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1. Introduction

1.1 Overview

Staphylococcus aureus is a major nosocomial pathogen that can cause severe infections in humans, especially in immunocompramized individuals. Surveillance studies have indicated that the rate of S. aureus colonization in the general population ranges from 20 to 55% (Hu, 1995; Paul, 1982). The colonization does not mean an individual is infected, just that they are carrying the bacteria on their skin.  When an individual’s skin or mucous membranes are altered through trauma (cuts, bug bites, etc.) or surgery, S. aureus can enter into the underlying tissue or bloodstream.  This can lead to mild skin infections, serious infection of the blood (bacterimia), infection in the heart (endocarditis), or infection the lung (pneumonia). In the early 1960s, after the antibiotic methicillin was introduced to treat penicillin resistant strains of S. aureus, a methicillin-resistant S. aureus (MRSA) strain arose that was resistant to all beta-lactam and cephalosporin antibiotics (Rolinson, 1960).  MRSA has since spread in our hospitals and has been reported in every continent.  In addition, MRSA has acquired other resistance genes leaving very few treatment options available to the clinician to treat a severely infected individual.  Although MRSA has remained primarily a nosocomial pathogen over the last 40 years, new strains are emerging and spreading in the communities rather than the hospitals. 

The first report of a highly virulent community-acquired MRSA (CA-MRSA) occurred in 1993 in Australia but since then strains causing skin and serious infections have been reported in many European countries, many states in the USA, and in western Canada (Udo, 1993).  CA-MRSA strains are considerably different genetically and epidemiologically from their hospital counterparts remaining susceptible to a number of antimicrobials such as aminoglycosides, tetracyclines and erythromycin, also common nosocomial risk factors, such as previous hospital admission or antimicrobial use, do not apply to CA-MRSA (Fergie, 2001; Hussain, 2001).  In addition, CA-MRSA tends to cause infections in children and adolescents whereas hospital MRSA primarily causes infections in individuals older than 60 years.  In addition, nosocomial MRSA strains are rarely reported as being highly virulent whereas reports have documented CA-MRSA of having caused serious, and sometimes fatal, disease especially in otherwise healthy children (Gwynne-Jones, 1999; Naimi, 2001).  Recently, investigators examined an outbreak of CA-MRSA in France in which two patients died of necrotizing pneumonia (Gillet, 2002).  All strains in this community outbreak harbored the Panton-Valentine leukocidin toxin, a gene which helps the bacteria cause skin infections and sometimes more serious respiratory infections.  There is a growing concern that the CA-MRSA strains are beginning to replace the susceptible S. aureus strains in the human flora.   For example, in a study examining Aboriginals in rural USA, the CA-MRSA strains have become more prevalent than fully susceptible S. aureus (Groom, 2001).  The only positive aspect of CA-MRSA is that strains are generally susceptible to many antibiotics allowing the clinician a number of treatment choices.  However, a major concern is that these strains may eventually become resistant or that the toxin gene may move into a more resistant hospital strain.

1.2 Statement of Need  
To date there has been only a few published studies dealing with risk factors for CA-MRSA infections and these included intravenous drug use, prior antibiotic use, and the presence of underlying disease such as diabetes mellitus, malignancy, and chronic skin disease as potential risk factors (Moreno, 1995, Bukharie, 2001).   One disturbing trend is the emergence of CA-MRSA infections, which have been reported in healthy individuals without these risk factors, raising the possibility that other factors may be involved in the dissemination of certain strains of MRSA in the community.  

Until recently, MRSA was not a notifiable disease in Saskatchewan.  However beginning in 2001, efforts were made to encourage laboratory-based reporting of MRSA to public health units.  As such, no complete MRSA registry exists.  With this said, prior to 1999 MRSA was rarely isolated in Northern Saskatchewan.  In April 1999, a resident of a long-term care facility in Nipawin, SK who had recently been hospitalized in Saskatoon, SK tested positive for MRSA.  By 2002, three First Nations reservations and a predominately Métis community in the area were reporting MRSA infections, the majority of which were considered to be community-acquired although no systematic collection of  risk factors had been undertaken. CA-MRSA is now reported in the communities of Nipawin, the Northern Village of Cumberland House, and the Cumberland House, Red Earth and Shoal Lake (also known as Pakwaw Lake) First Nation communities, all of which comprise the Kelsey Trail Health Region. One hundred and eighty-two cases of MRSA were reported from January 1, 1999 to March 31, 2002.  While the Red Earth and Shoal Lake reserves experienced cases in 1999, the increase in cases of MRSA in Cumberland House did not occur until 2000.  The yearly rates of MRSA in Cumberland House increased from zero in 1999 to 43/1,000 persons in 2001. Similarly, Red Earth has experienced an increase in the rate of MRSA infections over time from 1/1,000 persons in 1998 to 21/1,000 persons in 2001.  MRSA first appeared in Sandy Bay to any extent in 2003 with 38/1,000 persons. This rate has slowly increased from zero in 2001 and 2 in 2002.  It should be noted that the Provincial Laboratory asked the healthcare staff to reduce routine testing for MRSA part way through 2003 due to the high number of positive results.  Based on data compiled from the first 3 months of 2002, projected rates indicate a continuing problem in these communities. It should be noted that these increases were not due to increased swabbing in response to initial identification of MRSA cases.  As expected with CA-MRSA, reports of infections in children less than 10 years of age were high, with Cumberland House and Red Earth/Shoal Lake reporting 37% and 58% of cases, respectively.

These findings have prompted us to successfully apply for funding from the Canadian Institutes of Health Research to identify potential risk factors for community acquired MRSA.  It is hoped that our findings will be used to develop educational programs to limit the spread of these organisms in the community.

1.3  Objective/Hypothesis
Objective:

To determine risk factors associated with CA-MRSA infection involved in the Kelsey Trail Health Region (KTHR) and the Mamawetan Churchill River Regional Health Authority (MCRRHA).
Hypothesis:

The risk factors associated with CA-MRSA in the KTHR and MCRRHA will most likely be linked to close contact between individuals with mild skin abrasions or insect bites.  

2. Methods

2.1  Surveillance Population and the Definition of a CA-MRSA Case

One problem associated with determining the incidence and prevalence of CA-MRSA is the lack of a standardized definition for “community-acquired”.  This results in gray areas, which make it difficult to compare studies.  For example, when one considers MRSA, Cookson defined community acquired MRSA in the following categories: discharged hospital patients with MRSA, nursing home residence with MRSA, MRSA transmitted to non-hospitalized patients, and MRSA arising de novo in the community (Cookson, 2000).  However, other groups have considered some of these criteria as healthcare associated rather than community acquired. The definition of community-acquired will be based on what the Center for Disease Control and Prevention and Minnesota State Public Health are currently using (Kathleen LeDell, Minnesota Department of Health, personal communication) which include: non-hospitalization > 48 hours before the positive MRSA culture; no dialysis, surgery, residency in a long-term care facility, or hospitalization in the past year; and no percutaneous device or indwelling catheter.  
A study case will be triggered from the identification of a laboratory confirmed MRSA infection in an individual which appears to be from a CA-MRSA.  A follow-up interview will be conducted with the individual in question and a chart review will take place.  For each laboratory confirmed case of CA-MRSA infection, two matched controls would be identified. The first set of controls will be identified by the Nipawin Hospital Laboratory and the Saskatchewan Provincial Laboratory who will match the CA-MRSA case to an individual with an infection due to methicillin-susceptible S. aureus (MSSA).  The second set of controls will be identified through a retrospective chart review as healthy individuals who have been identified as neither having a MRSA or MSSA infection.  A subset of cases will be followed to determine the length of illness and effectiveness of the treatment. Specimens will be sent to the Saskatchewan Provincial Public Health Laboratory and the National Microbiology Laboratory for isolation, identification and characterization.
2.2
Laboratory Methods
Isolates will be identified as S. aureus using standard microbiologic methodologies at the Nipawin Hospital Laboratory.  MRSA will be defined as isolates of S. aureus showing growth on oxacillin agar screen plates (Mueller-Hinton agar supplemented with 4% NaCl and oxacillin, 6 g/ml) incubated at 35C for 24 hours.  All isolates identified as phenotypically potential MRSA will be sent to the Saskatchewan Provincial Public Health Laboratory (SPHL) for confirmation by detecting the presence of the mecA and nuc genes using polymerase chain reaction (PCR). Isolates confirmed as MRSA will be submitted to the National Microbilogy Laboratory for additional studies, which will include molecular typing using multilocus-sequence typing (MLST), pulsed-field gel electrophoresis (PFGE), and antibiograms using a standard broth microdilution panel.  All of these tests have been standardized to allow direct comparisons to hospital-acquired MRSA strains collected by the Canadian Nosocomial Surveillance Program which include over 6000 strains collected over 7 years. 

2.3
Study Design

This study will be a prospective cohort of all CA-MRSA identified as causing infections within the Kelsey Trail Health Region and the Mamawetan Churchill River Regional Heath Authority.  At least 150 cases and controls will be examined over a period of at least one year.  Both of these criteria must be met, that is the study should cover an entire year to identify potential seasonal variations and at least 150 cases and controls will be examined to ensure a statistically significant sample size. CA-MRSA cases will be matched to a CA-MSSA case and a healthy non-infected control with the criteria that they are located within the geographical study area. 

	Case definition: A laboratory confirmed MRSA infection of a patient from the Kelsey Trail Health Region and/or the Mamawetan Churchill River Regional Health Authority with a community acquired infection (non-hospitalization > 48 hours before the positive MRSA culture, no dialysis, surgery, residency in a long-term care, or hospitalization in the past year, and no percutaneous device or indwelling catheter).  


	Control definition: 

Category A

A laboratory confirmed MSSA infection of a patient from the Kelsey Trail Health Region and/or the Mamawetan Churchill River Regional Health Authority with a community acquired infection (non-hospitalization > 48 hours before the positive MRSA culture, no dialysis, surgery, residency in a long-term care, or hospitalization in the past year, and no percutaneous device or indwelling catheter).  

Category B

A healthy individual visiting the clinic for any medical concern and not a routine check-up from the Kelsey Trail Health Region and/or the Mamawetan Churchill River Regional Health Authority who has not been hospitalized in the last year, no dialysis, surgery, residency in a long-term care, or hospitalization in the last year, and no percutaneous device or indwelling catheter.  


2.4
Matching Criteria
The Nipawin Laboratory and the Saskatchewan Provincial Laboratory will be responsible for identifying infections caused by MRSA and MSSA.  The laboratory will initially determine if this is a potential community acquired case by examining the requisition and determining if the patient has been admitted to the hospital or resides in a long-term care facility.  Once a potential CA-MRSA case has been identified on the laboratory investigation form, a potential control participant will be selected using the criteria described above and as per the categories specified below:

Category 1 (MSSA controls)
(3) Match by residence within the geographical study area;

Category 2 (Healthy controls)
1) 
Individuals will be selected using a retrospective chart audit to identify the first person to visit the clinic (after the MRSA case’s visit) that is willing to participate in the research study 

2)
Match by residence within the geographical study area
3. Data Collection
3.1   Study questionnaires
Patients will be identified as a case or control through the Laboratory who will then forward the information to Ryan McDonald through the Provincial Public Health Laboratory, for data analysis.  Ms. Graessli will then coordinate the collection of additional case/control information with the Community Health Workers in the KTHR and MCRRHA.    Data will be collected using a study questionnaire.  Data collected will include demographic characteristics, underlying diseases, prior antibiotic therapy, ect. 
3.2  Patient Confidentiality and Ethics

For individuals who are identified as having CA-MRSA, CA-MSSA, or Non-Infected, the Community Health Worker will contact them directly to determine their interest in participation in this study.  If the subject expresses interest, the study staff will then personally meet them for an interview.  The staff will go over the consent form and answer any potential questions that may arise.  The participant will then be asked to sign the form and once completed the interview can take place.  Once the interview is complete, the participant will be given the opportunity to review and revise the form, and will be asked to sign a Transcript Release Form.

4). References

Paul MO, Lamikanra A, Aderibigbe DA. Nasal carriers of coagulase-positive staphylococci in a Nigerian hospital community. Trans R Soc Trop Med Hyg. 1982;76(3):319-23.

Hu L, Umeda A, Kondo S, Amako K. Typing of Staphylococcus aureus colonising human nasal carriers by pulsed-field gel electrophoresis. J Med Microbiol. 1995 Feb;42(2):127-32.

Rolinson GN, Stevens S, Batchelor FR, Wood JR, Chain EB.  Bacteriological studies on a new penicillin-BRL 1241.  Lancet 1960;2: 565-567.   

Udo E.E., J.W. Pearman, W.B. Grubb. 1993. Genetic analysis of community isolates of methicillin-resistant Staphylococcus aureus in Western Australia. J Hosp Infect. 25:97-108.

Fergie J.E., K. Purcell. 2001. Community-acquired methicillin-resistant Staphylococcus aureus infections in south Texas children. Pediatr Infect Dis J. 20:860-3.

Hussain F.M., S. Boyle-Vavra, R.S. Daum. 2001. Community-acquired methicillin-resistant Staphylococcus aureus colonization in healthy children attending an outpatient pediatric clinic. Pediatr Infect Dis J. 20:763-7.

Gwynne-Jones D.P., N.S. Stott. 1999. Community-acquired methicillin-resistant Staphylococcus aureus: a cause of musculoskeletal sepsis in children. J Pediatr Orthop. 19:413-6.

Naimi T.S., K.H. LeDell, D.J. Boxrud, A.V. Groom, C.D. Steward, S.K. Johnson, J.M. Besser, C. O'Boyle, R.N. Danila, J.E. Cheek, M.T. Osterholm, K.A. Moore, K.E. Smith. 2001. Epidemiology and clonality of community-acquired methicillin-resistant Staphylococcus aureus in Minnesota, 1996-1998. Clin Infect Dis. 33:990-6.

Gillet Y., B. Issartel, P. Vanhems, J.C. Fournet, G. Lina, M. Bes, F. Vandenesch, Y. Piemont, N. Brousse, D. Floret, J. Etienne. 2002. Association between Staphylococcus aureus strains carrying gene for Panton-Valentine leukocidin and highly lethal necrotising pneumonia in young immunocompetent patients. Lancet. 359:753-9.

Groom A.V., D.H. Wolsey, T.S. Niami, et al. 2001. Community Acquired Methicillin - Resistant S. aureus in a Rural American Indian Community. Journal of the American Medical Association, 286:1201-1205.

Moreno F, Crisp C, Jorgensen JH, Patterson JE. 1995. Methicillin-resistant Staphylococcus aureus as a community organism.
Clin Infect Dis. 1995 Nov;21(5):1308-12.

Bukharie HA, Abdelhadi MS, Saeed IA, Rubaish AM, Larbi EB. 2001. Emergence of methicillin-resistant Staphylococcus aureus as a community pathogen.  Diagn Microbiol Infect Dis. 2001 May-Jun;40(1-2):1-4.

Cookson B.D. 2000. Methicillin-resistant Staphylococcus aureus in the community: new battlefronts, or are the battles lost? Infect Control Hosp Epidemiol. 21:398-40

Consent Form – Study # _____

You are being invited to participate in a study entitled Community Acquired Antimicrobial Resistant Bacteria in Northern Canadian Communities.  Please read this form carefully, and feel free to ask questions you might have.

Principal Investigator: Dr. Michael Mulvey, Science Centre for Human and Animal Health, Winnipeg, Manitoba, Canada

Co-Investigators: Dr. John M. Embil (University of Manitoba, Winnipeg, MB.), Dr. Gregory Horsman (Saskatchewan Provincial Laboratory, Regina, SK.), Dr. James Irvine (University of Saskatchewan, Northern Medical Services, Saskatoon, SK.), Dr. Mohammad Khan (Kelsey Trail Health Region, Melfort, SK.), Ms. Shirley Paton (Health Canada, Ottawa, ON.), Dr. Mandiangu Nsungu (Northern Intertribal Health Authority, Prince Albert, SK.), Ms. Shirley Woods (Northern Intertribal Health Authority, Prince Albert, SK.)

Study Nurse/Coordinator: Ms. Amanda Graessli (University of Manitoba, Winnipeg, MB)

Purpose and Procedure

This study is taking place to learn about factors putting people living in the community at risk of becoming infected with the antibiotic resistant bacteria Staphylococcus aureus (S. aureus).  S. aureus can live in the nose, on the skin, or in the bowel without making people sick, however, it can cause serious infections in some people.  The goal is to learn more about bacteria and other factors that could cause antibiotics, that are normally used to treat infections, are not working.  This study will also look into the differences between two types of S. aureus: “methicillin-resistant” or MRSA and “methicillin-susceptible” or MSSA.  Three groups of people will be asked to participate in this study: those with MRSA infections, those with MSSA infections, and a healthy group of individuals living within the same community.  By participating in this study, consent is given for; (a) an interview will take place with the research staff where you will be asked about your health and possible ways you may have come in contact with S. aureus; (b) my health care provider can release my health record to the study staff to review medical information, which may include personal health information and possible risk factors; (c) the laboratory where the bacteria was identified will send a sample to Dr. Michael Mulvey at the National Microbiology Laboratory so further studies can be performed, and (d) having my data included in medical journals, presentations, etc. however my name and other identifying information will not be used or revealed.  This study will give the researchers important information on how people come in contact with MRSA or MSSA. Participation in this study will only be during the time, approximately 30 minutes, when the questions are being asked.

Potential Risks 

There are no known risks from participating in this study.  There may be a slight inconvenience of answering questions or reading forms related to the study. 

Storage of Data

All files will be stored in a locked room.  All computerized databases will have a secret code that only the investigators will know.  You will not be able to be identified by these study records.

Confidentiality

Information gathered in this research study may be published or presented in public forums; however, your name and other identifying information will not be used or revealed.  Despite efforts to keep your personal information confidential, absolute confidentiality cannot be guaranteed.  Data may be returned to the researcher in a way that potentially identifies the participant.  When Investigation Forms are sent by fax, they will only be sent on a secure confidential line to the Saskatchewan Provincial Public Health Laboratory.  When Investigation Forms are sent by mail, the originals will be sent by registered mail and a signature will be required on receipt.  Your personal health information may be disclosed if required by law.  Medical records that contain your identity will be treated as confidential in accordance to the Personal Health Information Acts of Manitoba and Saskatchewan.  Organizations that may inspect and/or copy your research records for quality assurance and data analysis include groups such as representatives from the University of Manitoba Human Research Ethics Committee, the University of Saskatchewan Behavioural Research Ethics Committee, and/or the Health Canada Research Ethics Committee. 

Right to Withdraw

Your decision to take part in this study is voluntary.  You may withdraw from the study at any time, without penalty of any sort. After your interview, and prior to the data being included in the final report, you will be given the opportunity to review the Investigation Form of your interview, and to add, alter, or delete information from the form as you see fit.  If you choose to withdraw from the study, any data that you have contributed will be destroyed.  If the study staff feel that it is in your best interest to withdraw you from the study, they will remove you without your consent.  

Questions

If you have any questions concerning the study, please feel free to ask at any point.  You are also free to contact the primary investigators, Dr. Michael Mulvey at 1-204-789-2133, if you have questions at a later time.  This study has been ethically approved by the University of Saskatchewan Behavioural Sciences Research Ethics Board on October 15, 2004.  Any questions about your rights as a participant may be addressed  through the University of Saskatchewan Office of Research Services at 1-306-966-2084.  

Consent to Participate

I have read and understood the description provided above.  I have been provided with the opportunity to ask questions and my questions have been answered satisfactory.  I understand that I will be given a copy of this consent form after signing it.  I understand that my participation in this study is voluntary and that I may choose to withdraw at any time.  I freely agree to participate in this research study. 

As a participant, I would like a copy of the final results of this study:   Yes___    No___

_____________________________________

 _______________________

Signature of Participant




 Date

_____________________________________

Participant’s Name Spelled Out

_____________________________________

_______________________

Researcher Explaining Consent (CHW)


Date 

_____________________________________

Researcher Explaining Consent Name (Spelled Out)

_____________________________________

_______________________

Legal Guardian





Date

_____________________________________

Legal Guardian’s Name (Spelled Out)

_______________________________________________

Translation Assistance:  If the understanding of this consent process has been aided with the assistance of a translator in a language other than English, please indicate language: 

___________________________

_____________________________________

_______________________

Translator’s Signature 




Date 

_____________________________________

Translator’s Name (Spelled Out)
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