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Abstract
Acinetobacter baumannii is an aerobic gram-negative bacterium which can survive for long periods of time on various human and environmental hosts.  In a hospital setting where multiple antibiotic treatments are used, the bacterium quickly develops antibiotic resistance and spreads rapidly among hospitalized patients.  Drug resistant strains of the bacteria add significantly to length of hospital stay, severity of patient illness, and patient care costs.  When an outbreak of the organism is suspected, it is necessary to implement steps of the epidemiology investigative process expeditiously in order to maintain public safety and contain the disease.  Previous evidence based research can offer invaluable guidance to locate susceptible patients, perform proper culture techniques, and decrease transmission rates of the bacteria.  Measures for prompt containment of the disease and accurate diagnosis can be immensely expensive for facilities. However, this cost pales in comparison to the increased medical cost of inpatient care among individuals with drug resistant Acinetobacter.  Meticulous hand hygiene, proper antimicrobial treatment, precise bacterium identification, and maintenance of ongoing surveillance are the keystones for successful eradication of a multi-drug resistant Acinetobacter baumannii outbreak. . 
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A Case Management Report in the Investigation, Management and Containment of Acinetobacter Baumannii Outbreak

Chapter 1

Introduction


This is a discussion of a hypothetical scenario of an outbreak of Acinetobacter baumannii (Ab), in an 18 bed ICU, within a 224 bed acute care hospital.  Five out of seven patients within a two week period are identified to have a nosocomial, ventilator associated pneumonia.  Two additional cases are identified in the ICU one week following the initial outbreak and four patients are colonized with Ab in a different area of the hospital (Blackwell, 2013).  
According to the Association for Professionals in Infection Control and Epidemiology (APIC), Ab is an aerobic, gram-negative bacterium.  On a gram stain they are described as a coccobacillus, meaning they have the shape of a rod and a sphere (APIC, 2010).  Ab can survive for long periods of time (weeks to months) at low humidity.  Ab grows easily in temperatures between 20° and 30° C (68° to 86° F) and are non-motile, oxidase negative, generally nitrate-negative and are non-lactose fermenting bacteria (unless grown on MacConkey’s agar).  It is incubated in ambient air for 20-24 hours at 35 ± 2° pg.11 (APIC, 2010). Usually the only treatments for Ab are antibiotic classes of carbapenems, tigecyclines and colistins. Antibiotics such as cephalosporins, macrolides and penicillins may predispose patients to Acinetobacter colonization (Consales, Gramigni, Zamidei, Bettocchi, & Gaudio, 2011).  
Acinetobacter is a hardy pathogen.  It can live in a variety of environments such as soil, vegetables or meat. It can colonize temporarily on skin (Karageorgopoulos & Falagas, 2008).  Ab is opportunistic.  Predisposing factors in developing an infection are prior antibiotic therapy, immunosuppression, chronic obstructive pulmonary disease, diabetes mellitus, a history of heavy smoking or alcohol consumption and major surgery (Karageorgopoulos, et.al, 2008).  Inclusive of the previous components are the use of invasive devices including mechanical ventilation, and being in a contaminated environment.  Sources associated in transmission of Ab are poor hand decontamination, contact with colonized or infected patients, lotion dispensers, air supply and service ducts with the main transmission being through direct contact and airborne spread (Adams, Yee, Rimmer, Williams Martin & Ovington, 2011).  The following research is regarding a mock case management assignment demonstrating how to investigate, manage and contain an Acinetobactor baumannii outbreak.  

Literature Review


Numerous professional databases of research studies were searched in order to determine the investigation, treatment and containment of an outbreak of Acinetobacter Baumannii, for patients in an intensive care unit (ICU) with the infection.  The results from OneSearch in the online University of Central Florida (UCF) site consisted of Data Sources Science Citation Index, Science Direct, and Medline.   Search terms were “Acinetobacter Baumannii” and “pneumonia”, “containment”, “investigation” and “management”.  

The number of results after the database shows numbers of articles revealed in search using search terms and limiters.  With the word Acinetobacter Baumannii, investigation, pneumonia, containment, and management total results were Science Citation Index [598], MEDLINE [359], and Science Direct [145] for a total of [1102] articles.  Search terms for “investigation” resulted as follows: Science Citation Index [89], Medline [59], and Science Direct [31]. Search terms for “containment” resulted as follows: Science Citation Index [5], Medline [2] and Science Direct [2].   Using the word “pneumonia” with a. Baumannii resulted in Science Citation Index [385], Medline
[236], and Science Direct [85].  And lastly utilizing the word management resulted in Science Citation Index [119], Medline [62], and Science Direct [27].    
Inclusion/Exclusion Criteria

Inclusion criteria are studies that consider the containment, investigation, pneumonia, and management in regards to the Acinetobacter baumannii virus, English language and published from January 2006 to November 2013.  Rationale for discarding studies comprised that studies did not meet the inclusion criteria or search created duplicate studies, evidence was secondary, dissertation papers or complete text-books.
Final Outcomes


Final article selections were from Science Citation Index [3], MEDLINE [3] and Science Direct [2] for a total of 21 articles.   Professional text books and infection control guidelines were also used in this investigation.
Epidemiologic Data of Disease
Epidemic Curve

According to the Epidemic Curve the peak of the outbreak occurred during the period of the first and second weeks (Appendix B).  The average incubation period for Ab is 24 hours which would leave one day prior to the outbreak.  Since the information given in the case scenario (Appendix A) does not disclose the smallest number of cases prior to the outbreak a minimum incubation period cannot be determined (Dicker, Coronado, Koo & Parrish, 2006).  However one case study suggested that the mean time to date of first positive culture was 5 ± 2.94 days (Consales, et al., 2011).  
It has been noted that Ab is the usual culprit when pneumonia has a late onset, usually over 5 days.  The maximum period of incubation in this case is approximately 15 days.  Tracheal aspirate cultures are usually taken upon admission however test results to identify the microbiological data are not available for three days (Consales, Gramigni, Zamidei, Bettocchi & De Gaudio, 2011).
Prior Outbreaks

In this case study, five out of seven patients in the ICU were identified to have Ab pneumonia (Appendix A).  The patients with the infection required mechanical ventilation and developed hospital acquired pneumonia (HAP) after admission, over the course of two weeks.  In the week that followed (third week) two other patients in the ICU developed Ab along with four patients in the progressive care unit who were colonized with Ab.
Pathophysiologic Implications


A patient exhibiting signs and symptoms of nosocomial pneumonia and colonized with Ab will need two or more chest x-rays (one if no underlying pulmonary or cardiac disease) demonstrating one or more of the following: progressive and persistent infiltrate, consolidation and/or cavitation.  The patient is also affected with fever (>38 or >100.4), leukopenia (<4000 WBC/μL) or leukocytosis (>12,000 WBC/μL) and at least two of the following: purulent sputum, change in character of sputum, increased respiratory secretions and suctioning.  The patient demonstrates worsening cough, dyspnea, tachycardia, rales or bronchial breath sounds.  Due to the aforesaid physical symptoms there is also a worsening gas exchange (PaO2/fraction of inspired O2 [FIO2] ≤240), increased O2 requirements or increased ventilation demands [Centers for Disease Control and Prevention, 2008] (Kieninger & Lipsett, 2009).

It has been observed that 40% of hospital acquired, ventilator associated pneumonia (VAP) with a late onset (5 days after hospital admission) and previous antibiotic exposure are associated with multidrug-resistant (MDR) pathogens such as Ab. Although this pathogen is of 
low virulence, it quickly develops resistance to many drugs and it spreads rapidly among hospitalized patients [CDC, 2008] (Kieninger, et al., 2009).
Predisposing factors to MDR Ab has included immunosuppression and invasive devices such as mechanical ventilation, severe illness (ICU patients) with the primary vector being hands of healthcare workers not washing correctly or touching contaminated items such bed frames, pillows, bed linen, lotion dispensers, air supply and service ducts.  Transmission is often through direct contact and airborne spread (Adams, et al., 2008).
Health Events/Significance Formulation

Some organizations, such as the University of Florence, Italy and Cambridge, UK and   have broken down management of outbreaks in phases.  Phase 1 is usually over a period of from 1-20 days and includes the identification of the case and infection control, including patient screenings.  Phase 2 takes place from 20-36 days and involves isolation of the patients, dedication of medical staff for patient care, and terminal cleaning of environment with hypochlorite based agent.  Phase 3 progresses over the course of 36 to 106 days and when, the previously contaminated area is reopened to patient populations (Enoch, Summers, Brown, Moore, Gillham, Burnstein, Thaxter, Enoch Matta & Sule, 2008).  Typically after Phase 2, after gross, terminal cleaning is completed, a VaproSure, a hydrogen peroxide vapor, (Steris) technique, is used for room decontamination (Ray, Perez, Beltramini, Jakubowycz, Dimick, Jacobs, & ... Salata, 2010).  
Chapter 2

Investigation of the Outbreak


Several steps are necessary to coordinate an investigation of MDR Ab. These steps include, (a) preparing for the field work; (b) establishing the existence of the outbreak; (c) verifying the diagnosis; (d) constructing a case definition;  (e) finding the cases systematically; (f) preforming descriptive epidemiology; (g)  forming a hypothesis; (h) evaluating and reevaluating the hypothesis epidemiologically; (i) comparing findings with other laboratory and environmental studies; (j)Implementing control and prevention measures; and (k) initiating and maintaining surveillance. Oftentimes these steps are completed simultaneously in order to maintain public health in an efficient manner. In order to integrate these steps throughout the investigation it is imperative to have ongoing communication with the various disciplines involved at all levels of the analysis (Dicker et al., 2006).
Preparing for Field Work

Initially, when preparing for field work there are considerable scientific and investigative issues to consider. Firstly, there should be an identified leader of the investigation to assist in coordination and communication among all of the necessary disciplines. An investigation leader is obligated to ensure that all members of the investigative team have a thorough understanding of proper collection, storage, and protection techniques when analyzing an area potentially contaminated with MDR Ab. Secondly, any available pre-standardized collection protocol instituted by the facility should be consulted regarding sites to be cultured, reporting requirements within the facility, and protocols for isolation precautions (Dicker, et al., 2006). Third, collaboration with laboratory staff is essential in regards to timing of cultures, specimen delivery, and lab result recording and reporting. It is necessary that the laboratory have the proper culture equipment such as pre-moistened sponge sticks in a neutralizing buffer to culture various dry and moist surfaces as well as strain typing or DNA-based methods to differentiate MDR Ab from other less pernicious strains (APIC, 2010).
Establish the Existence of the Outbreak 
Acinetobacter baumannii exists in more than 25 strains. Oftentimes, the bacteria lays dormant or colonizes without causing significant illness. The investigator is obligated to determine if observed levels of Acinetobacter baumannii exceed what is expected within a facility (CDC, 2004; APIC, 2010). Previous studies and surveillance statistics can help researchers conclude if there are greater than expected levels of the organism by area, season, hospital unit, and population. Examining average monthly attack rates for comparison can be especially useful (D’Agata, Thayer, & Schaffner, 2000).  Additionally, factors which may have influenced the suspicion of the outbreak should be explored. For example, a new hospital preventionist may be discovering cases of illness which were previously going unrecognized or there may have been a recent shift in the population such as an influx of migrant workers. Hospital environment changes such as increased ICU workloads or changes in isolation techniques should also be scrutinized (APIC, 2010; Dicker et al., 2006). 
Verify the Diagnosis and Find Cases Systematically
Due to the number of strains of Acinetobacter baumannii, verification of a drug resistant variety is necessary. Consulting the available research about MDR Ab and gathering basic information about patient characteristics can be invaluable in narrowing the focus of the investigation in a timely manner. Suspicion of MDR Ab should be heightened when it is noted that there is evidence of resistant infection with patients sharing a similar area, those who have resistant pneumonia with prolonged ventilator use, and have the pre-existing conditions discussed in chapter one. Both passive and active surveillance measures of practitioners can help identify similar cases, patient demographic data, course of illnesses, hospital area affected, and potential exposure sources (APIC, 2010; Dicker, et al., 2006; West Virginia Bureau for Public Health, 2012).  
Differentiation must be made between colonization and infection of the MDR Ab as part of verifying the diagnosis. If the cultures are positive but illness is not present then patients are considered colonized. When patients display illness and have positive cultures they are considered infected. Therefore, cultures absolutely should be obtained in cases of ventilator-associated pneumonia, meningitis, urinary tract infection, catheter-associated bloodstream infection, and wound infections when an outbreak is suspected (West Virginia Bureau for Public Health, 2012). Ultimately, diagnosis verification is present when the proper culture techniques reveal the drug resistant strain of Acinetobacter baumannii.

Construct a Case Definition 

Once it is confirmed that an outbreak of MDR Ab is likely, constructing a case definition assists in determining which individuals require immediate priority. In many cases the facility may already have a specific acinetobacter risk assessment in place to assist in keeping the surveillance criteria and case definition consistent throughout the process (APIC, 2010). Investigators are duty-bound to avoid definitions which are likely to result in false positive diagnosis or make hasty implications regarding the suspected exposure. Composing a definition which allows for classification of confirmed, probable, and possible cases can be effective in this endeavor. One example of a case definition used by the West Virginia Bureau for Public Health (2012) states, 

MDRAb is A. baumannii that is resistant to three or more of the following five antibiotic classes: aminoglycosides, ampicillin/sulbactam, antipseudomonal carbapenems, antipseudomonal, cephalosporins, fluoroquinolones. Acinetobacter appears to be particularly effective at acquiring genetic material from other organisms and thus rapidly developing drug resistance 

Perform Descriptive Epidemiology

Once the case definition has been constructed and cases are identified, it is necessary to preform descriptive epidemiology surrounding the MDR Ab outbreak. Descriptive epidemiology is performed early in the investigation and updated as additional data is collected. The course of time of an epidemic is typically demonstrated through the use of an epidemic curve as discussed in chapter one. This should provide a visual display of the magnitude and time trends of the disease. The number of cases should be displayed on the y axis and the unit of time displayed on the x axis. Increases in the curve should indicate a sudden exposure to the MDR Ab. Ideally, as data is entered; the curve should downslope indicating increasing control over the spread of the organism. Outliers which are discovered during the formation of the epidemic curve can render valuable information when considering the expected incubation time and length of time the infection has been present in the facility (CDC, 2004). 

Environmental and multiple body site cultures should be conducted while attempting to identify the extent of the MDR Ab outbreak. Spot maps can be helpful in identifying geographical areas of positive cultures. As part of the evaluation of the geographical area of outbreak, investigators should consider potential avenues of transmission such as catheters, airflow ducts, care taker exposures, and wound care techniques (APIC, 2010;CDC, 2004, Dicker et al., 2006; Longo et al., 2007; Maragakis et al., 2004). 
Develop Hypothesis and Reevaluate Hypothesis as Needed

Once the information has been compiled regarding the epidemic curve, extent of bacterial spread, and potential modes of transmission the epidemiologist can begin to consider conceivable hypothesis. In order to test the credibility of the hypothesis, investigators can refer to previously established facts surrounding MDR Ab. Cohort studies are considered best for analyzing outbreaks in small well-defined populations such as within a hospital setting. High attack rates among those exposed and low attack rates among those not exposed can further confirm the hypothesis (CDC, 2004; Dicker et al., 2006; Polit, 2010). 

 Once the hypothesis has been formed, testing statistical significance is necessary. Researchers must first develop a null hypothesis by assuming that the MDR Ab did not cause the disease. Measurements of association are examined by evaluating relative risk and odds ratios. The resulting measurements are then generally calculated using chi-square analysis. It is expected that in order to prove the hypothesis that p values will be less than 0.05 and confidence intervals should be greater than 95%. When statistical significance is not found, reevaluation of the hypothesis is necessary (CDC, 2004; Dicker et al., 2006; Polit, 2010). 

Implementing Control and Prevention Measures

The most important step to be taken by the epidemiologist is to protect the public. Therefore, control and prevention measures will be initiated even prior to hypothesis confirmation and will continue far after the infection is controlled. Immediate measures include, culturing discontinued catheters, promoting scrupulous hand washing, preventing staff from floating to other units of the hospital, and instituting strict patient isolation techniques as needed. As mentioned in the previous chapter, once diagnosis is made, terminal cleaning measures and occasionally evacuation of a unit for a time are necessary (APIC, 2010). 

Initiating and Maintaining Surveillance

Ongoing control measures will include strict goals for a decrease in the infection rate over time, compliance with contact precautions, and maintenance of ongoing surveillance. Repeated staff reminders of hand hygiene and isolation techniques are vital is resolving the outbreak (Myers, Mangino, Taylor & Dunwoody, 2005). Investigators are responsible for ensuring that the facility continues to meet goals of decreases in MDR Ab infection as time passes. Throughout the surveillance process epidemiologist are also charged with informing the necessary bodies throughout the investigative process and summarizing their findings when the research is complete (APIC, 2010). 

Logistic and Economic Concerns Related to the Investigative Process

There are a multitude of factors to acknowledge related to the economics and logistics of an epidemiological investigative study. Researchers must consider their funding source and what is allowed for proper equipment, travel, and supplies. Ideally, efficiency of the investigation should be evaluated throughout to ensure that the process is as efficient as possible while still protecting public safety. Efficiency of the investigative process can be enhanced by ensuring that reports are timely, communication with the facility is maintained, and that the stakeholders such as patients, faculty, and the hospital are considered (Decker et. al., 2006).

False alarms should be avoided when at all possible. This is particularly challenging with the acinetobacter baumanni bacteria considering that many labs do not have the proper equipment to find the MDR Ab strain. Furthermore, most variations of the organism can reside persistently in areas without trepidation. In order to appreciate the costs of a false alarm consider that the mean hospital cost for a patient with MDR Ab is nearly $100,000 more than caring for a patient without the infection. Increased hospital stay, staff education, and loss of revenue all contribute the cost associated with MDR Ab (Wilson, et al. 2004).  

Obtaining cultures in the investigation for MDR Ab can be a major expense to the investigation. Repetitive sequence-based polymerase chain reaction or pulsed-field gel electrophoresis is necessary for diagnosis. Equipment for this type of testing exceeds $33,000. Furthermore, reagents used for culture and analysis range from $8 to $27 (Chuang, Wang, Chen, & Chen, 2010).  This cost is further compounded by the fact that sensitivity of the cultures are low, infected individuals should be cultures at approximately 6 different body sites, and that a multitude of environmental cultures should be obtained (APIC, 2010). Whole-genome sequencing can provide timely and extremely accurate information in regards to organism origin, transmission route, and resistance. However, the cost can exceed $1,000 for each test. In general, the more expensive the test, the more timely and informative the results are (Adams, et al., 2011; Cheung & Kwan, 2012; Martins, Kuchenbecker, Pilger, Pagano, & Barth, 2010).

By far, the greatest expense in a MDR Ab outbreak is patient care. Although there is limited data in regards to the economics of MDR Ab treatment, it is well documented in various studies that inpatient hospital care costs far exceed the cost of an outbreak investigation   (Babcock, 2006; Lock, et al., 2008; Southern Nevada Health District Outbreak Investigation Team, 2009). Therefore, the cost of accurate early diagnosis of the organism should be considered secondary to other factors. Timely recognition of a potential outbreak is fundamental in limiting the potential risk and spread of infection which will ultimately produce dramatically higher inpatient costs. There are several less expensive aspects of the investigation such as reinforcement of hand hygiene and isolation techniques which are discussed further in chapter 3. 

Chapter 3

Addressing the problem

Evidence-based approaches to addressing the problem/outbreak

In order for an organization to mount a robust containment practice in response to an identified outbreak of Ab they must recognize the properties affecting the presence of Ab and establish a well-defined method for control of future transmission.  Ab is a hearty organism that can live for long periods of time in the healthcare environment.  Patients may be colonized with MDR Ab for protracted time periods which increase the risk of transmission to other patients.  A single case of MDR Ab is a cause for concern due to the high risk of transmission.  Therefore, a risk mitigation plan should be promptly implemented.  Any subsequent cases in the same geographic location should prompt an escalated response by the organization and the infection prevention team.  One presenting concern regarding is the high antibiotic resistance rates among certain strains of MDR Ab.  Antimicrobial susceptibilities are essential for antibiotic selection and patient care decisions; however they can lead to the propensity to over or underestimate the scope of an outbreak due to the failure to link positive cultures as an outbreak.  Additionally, in order to identify if a cluster is of a same strain or simply shares comparable antimicrobial susceptibilities, isolates should undergo molecular typing (APIC, 2010).

The APIC Elimination Guide (2010) lists several key elements in the response to a MDR Ab Outbreaks.  One response measure needed is administrative support throughout the organization including clinical leaders, hospital administration, and key representatives from risk management, financial, and support services.  The Infection Preventionist should convene the administrative group quickly to discuss the current situation and the associated threat an outbreak of MDR Ab poses.  The group should rapidly identify, support and provide the interventions and resources needed.  In the likelihood that an outbreak is sustained, the organizations public relations department will need to take the lead on all communication with the public and the media.  A multipronged clinical approach is also necessary including communication, education, and an environmental action plan.  Interdepartmental as well as external facility transfers should ensure effective communication regarding the patients’ status.  The patients’ medical record should be flagged to facilitate precautionary measures for future encounters.  Caregivers need specific education regarding Ab characteristics including transmission modalities and risk mitigation strategies such as environmental cleaning and equipment decontamination, proper hand hygiene, and appropriate personal protective equipment (PPE) use.  The patient, family, and visitors should also receive education both verbally and written material.  Contact precautions are used to prevent the cycle of transmission of infectious agents between patients, the environment, and caregivers.  Contact precautions include PPE, gowns & gloves and a private room when available.  In addition to these measures and due to the propensity of Ab to adhere to and be transmitted by environmental sources, a robust environmental action plan is essential to suppress an Ab outbreak (APIC, 2010). 

An environmental action plan addresses many factors including identifying the host, cohorting patients and staff and terminal cleaning.  The salient point in any outbreak response is to identify the reservoir which will break the transmission chain.  Infection preventionists should be knowledgeable of highly likely and potential reservoir sources when investigating an outbreak.  Respiratory equipment and supplies have been identified in past outbreaks and the preventionist should review all aspects of each case especially related to respiratory care of any kind.  Surveillance cultures of the patient and the environment may provide beneficial information to the investigator.  One study cited in the APIC Elimination Guide (2010) suggested collecting environmental samples with a moist sterile gauze and specific laboratory processing.  The preventionist should be knowledgeable of techniques specific to the organism under investigation.  The team may decide to cohort patients in one geographical area in order to separate MDR Ab patients from others.  Staff members may also be assigned to care for either infected patients or non-infected patients but not both, to reduce the risk of transmission by a caregiver.  Closing units to admissions is considered an aggressive maneuver by some but a viable option and necessary strategy in some cases to halt the spread of the infection.  Once all infection patients are gone, the unit can be terminally cleaned, disposables can be purged, and all equipment can be disinfected.  This is usually a last resort due to the loss of bed capacity and subsequent revenue especially if the outbreak impacts an intensive care unit.  An important technique to contain a MDR Ab outbreak is disinfecting the environment (APIC, 2010).   Strassle, et al. (2012) evaluated the environmental contamination rates in the rooms of discharged patients infected or colonized with MDR Ab both before and after cleaning.  Almost half of the rooms were contaminated before cleaning and 25% remained contaminated after cleaning.  Routine cleaning is not effective to eliminate environmental contamination and prevent transmission (Strassle, 2012).  Due to MDR Ab’s tenacity for environmental transmission, room cleaning is a primary focus.  The IP investigator should carefully evaluate the method of cleaning all surfaces and equipment involved.  The investigator should collaborate with the supervisor for the environmental support team to provide oversight and education related to the outbreak and best practices needed to clean the environment.  Other support services should be engaged as well in order to decontaminate patient equipment such as monitors, intravenous pumps, and ventilators (APIC, 2010).

Vaporized hydrogen peroxide (VHP) is a no-touch broad-spectrum method to decontaminate hospital environments and disrupt the transmission of nosocomial pathogens.  VHP as a disinfectant has low toxicity, is safe to use on inanimate objects, and breaks down into water and oxygen.  Chmielarczyk et al. (2012) concluded that a coordinated attack utilizing strict infection control practices including isolation, strict adherence to hand washing guidelines, staff education, and VHP decontamination of the environment was able to halt an MDR Ab outbreak (Chmielarczyk et al., 2012).         

Logistic and economic concerns 

Known infected patients make up a nominal percentage of patients colonized with a microbe.  This is commonly referred to as the “iceberg phenomenon.” Thus, organizations must rapidly assess the current status of the situation when an Ab infection has been identified.  This is additionally important to do prior to multiple cases being identified due to the high affinity of Ab for the environment and the susceptibility of the patients, which contributes to the ease of transmission.  It is equally important due to the high multi-drug resistant traits exhibited by Ab.  Action plans need to be developed in conjunction with the global organizational leaders as an Ab outbreak impacts many departments (Montefour, et al. 2008).

An organized review of the potential financial impact will need to be conducted.  With emerging trends of non-payment for hospital acquired infections (HAI), organizations must have a robust response to mitigate transmission of infectious agents not only for patient safety but for financial stewardship.  Additional lost revenue occurs when units are used to cohort patients and closed to the admission of patients without Ab.  Alternate staffing patterns can also reduce revenue during cohorts through increase nurse to patient ratios.  Cohorting can cause emotional distress in patients, visitors, and staff.  The need for emotional support for all involved especially direct caregivers should be anticipated and provided.  Staff members who are emotionally healthy are more able to care for the emotional needs of the patients and visitors (Montefour, et al. 2008).
Summary of the approach

Ab colonizes the respiratory tract, wounds, and vascular catheters and is a frequent organism identified in ventilator-associated pneumonia (VAP), catheter-related blood stream infections (CRBSI) and other HAI.  Preventionists should be sensitive to any infection and do a thorough investigation into the etiology of all HAIs (Chmielarczyk et al., 2012).  The most important aspect to managing an outbreak is prevention of outbreaks through early identification of pathogens such as Ab through monitoring of incidence and sensitivity patterns (Montefour, et al. 2008).  Montefour et al. (2008) suggested a five step approach to mounting a response to an outbreak.  The first step is to get organized.  The leadership team should convene to address the current situation as well as the risk when MDR Ab is identified as an infectious agent due to its hearty propensity for the environment and multiple modes of transmission.  The chief investigator should create a timeline of all meetings, actions, and education as well as compile a patient list.   Once the organism has been identified through cultures, the organisms’ sensitivity to antibiotics should be identified in order to guide the provider in selecting appropriate medication management.  When MDR Ab is the offending organism, the preventionist must take appropriate actions to mitigate the risk of transmission to other patients.  The second step is to cohort the patient, the equipment and the staff including both nursing and respiratory care.  The patient would preferentially be placed in a private room under contact precautions.  If private rooms are not available, cohorting of infected patients is recommended.  Cohorting has been shown to contribute to reducing transmission as it reinforces the seriousness and draws attention to the need for meticulous hand hygiene and strict contact precautions.  Step three is to ensure the entire team is knowledgeable of their role to inhibit the further spread of the infectious agent.  The team includes staff caring for the patient, technicians responsible for cleaning equipment, and environmental support staff responsible for cleaning the rooms.  The preventionist should ensure these key players not only have adequate supplies to do their job but also the knowledge of the appropriate procedures necessary to reduce transmission through thorough attention to the details of prevention, sterilization, and terminal cleaning.  The preventionist must thoroughly investigate the patients’ history in order to identify any potential reservoirs.  A well- organized approach to terminally cleaning the environment, disinfecting all equipment, and discarding disposable supplies should commence immediately.  Step four is the education and re-education of all staff coming in contact with the patient.  It should include the nature of Ab and the importance of hand washing should be conducted by leadership and the IP.  Knowledge is a powerful tool in addressing infectious outbreaks.  Information should be communicated in many forms but key points should be posted in writing to decrease omission and misunderstandings.  Step five is equally important as it addresses the importance of providing emotional support for staff that caring for the cohort.  They may experience a sense of isolation and feel additional burdens have been placed on them by being assigned to the cohort (Montefour, et al. 2008). 

Appropriate antimicrobial management is important with MDR Ab.  Carbapenems have historically provided the best therapeutic response.  Carbapenems are currently the most commonly used drug of choice.  However, susceptibility testing is a key factor when Ab is identified.  Resistance to carbapenems is not uncommon during outbreaks.  Colistin and tigecycline are two frequently used antimicrobials for carbapenem-resistant Ab.  Colistimethate has been used to treat MDR AB infection because of its’ successful track record.  Tigecycline is a broad-spectrum minocycline derivative that has shown decreasing efficacy.  Colistimethate can also be used in conjunction with tigecycline in the event of a severe illness (Montefour, et al. 2008).
Conclusion

MDR-Ab is an aerobic, gram-negative coccobacillus which has resulted in a burdensome health dilemma in hospital facilities worldwide.  Ab has been attributed to multiple forms of HAIs as it colonizes the respiratory tract, wounds, and vascular catheters and is a frequent organism identified in ventilator-associated pneumonia (VAP), catheter-related blood stream infections (CRBSI) (Chmielarczyk et al., 2012).  The bacterial infection leads to increased facility cost, patient mortality, and prolonged need for critical care support.  Infection preventionists should pay close attention to all infections and thoroughly investigate the etiology of all HAIs (Chmielarczyk et al., 2012).  Epidemiologist and hospitals have a vested interest in making a prompt and accurate diagnosis of MDR Ab in order to reduce the astronomical inpatient care costs and protect the public.  Fortunately, there is a plethora of evidence based research to guide investigators and care givers on how to contain the disease spread.  The most important piece of dealing with an outbreak is a preventative approach by early identification of pathogens such as Ab through a rigorous and ongoing monitoring process of frequency and sensitivity patterns (Montefour, et al. 2008).  Increased awareness, preventative efforts and education for healthcare workers and patients may assist in decreasing outbreaks of this nosocomial bacterium.  This was a collaborative research assignment to demonstrate how to best investigate, manage and contain an Acinetobactor baumannii outbreak should it occur within any healthcare organization.
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Appendix A

Table 1.1 VAP in patients colonized with A.baumannii in a 224 bed acute care hospital

	Data Set 1

(within 2 weeks)
	Cases A.baumannii

(Ill w/dx)
	 Not Ill w/ dx
	total

	Signs/Symptoms of VAP ICU
	5
	2
	7

	Data Set 2 

(within 3 weeks ICU)
	2
	X
	X

	Data Set 3

Within 3 weeks Progressive Care)
	4
	X
	X


Appendix B
Table 1.2 VAP in patients with A. baumannii- incubation time in ambient air 20-24 hours at 35±2° C (APIC, 2010) 
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