates that in some 

instances, cases of CRE are reported by 

the microbiology laboratory, but are 

not detected and acted upon by infec-

tion control staff. Hence, to ensure in-

fection control staff has the most accu-

rate information on CRE within their 

facilities, the guidelines recommend 

that staff in acute care facilities review 

microbiology records for the past 6-12 

months to ensure that previously unrec-

ognized CRE cases have not occurred.  

If you find a previously unrecognized 

case, it is recommended that you per-

form some form of active surveillance 

to determine if there is unrecognized 

transmission of CRE in your facility. 

This can be done by conducting a point 

prevalence survey, which involves per-

forming a single round of active sur-

veillance cultures in units with patients 

at high risk ï such as intensive care 

units, units where previous cases have 

been identified, and units where many 

patients are exposed to broad-spectrum 

antimicrobial agents. The goal of this 

survey is to identify any additional pa-

tients infected or colonized with car-

bapenem-resistant or carbapenemase-

producing Klebsiella species or E. coli. 

Since first being described in North 

Carolina in 1999, CRE has been found 

in at least 37 states and are now wide-

spread in some locations. However, we 

do have an opportunity to act aggres-

sively to halt the spread of CRE. I en-

courage all of you to review and imple-

ment the CDC Guidance for Control of 

Infections with Carbapenem-Resistant 

or Carbapenemase-Producing Entero-

bacteriaceae in Acute Care Facilities.  

Experience with CRE suggests that a 

comprehensive and consistent infection 

prevention approach can be extremely 

effective in limiting the transmission of 

these pathogens. By working together 

and taking action, we can prevent CRE 

from becoming a more significant 

threat to our patients ï ultimately im-

proving medical care and saving lives.  

 

Find more of Dr. Srinivasanôs in-

sights on how to develop a strong anti-

biotic stewardship program in his arti-

cle ñWhen Itôs Time for an Antibiotic 

Time Outò (APUA Clinical Newsletter 

Vol.29 No.1). 

Fact sheets from Get Smart: Know 

When Antibiotics Work on p.8-11. 

Samantha A. Broaders, Ph.D. and Mrudula 
Srikanth, M.Sc. 
Advanced Measurement Sciences, Clorox 
Services Company 

 

Basic Facts About MDRO 
Multidrug resistant organisms 

(MDRO) are defined as bacteria that 

have become resistant to more than one 

class of antimicrobial agents and usu-

ally are resistant to all but one or two 

commercially available antimicrobial 

agents, complicating treatment of ill-

nesses they cause. 

The emergence of MDRO is increas-

ingly recognized as a major public 

health threat based on data from the 

Centers for Disease Control and Pre-

vention (CDC) costing the United 

States Healthcare system approxi-

mately 3.2 billion dollars annually with 

increasing mortality rates.7,15  

Currently, two-thirds of all health-

care-associated infections (HAIs) are 

caused by just six MDRO referred to 

by the acronym ESKAPE: Enterococ-

cus species (vancomycin resistant, 

VRE), Staphylococcus aureus 

(methicillin resistant, MRSA; interme-

diate or resistant to vancomycin, VISA/

VRSA), Klebsiella pneumoniae, Acine-

tobacter baumannii, Pseudomonas 

aeruginosa, and Enterobacter species 

(extended-spectrum beta-lactamase-

producing gram-negative bacilli, 

ESBLs and fluoroquinolone- resistant 

P. aeruginosa).8,12,21 

 

MRDO Transmission in Healthcare 

Facilities 
As infection rates of MDRO continue 

to rise across North America it has be-

come increasingly important to develop 

more effective infection control pro-

grams to reduce the incidence of 

MDRO-related HAIs. A primary route 

of MDRO transmission in healthcare 

facilities is via the hands of healthcare 

workers.3,14 Additionally, however, 

exposure to contaminated patient-care 

items or high-touch surfaces such as 

blood pressure cuffs, toilets, bedside 

commodes, electronic rectal thermome-

ters, bed rails, call buttons, furniture 

and improper gloving/glove removal 

technique have been implicated as in-

fection sources.6,10,19 

 

Important Elements of an Effective 

Infection Control Program 
Implementation of, and adherence to, 

infection control practices are key to 

preventing the transmission of infec-

tious diseases in all healthcare facili-

ties. Recommended practices that 

should be included in a comprehensive 

infection control program include, hand 

hygiene, appropriate antibiotic use, 

disinfection of the patient environment, 

standard precautions/ transmission-

based precautions, administrative 

measures, surveillance and education. 

When followed properly, these prac-

tices can decrease MDRO transmis-

sion.5,11,13,14 However, hand hygiene is 

the single most effective means of pre-

venting the spread of all infections 

among hospital patients and person-

nel.2,4 

 

Hand Hygiene: As part of hand hy-

giene precautions, the following proce-

dures should be followed: 

 

Wash hands with soap and water 

when they are visibly dirty or soiled 

with blood or other body fluids. In 

doing so, wet hands first with water, 

apply soap to hands and rub them 

together vigorously for at least 15 

seconds, covering all surfaces of the 

hands and fingers. Rinse hands with 

water and dry thoroughly with a dis-

posable towel. Use towel to turn off 

the faucet. 

If hands are not visibly soiled, an 

alcohol-based hand rub or gel may be 

used in place of soap and water. Ap-

ply product to the palm of one hand 

and rub hands together, covering all 

surfaces of hands and fingers, until 

the hands are dry. 

Avoid wearing artificial fingernails 

when caring for patients at high risk 

for infection, and keep natural nail 

tips less than 1/4-inch long. 

Wear gloves when contact with 

blood, mucous membranes, non-

intact skin, or other potentially infec-

tious materials could occur. Remove 

gloves after caring for a patient. Al-

ways perform hand hygiene after 

removing gloves. Never wear the 

 

Prevention of Multidrug-Resistant Organism 

(MDRO) Emergence and Transmission 
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same pair of gloves for the care of 

more than one patient. Change 

gloves during patient care if moving 

from a contaminated body site to a 

clean body site.  

 

Appropriate Antibiotic Use: The ap-

propriate and prudent use of antibiotics 

is a key component in controlling 

MDRO. The CDC provides guidance 

for judicious use of antimicrobials and 

tools for implementation.1 This effort 

targets all healthcare settings including 

long term care and focuses on effective 

antimicrobial treatment of infections, 

use of narrow spectrum agents, avoid-

ing excessive duration of therapy and 

restricting use of more potent antibiot-

ics to the treatment of serious infec-

tions.16 

 

Environmental Measures: The CDC 

recommends cleaning and disinfecting 

surfaces and equipment that may be 

contaminated with pathogens, includ-

ing those that are in close proximity to 

the patient and frequently touched sur-

faces in the patient care environment.12 

Although MDRO are resistant to many 

antibiotics, they are sensitive to prop-

erly used Environmental Protection 

Agency (EPA) - registered disinfec-

tants with claims for the species. More-

over, no data are available that show 

that antibiotic-resistant bacteria are less 

sensitive to liquid chemical germicides 

than the antibiotic-sensitive bacteria at 

currently used germicide contact condi-

tions and concentrations.22 During a 

suspected or proven MDRO outbreak 

where an environmental reservoir is 

suspected the following steps should be 

taken: 

 

Routine cleaning procedures should 

be reviewed along with assessment 

for need for additional trained clean-

ing staff. 

Adherence should be monitored and 

reinforced to assure consistent and 

correct cleaning is performed. 

Room cleaning of patients on contact 

precautions should be prioritized. 

Bath tubs, whirlpools, and hydrother-

apy tubs should be cleaned and disin-

fected after each use. 

 

EPA-registered disinfectants or deter-

gents/disinfectants that best meet the 

overall needs of the healthcare facility 

for routine cleaning and disinfection 

should be selected.9,18 These products, 

which include sodium hypochlorite and 

quaternary ammonium chloride disin-

fectants must always be used as recom-

mended by the manufacturer with par-

ticular attention being paid to compli-

ance with directions for dilution (if 

applicable) and contact time with the 

surface to be disinfected. A list of EPA 

registered disinfectants may be ob-

tained by calling the National Pesticide 

Information Center at 800-858-7378 or 

by visiting http://www.epa.gov/

oppad001/chemregindex.htm. 

 

Standard Precautions/Transmission-

Based Precautions: These require the 

use of work practice controls and pro-

tective apparel for all contact with 

blood and body substances, and air-

borne infection isolation, droplet, and 

contact precautions for patients with 

diseases known to be transmitted in 

whole or in part by those routes.20 

 

Administrative Measures: Interven-

tions include providing the appropriate 

number and placement of hand washing 

sinks and hand sanitizer dispensers, 

maintaining appropriate staffing levels 

and enforcing adherence to recom-

mended infection control practices. 

 

Education: Patient care and environ-

mental services staff should receive 

education and training regarding 

MDRO and the importance of transmis-

sion prevention. Patients, families, and 

visitors should be educated about 

MDROs, necessary precautions 

(importance of hand hygiene), and their 

own potential for colonization. In-

service training in infection control 

should be provided in response to any 

increase in MDRO frequency within 

the facilities. 

 

Surveillance: Surveillance should in-

clude maintaining a confidential line 

listing of residents colonized and/or 

infected with targeted MDROs. Moni-

toring culture and antibiotic suscepti-

bility data will help determine baseline 

rates for MDROs in a facility, indicate 

the occurrence of increased transmis-

sion, and monitor the effectiveness of 

outbreak control measures.5 

 

MDROs present a unique and grow-

ing challenge to healthcare providers 

and institutions. HICPAC recommends 

fastidious environmental cleaning and 

disinfection of patient care items and 

environmental surfaces to reduce bacte-

rial load and risk of transmission.6,14 

Additionally, good antimicrobial stew-

ardship complements infection control 

efforts and environmental interventions 

to provide a more comprehensive strat-

egy to prevent and control outbreaks of 

MDROs. Successful outcomes are usu-

ally based on a combination of the mul-

tiple interventions outlined above.12,14,16  
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Alison Moore, B.A. 
APUA Staff Reporter 

 

New cleanser may help reverse  

antibiotic resistance 
Dr. Udi Qimron of the Department of 

Clinical Microbiology and Immunol-

ogy at Tel Aviv University's Sackler 

Faculty of Medicine has developed a 

liquid solution based on specially de-

signed bacteriophages to help fight 

antibiotic-resistant bacteria. These bac-

teriophages are engineered to infect 

bacteria and transfer a dominant gene 

called rpsL that confers renewed sensi-

tivity to certain antibiotics. After pre-

clinical animal trials, this cost-effective 

tellurite compound can then be added 

to cleaning supplies to be used in hos-

pitals and other medical facilities. 

 

Edgar R, Friedman N, Molshanski-Mor 

S, et al. (2011) Reversing bacterial 

resistance to antibiotics by phage-

mediated delivery of dominant sensitive 

genes. Applied and Environmental Mi-

crobiology. Advance online publication 

http://aem.asm.org/content/

early/2011/11/18/AEM.05741-

11.full.pdf.  

 

 

European Commission action plan 

against the rising threat of  

antimicrobial resistance 
The European Commission (EC) 

recently unveiled a 12-point action plan 

against antimicrobial resistance:  

1. Improve awareness raising on the 

appropriate use of antimicrobials 

2. Strengthen EU law on veterinary 

medicines and on medicated feed 

3. Introduce recommendations for 

prudent use of antimicrobials in 

veterinary medicine, including fol-

low-up reports 

4. Strengthen infection prevention and 

control in hospitals, clinics, etc. 

5. Introduce legal tools to tighten pre-

vention and control of infections in 

animals in the new EU Animal 

Health Law 

6. Promote unprecedented collabora-

tion to bring new antimicrobials to 

patients 

7. Promote efforts to analyse the need 

for new antibiotics in veterinary 

medicine 

8. Develop and/or strengthen multilat-

eral and bilateral commitments for 

the prevention and control of AMR 

9. Strengthen surveillance systems on 

AMR and antimicrobial consump-

tion in human medicines 

10. Strengthen surveillance systems on 

AMR and antimicrobial consump-

tion in animal medicines 

11. Reinforce and co-ordinate research 

12. Improve communication on AMR 

to the public 

 

European Commissioner for Health 

and Consumer Policy John Dalli states: 

ñWe need to take swift and determined 

action if we do not want to lose antim-

icrobial medicines as essential treat-

ment against bacterial infections in 

both humans and animals. The twelve 

concrete actions for the next five years, 

that we present today, could help limit 

the spread of anti-microbial resistance 

and help develop new anti-microbial 

treatment. Their success requires joined 

efforts from the EU, the Member 

States, healthcare professionals, indus-

try, farmers and many others.ò 

 

Gilbert N. (2011). Antibiotic resistance 

marching across Europe. Nature News. 

http://www.nature.com/news/antibiotic-

resistance-marching-across-europe-

1.9413. 
New Reports continued on page 12 
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Visualizing the progression of  

antibiotic resistance 
The Center for Disease Dynamics, 

Economics & Policy (CDDEP) created 

an interactive map visualizing antibi-

otic use and highlighting trends in out-

patient prescribing in the US. In 2007 

the average number of dispensed out-

patient antibiotic prescriptions per 

1,000 inhabitants at the national level 

was 858, or 0.86 prescriptions per per-

son. There are large regional variations 

in utilization rates, ranging from 0.55 

dispensed prescriptions per person in 

Alaska to 1.22 dispensed prescriptions 

per person in West Virginia. All 

classes of prescribed antibiotics follow 

a common regional pattern with states 

in and around the East South Central 

region (West Virginia, Tennessee, 

Kentucky, Mississippi, Alabama, Ar-

kansas, and Louisiana) getting nearly 

twice as many prescriptions as Pacific 

states, and more than 15% of all use 

nationally. Try using ResistanceMap 

interactively at http://www.cddep.org/

ResistanceMap/use. 

 

(2010, November 19). ResistanceMap: 

visualizing the progression of antibi-

otic resistance. CDC Safe Healthcare. 

Retrieved December 7, 2011, from 

http://blogs.cdc.gov/safehealthcare/?

p=1047. 

 

Review: key steps in controlling  

antibiotic resistance 
A group of scientists (including 

APUA Scientific Advisory Board 

members Patrice Courvalin, Julian 

Davies, George Jacoby, Stephen 

Lerner, Stuart Levy, Alexander 

Tomasz) led by Shahriar Mobashery of 

the University of Notre Dame has pub-

lished a paper outlining key steps that 

need to be taken to control the global 

crisis of antibiotic resistance. The 

group notes that in Europe in 2007, 

400,000 infections and 25,000 deaths 

were attributed to multidrug-resistant 

bacteria. Antibiotic resistant infections 

cost the United States $20 billion per 

year in excess healthcare costs, $35 

billion per year in societal costs and $8 

million additional hospital stays per 

year.  

The group called for established re-

search priorities, increased interna-

tional funding, encouragement and 

support of local governments to estab-

New Reports continued from page 7 lish better infrastructure, tighter regula-

tion of antibiotics, and incentives to 

develop new antibiotics. 

 

Bush K, Courvalin P, Dantas G, et al. 

(2011) Tackling antibiotic resistance. 

Nature Reviews 9:894-896.  

 

Three infection control interventions 

to save lives and cut costs 
University of North Carolina at 

Chapel Hill researchers led by Bradford 

D. Harris found that improving prac-

tices of hand hygiene, ventilator and 

oral care, and central-line catheter care 

led to dramatic reductions in infections 

(especially ventilator-associated pneu-

monias and central-line-associated 

bloodstream infections), mortality, and 

hospital costs. Results of the study 

showed that patients admitted after 

these interventions were implemented 

shortened their hospital stay by an av-

erage of two days and cut their cost by 

$12,000, while the number of patient 

deaths was reduced by 2.3%. These 

interventions were also cost effective, 

costing around $21 per day for oral 

care kits and $0.60 per day for antisep-

tic patches and hand sanitizers. If repli-

cated nationwide, these interventions 

have the potential to save thousands of 

lives and billions of dollars each year. 

 

Harris BD, Hanson C, Christy C, et al. 

(2011) Strict hand hygiene and other 

practices shortened stays and cut costs 

and mortality in a pediatric intensive 

care unit. Health Affairs 30(9):1751-

1761.  
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Obituaries 
 

It is with great sadness that we inform you of the pass-

ing of one of APUAôs esteemed colleagues. On October 

17, 2011, Dr. Alexander Nanuashvili (APUA-Georgia 

President) passed away after a brief illness. His tireless 

efforts with APUA-Georgia generated admiration and 

respect from his colleagues and others concerned with the 

prudent use of antibiotics. He was affiliated with the In-

fectious Diseases Department of the Tbilisi Medical Acad-

emy of Postgraduate Education in Tbilisi, Georgia. He is 

survived by his wife Dr. Tamar Davitashvili (Center for 

Infectious Pathology) and three children. We will miss 

him dearly. 

 

APUA-Georgia was founded in February of 2003 in affiliation with the Service of 

Antimicrobial Chemotherapy by the members of the Infectious Disease Department of 

Tbilisi Medical Academy. On May 31, 2008, APUA-Georgia presented national 

guidelines for the management of bacterial meningitis and nosocomial pneumonia at 

the APUA-Georgia conference. In addition, APUA-Georgia has recently conducted 

important studies on MRSA in children, the antimicrobial activity of polymyxin B 

against non-fermentative Gram-negative bacteria, and ESBL in Georgia. APUA-

Georgia owes much to Dr. Nanuashviliôs legacy. 

Transitions 
 

Dr. Anibal Sosa, who has provided valuable service over many years as director of 

the APUA International Chapter Program, has left APUA to pursue other professional 

opportunities as of Sept 29, 2011. APUA is continuing its active program of chapter 

services. For chapter questions and issues, please contact Kathleen Young 

(kathleen.young@tufts.edu) or Bonnie Marshall (bonnie.marshall@tufts.edu), who is 

serving as active liason. Bonnie has worked closely with Dr. Levy for many decades 

and has played a key technical role with chapters on several large surveillance pro-

jects funded through APUA. 

http://blogs.cdc.gov/safehealthcare/?p=1047
http://blogs.cdc.gov/safehealthcare/?p=1047


 

 

APUA-Cuba Chapter News 
Moisés Morejón, M.Sc. 
Manuel Fajardo Hospital 
APUA-Cuba President 

 

APUA-Cuba recently took part in 

two large-scale conferences on antim-

icrobial use issues, both within Cuba 

and throughout the region of Latin 

America. The first conference was the 

National Workshop on Antibiotic Re-

sistance, which was sponsored by 

APUA-Cuba and took place in the Cu-

ban municipality of the Isla de la Ju-

ventud from October 13 to October 15, 

2011. Over 100 representatives from 11 

hospitals and research institutions 

throughout the country were present, 

holding symposia, panel discussions, 

and round table discussions focused on 

raising national awareness of the issue 

of antibiotic resistance and proposing 

counterstrategies. The participating 

institutions summarized their findings 

into a document called the Nueva Ger-

ona Declaration on Antimicrobial Re-

sistance.  

The Nueva Gerona Declaration took 

as their motto the slogan of World 

Health Day 2011 ï ñSi no actuamos 

hoy, no habría cura mañana (No action 

today, no cure tomorrow).ò The Decla-

ration called all Cuban scientists and 

health professionals to work together to 

promote, implement, and oversee pro-

grams and government policies geared 

towards the rational and prudent use of 

antibiotics. It also emphasized neces-

sary steps such as: 1) promoting educa-

tion about antibiotic resistance among 

healthcare professionals as well as in 

the patient population, 2) improving 

laboratory capabilities and diagnostic 

technology, 3) scrutinizing and regulat-

ing the use of critically important anti-

biotics, 4) collaborating between and 

within healthcare facilities and their 

subdivisions (e.g. pharmacy, clinical 

laboratories, microbiology laborato-

ries), and 5) promoting preventative 

measures such as hand hygiene.  

APUA-Cuba also attended the work-

shop ñAntimicrobials for Veterinary 

Use,ò sponsored by the Cuban Ministry 

of Public Health, and gave the first 

lecture there on ñThe Global Landscape 

of Infectious Disease: the Situation in 

Cuba.ò Dr. Mois®s Morej·n (APUA-

Cuba President) spoke about the close 

APUA Chapter Reports 
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relationship be-

tween human 

and animal 

health and the 

rise in food-

borne illness 

caused by 

Staphylococcus, 

especially those 

caused by mul-

tidrug-resistant 

staphylococci 

(MRSA) found 

in both food 

animals and the 

food industry 

personnel who 

work with them. 

He emphasized 

that the misuse 

of antibiotics in agriculture and food 

animal production is contributing to the 

danger of food animals becoming reser-

voirs of MRSA and other resistant bac-

teria.  

Dr. Ana Granda (of the National 

Center for Nutrition and Food Hygiene) 

spoke about the need for surveillance to 

predict the emergence of resistant 

strains of bacteria around the world, 

and Dr. Marieta Sonali (also of the Na-

tional Center for Nutrition and Food 

Hygiene) spoke about the emergence of 

foodborne disease as a growing global 

health problem and the need for im-

proved food safety policies ñfrom farm 

to forkò throughout Latin America. Dr. 

Emigdio Lemes (Drug Registration 

Office of the Institute of Veterinary 

Medicine) introduced his newly ap-

proved national project entitled 

ñProcedures for the Responsible and 

Prudent Use of Antimicrobials in Vet-

erinary Medicine in Cuba,ò which pro-

poses a ban on antibiotics as growth 

promoters in food animals as well as a 

ban on using human antibiotics in ani-

mal production. The workshop culmi-

nated with the founding of a sub-

chapter of APUA-Cuba, APUA-Cuba 

Veterinary, to develop guidelines for 

the appropriate use of antibiotics in 

humans and animals.  

APUA-Cuba has worked tirelessly 

throughout 2010 and 2011 and has es-

tablished five sub-chapters in different 

parts of the country. Today, their mem-

bership is 1070 members and still 

growing.  

APUA-Argentina Chapter 
News 
Gustavo Lopardo, M.D. 
Prof. Dr. Bernardo Houssay Hospital 
APUA-Argentina President  

 

A brief communication by APUA-

Argentina entitled ñAntimicrobial 

Stewardship Programs in a Developing 

Country: the Epidemiological Barrierò 

was recently accepted by the Pan-

American Journal of Public Health (the 

official publication of PAHO) and is 

pending publication. The authors are 

Dr. Gustavo Lopardo (APUA-

Argentina President) and his colleagues 

from the Hospital Prof. Dr. Bernardo 

Houssay and the Instituto Sacre Coeur, 

both in Buenos Aires. 

The paper describes the process of 

developing an antibiotic stewardship 

program (ASP) in a 140-bed university 

hospital in Argentina. The authors rec-

ognize the benefits of an established 

ASP ï improved clinical outcomes 

through reduced emergence of resis-

tance, limited drug-related adverse ef-

fects, and limited healthcare-acquired 

infections. In Phase 1 of ASP develop-

ment (2007-2008), the investigators 

implemented strict restriction policies 

(requirement of an infectious disease 

physicianôs approval before any attend-

ing physician can prescribe certain anti-

biotics) as well as supplemental poli-

cies. In Phase 2 of development (2008-

2009), the investigators stopped using 

restriction policies and relied only on 

supplemental policies of antibiotic 

Delegates at the National Workshop on Antibiotic Resistance 
(left to right) Zuleica Gali, Estrella Alvarez, Gilda Toraño, Dianeliz Quiñonez, Rosa 

Salup, Yamila Puig, Tersilia Garcia, Deflin Alvarez, Robin Rodriguez, Fidel Espinosa, 
Miguel Blanco, David Leon, Moisés Morejón, Jorge Perez, Armando Caballero, Orlando 

Valdes, Ing Antonio Rodriguez.  



 

 

stewardship, such as having pharma-

cists review prescriptions every day, 

giving feedback about antibiotic usage 

to physicians, facilitating bedside dis-

cussion about antibiotic therapy be-

tween physician and patient, and imple-

menting the active presence of three ID 

physicians throughout the hospital for 

six hours a day. 

Comparing antibiotic usage between 

Phase 1 and Phase 2 of ASP develop-

ment revealed that some antibiotics 

were prescribed significantly less in 

Phase 2, some antibiotics were pre-

scribed more, and some exhibited no 

change. The antibiotics prescribed 

more during Phase 2 were mostly given 

in the ICU in response to multidrug-

resistant infections. It seemed that de-

spite implementing both core and sup-

plemental policies of antibiotic stew-

ardship, other factors were capable of 

worsening and spreading the problem 

of antibiotic resistance ï such as inva-

sive measures and infection prophy-

laxis under inadequate hygiene stan-

dards. 

The investigators concluded that in-

fection control is most successful when 

it integrates vigilant hygiene (to pre-

vent the survival and transfer of resis-

tant bacteria) with individual assess-

ments of a hospital or clinicôs circum-

stances, which might call for additional 

measures such as patient isolation and 
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Dr. Rossitza Vatcheva-Dobrevska 

(Head of the National Reference Centre 

for Healthcare-Associated Infections) 

and Dr. Emma Keuleyan (APUA-

Bulgaria President) gave an overview 

of infection control measures being 

implemented in Bulgaria. The inci-

dence of healthcare-associated infec-

tions (HAIs) dropped from 12.7% in 

2007 to 11.2% in 2008, and 10.2% in 

2009. Over the past five years, the re-

corded incidence decreased by approxi-

mately 3%. From 1999 to 2009, the 

incidence decreased by approximately 

10% (21.1% to 10.2%). In a national 

point prevalence survey conducted in 

2006 among 23 acute-care hospitals in 

Bulgaria, the overall prevalence rate of 

HAI was 2.43%. Highest prevalence 

rates were found in intensive care units 

(15.2%) and surgical wards (4.1%). Of 

all HAIs, the most common types were 

surgical site infections (43.18%), pneu-

monia (27.27%), urinary tract infec-

tions (20.45%), and primary blood-

stream infection (9.09%). Dr. Keuleyan 

cites lack of resources within current 

practice to handle antimicrobial resis-

tance within hospitals.  

APUA-Bulgaria shares national re-

sponsibility with the Ministry of 

Health, the National Center for Infec-

tious and Parasitic Diseases (NCIP), 

the National Reference Center for 

Healthcare-Associated Infections (NRC

-HAI), and the National Centre for 

Public Health and Information 

(NCPHI) for infection control activi-

ties. Bulgaria has also participated in a 

series of ECDC surveys of HAIs, such 

as the European Clostridium difficile 

infection surveillance network project 

(ECDIS-net), as well as a national cam-

paign for hand hygiene. The hand hy-

giene campaign included an evaluation 

of existing resources and standards 

within hospitals as well as a survey of 

patient knowledge. For World Health 
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Resistance! ESBLs (broad-spectrum B-lactamases) 
cause resistance towards combinations of antibiotics 
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staff cohorting. They also acknowl-

edged that hospitals in developing 

countries may lack the infrastructure to 

implement such measures consistently 

and effectively, and recommended that 

health authorities in those countries 

should promote antibiotic stewardship 

programs and other infection control 

measures. Look for the full text of Dr. 

Lopardoôs article and detailed study 

methods in the Pan-American Journal 

of Public Health.  


