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McGill University 

 

Post Graduate Training Program in Adult Infectious Diseases 

and the combined programs of 

Adult Infectious Diseases/Medical Microbiology 

 

Training Objectives for Adult Infectious Diseases Consult Service Rotation 

 

McGill University Health Centre Sites; Jewish General Hospital, St. Mary’s 

Hospital 

 
INTRODUCTION 

 

The specialty of Infectious Diseases concerns itself with human illness caused by 

microorganisms, other pathogens and with illnesses whose manifestations may be confused with 

those caused by an infectious agent. 

 

These diseases traverse the usual boundaries of organs and systems and thus the specialists in 

Infectious Diseases must be prepared to deal with involvement in any region of the body.  

Infectious diseases remain the leading cause of morbidity and mortality throughout the world and 

are important contributors to illness and death in Canada today. 

 

 

GENERAL OBJECTIVES 

 

Only candidates certified by the Royal College of Physicians and Surgeons of Canada in Internal 

Medicine or Pediatrics may be eligible for the Certificate of Special Competence in Infectious 

Diseases. 

 

During the course of training in Infectious Diseases at the McGill University Health Centre and 

the Jewish General Hospital in both inpatient and outpatient settings, trainees must acquire 

clinical competence in the management of infections together with a sound background in the 

sciences of microbiology, immunology, pharmacology and epidemiology.  In order to function 

effectively as consultants to other disciplines, trainees must also acquire the appropriate 

microbiology diagnostic skills and a highly developed ability to interpret data originating from 

the clinical microbiology laboratory, communication skills and attitudes relating to gender, 

culture and ethnicities.  In addition, trainees must acquire expertise in the design and 

interpretation of research studies, and participate in the education of residents, interns and 

medical students. 

 

Residents must demonstrate the knowledge, skills and attitudes relating to gender, culture and 

ethnicity pertinent to Infectious Diseases. In addition, all residents must demonstrate an ability to 

incorporate gender, cultural and ethnic perspectives in research methodology, data presentation 

and analysis. 

 

On completion of the educational program, the graduate physician will be competent to function 

as a consultant in Infectious Diseases. 
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SPECIFIC OBJECTIVES 

 

At the completion of training, the resident will have acquired the following competencies and will 

function effectively as: 

Medical Expert/Clinical Decision-Maker 

Specialists possess a defined body of knowledge and procedural skills which are used to collect 

and interpret data, make appropriate clinical decisions, and carry out diagnostic and therapeutic 

procedures within the boundaries of their discipline and expertise.  Their care is characterized by 

up-to-date, ethical, and cost-effective clinical practice and effective communication in partnership 

with patients, other health care providers, and the community. 

The role of medical expert/clinical decision-maker is central to the function of specialist 

physicians, and draws on the competencies included in the roles of scholar, communicator, health 

advocate, manager, collaborator, and professional. 

 

General Requirements: 

 

- Demonstrate diagnostic and therapeutic skills for ethical and effective patient care. 

- Access and apply relevant information to clinical practice. 

- Demonstrate effective consultation services with respect to patient care, education 

and legal opinions. 

 

Specific Requirements: 

 

A. Knowledge 

 

1. Etiology, epidemiology, pathogenesis, natural history, pathology, clinical 

features, prevention and management of: 

 

(a) acute and chronic infectious diseases 

(b) mycobacterial infections 

(c) sexually transmitted diseases 

(d) infections in immigrants/refugees and travellers 

(e) nosocomial infections 

(f) human immunodeficiency virus (HIV) infection and it's complications 

(g) infections in the  immunologically compromised host (other than HIV), 

transplant recipients, congenital immunodeficiency, other acquired 

deficiencies 

(h) specific to certain sites, infectious diseases in pregnancy and the neonate 

(i) infections in surgical and gynecologic patients 

(j) skin and soft tissue infections 

(k) specific to certain site infections occurring after burns and extensive 

trauma 

(l) infections occurring as a result of emerging pathogens and bioterrorism 

(m) viral hepatitis 

 

2. Principles and practice of infection control to include: 

 

(a) understanding the duties and responsibilities of the infection control 

practitioner and hospital epidemiologist 
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(b) recognition and investigation of outbreaks 

(c) reporting requirements of outbreaks to local public health authorities 

(d) management of sporadic nosocomial infections, including the principles 

and methods of surveillance 

(e) economic implications of infection control 

(f) principles of prevention and implementation of infectious control 

interventions, including educational strategies 

(g) occupational health 

(h) role of infection control committees in the hospital setting 

(i) surgical chemoprophylaxis 

(j) water and foodborne illnesses in long term care or day care facilities 

(k) respiratory illnesses in long term care or daycare 

 

3. Clinical and laboratory approach and differential diagnosis of complex problems 

in which infections may play a role, such as: 

 

(a) Fever of unknown origin. 

(b) acute rapidly progressive illness perhaps due to sepsis from an undefined 

site; sepsis, systemic inflammatory response syndrome and multiple 

organ dysfunction syndrome. 

(c) pulmonary infiltrates of uncertain etiology 

(d) post-operative fever 

(e) recurrent/relapsing infections/fever 

 

4. The study of microbes to include: 

 

(a)        an understanding of epidemiology and ecology, pathology, virulence 

factors, life cycles, taxonomy, structure/physiology, pathogenesis 

(b) proteinaceous infectious particles 

 

5. Microbiology and clinical laboratory testing as they relate to the following: 

 

(a) the principles of molecular biology, microbial genetics, microbial 

physiology, and microbial structure 

(b) specimen selecting, collection, transportation and assessment of 

specimen quality 

(c) basic microscopy 

(d) test performance and interpretation of results as these relate to the 

following; 

(i)  Gram stain 

(ii) acid-fast bacillus staining 

(iii)  Mantoux testing 

(iv) rapid diagnostic tests 

(v)  antimicrobial susceptibility testing 

(vi) methods for isolation and identification of common organisms 

(vii) molecular methods for detection of micro-organisms 
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6. Immunology, including: 

 

(a) details of innate and adoptive immunity 

(b) pathogenic mechanisms by which immune responses facilitate or prevent 

disease 

(c) principles and practice of immunization techniques together with adverse 

effects and efficacy of immunizing agents 

(d) immunological evaluation of patient with recurrent infections 

 

7. Principles and practice of prevention of infection by immunization and 

chemoprophylaxis.  This should include the indications, contraindications, 

efficacy, effectiveness, and adverse effects of: 

 

(a) passive and active immunization 

(b) chemoprophylaxis including surgical perioperative chemoprophylaxis 

(c) environmental and behaviour factors 

 

8. Antimicrobial agents and other therapies in infectious diseases: 

 

(a) classification 

(b) spectrum of activity 

(c) pharmacokinetics and pharmacodynamics in the normal and abnormal 

host 

(d) mechanism of action 

(e) mechanism of resistance 

(f) toxicity and drug interactions 

(g) clinical indications and use 

(h) principles of pharmacoeconomics 

 

9. History of microbiology and infectious diseases with awareness of major changes 

that have occurred in disease epidemiology and pathogenesis over time. 

 

B. Skills 

 

1. Elicit a history that is relevant, concise, accurate and appropriate to the patient's 

problem(s), including the relevant epidemiologic and travel history related to 

particular infectious diseases. 

2. Perform a physical examination that is relevant, detailed, appropriate and meets 

specialty specific standards. 

3. Select medically appropriate investigational tools, including microbiologic tests, 

in a cost-effective, ethical and useful manner. 

4. Retrieve and implement the information necessary to provide health care services 

to patients. 

5. Access, retrieve, appraise and apply relevant information of all kinds to problem-

solving and introduce new therapeutic options to the clinical practice of 

infectious diseases. 

6. Anticipate short and long term complications of infectious diseases and their 

treatments. 

7. Appropriately deliver patient/family education using the above-mentioned 

knowledge. 

8. Demonstrate insight into his/her own limitations. 
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Communicator 

 

To provide humane, high-quality care, and establish effective relationships with patients, other 

physicians, and other health professionals.  Communication skills are essential for the functioning 

of the Infectious Diseases specialist, and are necessary for obtaining information from, and 

conveying information to patients and their families. They should recognize that being a good 

communicator is an essential function of a physician, and understand that effective patient-

physician communication can foster patient satisfaction and compliance as well as influence the 

manifestations and outcome of a patient's illness. 

Furthermore, these abilities are critical in eliciting patients' beliefs, concerns, and expectations 

about their illnesses, and for assessing key factors impacting on patients' health. 

 

General Requirements: 

 

- Establish therapeutic relationships with patients/families. 

- Obtain and synthesize relevant history from patients/families/caregivers. 

- Listen effectively. 

- The resident must be able to discuss appropriate information with patients/families 

and the health care team. 

 

Specific Requirements: 

 

1. Demonstrate the skills to impart infectious diseases-related knowledge to 

patients, colleagues, hospital staff and the general public. 

  

2.  Establish relationship with the patient that should be characterized by 

understanding, trust, respect, empathy and confidentiality. 

 

3. Be able to gather information about a particular infectious disease affecting a 

patient and to obtain information about the patient's beliefs, concerns and 

expectations about their illness, in a sensitive and caring manner. These should 

be considered within the context of the influence of age, gender, ethnic, cultural 

and socio-economic status and spiritual values. Where ever appropriate critical 

information in the above categories must be communicated to others who are 

involved in the care of the patient. 

 

4.  Be able to succinctly present key information to patients and families in a manner 

that enables them to be active participants in decision-making related to the 

infectious diseases affecting them. 

 

5.  Be aware of the potential for mixed messages to be delivered to patients and their 

families, particularly as this relates to choice of diagnostic procedures, 

antimicrobial agents and duration of antimicrobial therapy. They must 

communicate with other health professionals in a manner that facilitates the 

delivery of consistent messages to the patients and their families. 

 

6.  Know the basic principles that guide the provision of information to the general 

public and media about issues of local concern. Such issues may apply (but are 

not limited to) to natural communicable disease outbreaks, potential threats such 

as bioterrorism, antimicrobial resistance and inappropriate resource utilization. 
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Collaborator 

 

Specialists work in partnerships with others who are appropriately involved in the care of 

individuals or specific groups of patients.  It is therefore essential for the infectious diseases 

specialist to be able to collaborate effectively with patients and a multidisciplinary team of expert 

health professionals for provision of optimal patient care, education, and research. 

 

General Requirements: 

 

- Consult effectively with other physicians and health care professionals including 

laboratory personnel, Infection control practitioners and Public Health personnel. 

- Contribute effectively to other interdisciplinary team activities. 

 

Specific Requirements: 

 

1. Become familiar with the role and functions of an infectious diseases specialist in 

the hospital infection control committee and in the pharmacy and therapeutics 

committee. 

 

2. Be aware of pivotal role of other health care providers in facilitating the activities 

of infectious diseases specialists. Such individuals include, but are not limited to 

those performing surgical and radiological diagnostic procedures for 

microbiological examination. 

 

3. Demonstrate the ability to accept, consider and respect the opinions of other team 

members. 

 

4. Be able to describe how health care governance influences the delivery of 

infectious diseases-related care, research and educational activities at a local, 

provincial, regional, and national level. 

 

5. Be capable of assuming a decisive role while functioning as a member of a 

multidisciplinary team. 

 

 

Manager 

 

Specialists function as managers when they make everyday practice decisions involving 

resources, co-workers, task, policies, and their personal lives. 

They do this in the settings of individual patient care, practice organizations, and in the broader 

context of the health care system.  Thus, specialists require the abilities to prioritize and 

effectively execute tasks through teamwork with colleagues, and make systematic decisions when 

allocating finite health care resources.  As managers, specialists take on positions of leadership 

within the context of professional organizations and the dynamic Canadian health care system. 
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General Requirements: 

 

- Utilize resources effectively to balance patient care, learning needs, and outside 

activities. 

- Allocate finite health care resources wisely. 

- Work effectively and efficiently in a health care organization. 

- Utilize information technology to optimize patient care, life-long learning and other 

activities. 

 

Specific Requirements: 

 

1. Demonstrate an understanding of the structure; financing and operation of the 

Canadian heath care system. 

 

2. Demonstrate knowledge of: 

 

Infection control to prevent diseases and investigate outbreaks of infectious 

illnesses in the hospital and community setting; 

(b) pharmacotherapy that would enable one to participate in the selection for 

the hospital formulary of antimicrobial agents and immunization 

products, with consideration being given to cost-effectiveness of these 

agents/products; 

(c) how to function effectively in the health care organizations at local 

region and national level; 

(d) the different ways of delivering care to patients with a variety of 

infectious diseases in different settings, including the ability to 

participate in planning, budgeting and evaluation of special modes of 

delivering infectious diseases care (e.g., outpatient parenteral antibiotic 

therapy and directly observed therapy); 

(e) practice and time management skills including punctuality, prioritization 

and triage. 

 

3. Demonstrate the ability to: 

 

(a) access and apply a broad base of information to the care of patients in 

ambulatory care, hospitals and other health care settings, including 

knowledge of the most cost effective laboratory procedures; 

(b) make and defend clinical decisions and judgments based on sound 

clinical evidence for the benefits of individual patients and the 

population served; 

  (c) use information technology as a tool in patient management. 

Health Advocate 

 

Specialists recognize the importance of advocacy activities in responding to the challenges 

represented by those social, environmental, and biological factors that determine the health of 

patients and society.  They recognize advocacy as an essential and fundamental component of 

health promotion that occurs at the level of the individual patient, the practice population, and the 
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broader community.  Health advocacy is appropriately expressed both by the individual and 

collective responses of specialist physicians in influencing public health and policy. 

 

General Requirements: 

 

- Identify the important determinants of health affecting patients. 

- Contribute effectively to improved health of patients and communities. 

- Recognize and respond to those issues where advocacy is appropriate. 

 

Specific Requirements: 

 

1. The infectious diseases residents must apply knowledge of epidemiology, 

etiology and pathogenesis to prevent the development and facilitate the 

management of infectious diseases.  In order to accomplish this, the residents 

should demonstrate understanding of: 

 

(a) determinants of health by identifying the most important determinants of 

health as these relate to the burden of illness from diseases caused 

directly or indirectly by micro-organisms. 

(b) infectious diseases and public health-related public policy by describing 

how such policies are developed; identifying current policies that affect 

health, either positively or negatively, such as childhood immunizations, 

infection control, and antimicrobial utilization. 

 

 

2. The infectious diseases residents will have an understanding of the above 

concepts in order to identify: 

 

(a) biologic, psychosocial, cultural, environmental and economic 

determinants of health and use this information in a management plan; 

ensuring that the patient accesses the relevant public health and social 

services required to manage their particular microbial disease(s). 

Examples of such diseases include HIV, sexually transmitted diseases, 

tuberculosis and vaccine-preventable diseases. 

(b) patient groups that are at risk of infectious diseases and their 

consequences in order to appropriately target primary and secondary 

preventive strategies (HIV, sexually transmitted diseases, tuberculosis 

and vaccine-preventable diseases). 

(c) the key issues and opportunities to reduce or minimize the 

morbidity and mortality from infectious diseases in the community. 
 

Scholar 

 

Specialists engage in a lifelong pursuit of mastery of their domain of professional expertise. They 

recognize the need to be continually learning and model this for others.  Through their scholarly 

activities, they contribute to the appraisal, collection, and understanding of health care 

knowledge, and facilitate the education of their students, patients, and others. 

General Requirements: 
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- Develop, implement and monitor a personal continuing education strategy. 

- Critically appraise sources of medical information. 

- Facilitate learning of patients, house staff/students and other health professionals. 

- Contribute to development of new knowledge. 

 

Specific Requirements: 

 

The infectious diseases residents will have research experience with both clinical and laboratory 

investigation.  This will imply that these research data will affect patient care and will be 

published in a refereed journal. 

In this regard, specific abilities in clinical, research and educational activities should be 

demonstrated as follows: 

 

1. Clinical: 

  

(a) Pose a clinical infectious disease question; 

(b) Recognize and identify gaps in knowledge and expertise around the 

clinical question; 

  (c) Formulate a plan to fill the gap: 

(i) conduct an appropriate literature search based on the clinical 

question; 

   (ii) assimilate and appraise the literature; 

   (iii) develop a system to store and retrieve relevant literature; 

(iv) consult others (physicians and other health professionals) in a 

collegial manner; 

  (d) Propose a solution to the clinical question; 

(e) Implement the solution in practice. Evaluate the outcome and reassess 

the solution (re-enter the loop at c i) or c ii); 

  (f) Identify practice areas for research. 

 

2. Research 

 

(a) Pose an infectious diseases research question (clinical, basic or 

population health); 

(b) Develop a proposal to solve the research question: 

i) conduct an appropriate literature search based on the research 

question; 

ii) identify, consult and collaborate with appropriate content experts 

to conduct the research; 

  iii) propose a methodological approach to solve the question; 

 (c) Carry out the research outlined in the proposal; 

 (d) Defend and disseminate the results of the research; 

 (e) Identify areas for further research that flow from the results. 

 

3. Education 

 

(a) Show an appreciation of the infectious diseases literature with the ability 

to critically evaluate it and apply the results thereof. 

(b) Demonstrate an understanding of preferred learning methods in dealing 

with students, residents, and colleagues. 
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Professional 

 

Specialists have a unique societal role as professionals with a distinct body of knowledge, skills, 

and attitudes dedicated to improving the health and well-being of others.  Specialists are 

committed to the highest standards of excellence in clinical care and ethical conduct, and to 

continually perfecting mastery of their discipline. 

 

General Requirements: 

 

* Deliver highest quality care with integrity, honesty and compassion. 

* Exhibit appropriate personal and interpersonal professional behaviours. 

* Practice medicine ethically consistent with obligations of a physician. 

 

Specific Requirements: 

 

1. Discipline-Based Objectives: 

 

(a) Display attitudes commonly accepted as essential to professionalism; 

(b) Use appropriate strategies to maintain and advance professional 

competence; 

(c) Evaluate continually one's abilities, knowledge and skills and know one's 

limitations of professional competence and a willingness to call upon 

others with special expertise wherever appropriate. 

 

2. Personal/Professional Boundary Objectives: 

 

(a) Adopt specific strategies to heighten personal and professional awareness 

and explore and resolve interpersonal difficulties in professional 

relationships; 

(b) Strive consciously to balance personal and professional roles and 

responsibilities and to demonstrate ways of attempting to resolve 

conflicts and role strain; 

(c) Demonstrate flexibility and a willingness to adjust to changing 

circumstances. 

 

 

3. Objectives Related to Ethics and Professional Bodies: 

 

(a) Know and understand the professional, legal and ethical codes to which 

infectious diseases physicians are bound; these include; 

(i)  confidentiality issues that are critical to  the proper practice of 

infectious disease (e.g., HIV disclosure); 

(ii) appropriate conduct when interacting with industry, including 

the manufacturers and distributors of antimicrobials and 

diagnostics products. 

(b) Recognize, analyze and attempt to resolve in clinical practice ethical 

issues such as honesty, reliability, informed consent, advanced directives, 

confidentiality, end-of-life care, conflict of interest, resource allocation, 

research ethics, etc.; 
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(c) Understand and be able to apply relevant legislation that relates to the 

health care system in order to guide one's clinical practice; 

 (d) Recognize, analyse and know how to deal with unprofessional behaviours 

in clinical practice, taking into account local and provincial regulations. 

 

Graded responsibility 

 

During the first three months of service, residents are expected to function at the level of 

an internal medicine resident without the responsibility of organizing and running the 

service.  This responsibility is introduced and should be developed during the next six 

months, and by the final six months residents are expected to be functioning at the level 

of an independent consultant with respect to management, interaction with other health 

care providers, teaching and patient care.   
 

Unique strengths of each training site 

 

Although much of the case mix is the same between the various hospitals, residents should 

recognize the specific strengths of each of the individual centres and take advantage of these 

specific educational exposures as outlined below: 

 

1.  RVH:  Infections in pregnancy and post-partum women, solid organ and stem cell 

transplantation, central nervous system infections and complicationso f 

cardiovascular surgery  

2. MGH:  Orthopedic infections, trauma associated infections, complications of 

radiotherapy and oromaxillofacial surgery 

3. JGH:     Immigrant health and community acquired infections, Infections in pregnancy 

and post-partum women 

4. SMH:   Community acquired infections, Infections in pregnancy and post-partum women, 

immigrant health. 

 

Additionally, all residents are encouraged to undertake one month of clinical training at one of the 

University of Montreal hospitals, in order to gain experience with the francophone hospital 

system.
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McGill University 

 

Postgraduate Training Program in Pediatric Infectious Diseases 

And Postgraduate Training Program for the combined Pediatric Infectious Diseases 

and Medical Microbiology 

 

Training OBJECTIVES FOR PEDIATRIC INFECTIOUS DISEASES   

(IN- PATIENT CONSULT SERVICE/OUTPATIENT EXPERIENCE) 

 

McGill University Health Centre Sites; Montreal Children’s Hospital, 

CHU Ste. Justine 

 
DEFINITION 

 

The specialty of infectious diseases concerns itself with human illness due to micro-organisms.  

These diseases traverse the usual boundaries of organs and systems and the specialist in infectious 

diseases must be prepared to deal with involvement in any region of the body.  Infectious diseases 

remain the leading cause of morbidity and mortality throughout the world and are important 

contributors to illness and death in Canada today. 

 

 

GENERAL OBJECTIVES 

 

Only candidates certificated by the Royal College of physicians and Surgeons of Canada in 

Internal Medicine or Pediatrics may be eligible for the Certificate of Special Competence in 

Infectious Diseases. 

 

On completion of the educational program, the graduate physician will be competent to function 

as a consultant in Infectious Diseases. 

 

Residents must demonstrate the knowledge, skills and attitudes relating to gender, culture and 

ethnicity pertinent to Infectious Diseases.  In addition, all residents must demonstrate an ability to 

incorporate gender, cultural and ethnic perspectives in research methodology, data presentation 

and analysis. 

 

During the course of the residency in infectious diseases, the candidate must acquire clinical 

competence in the diagnosis and management of infections together with a sound background in 

the basic sciences of microbiology, immunology, pathology, pharmacology, and epidemiology.  

Experience in both inpatient and ambulatory settings are necessary.  Residents must learn to serve 

as consultants to other services.  They must also acquire laboratory skills and the ability to 

interpret data originating from a clinical microbiology laboratory (and to order the appropriate 

laboratory test related to the patient’s health problem). 

 

SPECIFIC OBJECTIVES 

 

At the completion of training, the resident will have acquired the following competencies and will 

function effectively as: 
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Medical Expert/Clinical Decision-Maker 

Specialists possess a defined body of knowledge and procedural skills which are used to collect 

and interpret data, make appropriate clinical decisions, and carry out diagnostic and therapeutic 

procedures within the boundaries of their discipline and expertise.  Their care is characterized by 

up-to-date, ethical and cost-effective clinical practice and effective communication in partnership 

with patients, other health care providers, and the community.  The role of medical expert/clinical 

decision-maker is central to the function of specialist physicians, and draws on the competencies 

included in the roles of scholar, communicator, health advocate, manager, collaborator, and 

professional. 

 
 
General Requirements 

 

 Demonstrate diagnostic and therapeutic skills for ethical and effective patient 

care. 

 Access and apply relevant information to clinical practice. 

 Demonstrate effective consultation services with respect to patient care, 

education and legal opinions.   

 
Specific Requirements 
 

 KNOWLEDGE 

 

1. The trainee is expected to have the appropriate level of knowledge 

relating to the etiology, epidemiology, pathogenesis, natural history, 

pathology, clinical features, prevention and management of the following 

acute and chronic infectious diseases: 

 

a. common pediatric infectious diseases seen in the outpatient 

population, i.e., viral illnesses, fever without a focus, occult 

bacteremia, UTIs, otitis media, pharyngitis, sinusitis, adenitis 

etc.. 

 

b. common pediatric infections necessitating hospital 

admission, o.e. osteomyelitis, septic arthritis, meningitis, 

pneumonia, empyemia, pyelonephritis, cellulites, etc. 

 

c. congenital infections 

 

d. mycobacterial infections 

 

e. sexually transmitted diseases 

 

f. infections in immigrants/refugees and travelers 

 

g. nosocomial infections 

 

h. human immunodeficiency virus (HIV) infection and its 

complications 
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i. infections in the immunologically compromised host (other 

than HIV), transplant recipients, congenital 

immunodeficiency, other acquired deficiencies. 

 

j. infectious diseases in pregnancy, and the neonate. 

 

k. infections in surgical patients. 

 

l. infections in patients admitted to the pediatric and neonatal 

intensive care units. 

 

m. skin and soft tissue infections. 

 

n. infections occurring after burns and extensive trauma. 

 

o. infections occurring as a result of emerging pathogens and 

bioterrorism. 

 

p. viral hepatitis. 

 

q. Zoonoses. 

 

 

2. Principles and practice of infection control to include: 

 

a. understanding the duties and responsibilities of the infection 

control practitioner and hospital epidemiologist. 

 

b. recognition and investigation of outbreaks. 

 

c. reporting requirements of outbreaks to local public health 

authorities. 

 

d. management of sporadic nosocomial infections, including 

the principles and methods of surveillance. 

 

e. economic implications of infection control. 

 

f. principles of prevention and implementation of infectious 

control interventions, including educational strategies. 

 

g. occupational health. 

 

h. role of infection control committees in the hospital setting. 

 

i. surgical chemoprophylaxis. 

 

j. water and food borne illnesses in long-term care or daycare 

facilities. 

 

k. respiratory illnesses in long-term care or daycare. 
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l. application of molecular epidemiology techniques. 

 

 

3. Clinical and laboratory approach and differential diagnosis of complex 

problems in which infections may play a role, such as: 

 

a. fever of unknown origin. 

 

b. acute rapidly progressive illness perhaps due to sepsis from 

an undefined site; sepsis, systemic inflammatory response 

syndrome and multiple organ dysfunction syndrome 

 

c. pulmonary infiltrates of uncertain etiology. 

 

d. post-operative fever. 

 

e. recurrent/relapsing infections/fever. 

 

4. The study of microbes to include: 

      

a. an understanding of pathology, virulence factors, life cycles, 

taxonomy, structure/physiology, pathogenesis. 

 

b. proteinaceous infectious particles 

 

5. Microbiology and clinical laboratory testing as they relate to the 

following: 

 

a. the principles of molecular biology, microbial genetics, 

microbial physiology, and microbial structure. 

 

b. specimen selecting, collection, transportation and assessment 

of specimen quality. 

 

c. basic microscopy. 

 

d. test performance and interpretation of results as these relate 

to the following: 

 

i. gram stain 

ii. acid-fast bacillus staining 

iii. mantoux testing 

iv. rapid diagnostics tests 

v. antimicrobial susceptibility testing 

vi. methods for isolation and identification of 

common organisms 

vii. molecular methods for detection of micro-

organisms 

viii. direct microscopy (KOH preps) 
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6. Immunology, including: 

 

a. details of innate and adoptive immunity. 

 

b. pathogenic mechanisms by which immune responses 

facilitate or prevent disease, including the role of cytokines. 

 

c. principles and practice of immunization techniques together 

with adverse effects and efficacy of immunizing agents. 

 

d. immunological evaluation of patient with recurrent 

infections. 

 

7. Principles and practice of prevention of infection by immunization and 

chemoprophylaxis.  This should include the indications, 

contraindications, efficacy, effectiveness, and adverse effects of : 

 

a. passive and active immunization. 

 

b. chemoprophylaxis including surgical perioperative 

chemoprophylaxis. 

 

c. environmental and behaviour factors. 

 

 

8. Antimicrobials and other therapies in infectious diseases: 

 

a. classification. 

 

b. pharmacokinetics and pharmacodynamics in the normal and 

abnormal host.   

 

c. mechanism of action. 

 

d. mechanism of resistance. 

 

e. toxicity and drug interactions. 

 

f. clinical indications and use 

 

g. principles of pharmacoeconomics. 

 

  

SKILLS 

 

1.  Elicit a history that is relevant, concise, accurate and appropriate to the 

patient’s problem(s), including the relevant epidemiologic and travel 

history related to particular infectious diseases. 

 

2.  Perform a physical examination that is relevant and appropriate. 
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3. Select medically appropriate investigate tools, including microbiologic 

tests, in a cost-effective, ethical and useful manner. 

 

4. Retrieve and implement the information necessary to provide health care 

services to patients. 

 

5. Access, retrieve, appraise and apply relevant information of all kinds to 

problem-solving and introduce new therapeutic options to the clinical 

practice of infectious diseases. 

 

6. Anticipate short and long-term complications of infectious diseases and 

their treatments. 

 

7. Appropriately deliver patient/family education using the above-mentioned 

knowledge. 

 

8. Demonstrate insight into his/her own limitations. 

 

Communicator 

 

Provide humane high-quality care and establish effective relationships with patients, other 

physicians, and other health professionals.  Communication skills are essential for the functioning 

of the Infectious Diseases specialist, and are necessary for obtaining information from, and 

conveying information to patients and their families.  Furthermore, these abilities are critical in 

eliciting patients’ beliefs, concerns, and expectations about their illnesses, and for assessing key 

factors impacting on patients’ health. 

 

General Requirements: 

       

    -  Establish therapeutic relationships with patients/families. 

 

     -  Obtain and synthesize relevant history from patients/families/caregivers. 

 

     -  Listen effectively. 

      

-  The resident must be able to discuss appropriate information with                  

patients/families and the health care team. 

 

 

 

Specific Requirements 

 

1. Demonstrate the skills to impart infectious diseases-related knowledge to 

patients, colleagues, hospital staff and the general public. Recognize that being a 

good communicator is an essential function of a physician, and understand that 

effective patient-physician communication can foster patient satisfaction and 

adherence/cooperation as well as influence the manifestations and outcome of a 

patient’s illness. 
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2.  Establish relationship with the patient that should be characterized by 

understanding, trust, respect, empathy and confidentiality. 

 

3. Be able to gather information about a particular infectious disease affecting a 

patient and to obtain information about the patient’s beliefs, concerns and 

expectations about their illness, in a sensitive and caring manner.  These should be 

considered within the context of the influence of age, gender, ethnic, cultural and 

socio-economic status and spiritual values.  Wherever appropriate critical 

information in the above categories must be communicated to others who are 

involved in the care of the patient. 

 

4. Be able to succinctly present key information to patients and families in a manner 

that enables them to be active participants in decision-making related to the 

infectious diseases affecting them. 

 

5. Be aware of the potential for mixed messages to be delivered to patients and their 

families, particularly as this relates to choice of diagnostic procedures, 

antimicrobial agents and duration of antimicrobial therapy.  Communicate with 

other health professionals in a manner that facilitates the delivery of consistent 

messages to the patients and their families. 

 

6. Know the basic principles that guide the provision of information to the general 

public and media about issues of local concern.  Such issues may include (but are 

not limited to) natural communicable disease outbreaks, potential threats such as 

bioterrorism, antimicrobial resistance and inappropriate resource utilization. 

 

Collaborator 

Specialists work in partnerships with others who are appropriately involved in the 

care of individuals or specific groups of patients.  It is therefore essential for the 

infectious diseases specialist to be able to collaborate effectively with patients 

and a multidisciplinary team of expert health professionals for provision of 

optimal patient care, education, and research. 

General Requirements: 

 
- Consult effectively with other physicians and health care professionals 

including laboratory personnel, infection control practitioners and Public 

Health personnel. 

    

  - Contribute effectively to other interdisciplinary team activities. 

 

Specific Requirements: 

1. Become familiar with the role and functions of an infectious          

diseases specialist in the hospital infection control committee and in 

the pharmacy and therapeutics committee. 
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2. Be aware of pivotal role of other health care providers in facilitating 

the activities of infectious diseases specialists.  Such individuals 

include, but are not limited to those performing surgical and 

radiological diagnostic procedures for microbiological examination. 

 

3. Demonstrate the ability to accept, consider and respect the opinions 

of other team members. 

 

4. Be able to describe how health care governance influences the 

delivery of infectious diseases-related care, research and educational 

activities at a local, provincial, regional and national level. 

 

5. Be capable of assuming a decisive role while functioning as a 

member of a multidisciplinary team. 

 

Manager 

 

Specialists function as managers when they make everyday practice decisions involving 

resources, co-workers, task, policies, and their personal lives.  They do this in the settings 

of individual patient care, practice organizations, and in the broader context of the health 

care system.  Thus, specialists require the abilities to prioritize and effectively execute 

tasks through teamwork with colleagues, and make systematic decisions when allocating 

finite health care resources.  As managers, specialists take on positions of leadership 

within the context of professional organizations and the dynamic Canadian health care 

system. 

 

General Requirements: 

 

- Utilize resources effectively to balance patient care, learning needs, and outside 

activities. 

 

- Allocate finite health care resources wisely. 

 

 -     Work effectively and efficiently in a health care organization. 

 

-    Utilize information technology to optimize patient care, life-long        

learning and other activities. 

 

 

 

Specific Requirements: 

 

1. Demonstrate an understanding of the structure; financing and 

operation of the Canadian health care system. 

 

2. Demonstrate knowledge of: 

 

a. infection control to prevent diseases and investigate outbreaks of 

infectious illnesses in the hospital and community setting. 
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b. pharmacotherapy that would enable one to participate in the 

selection for the hospital formulary of antimicrobial agents and 

immunization products, with consideration being given to cost-

effectiveness of these agents/products. 

 

c. how to function effectively in the health care organizations at 

local, region and national level. 

 

d. the different ways of delivering care to patients with a variety of 

infectious diseases in different settings, including the ability to 

participate in planning, budgeting and evaluation of special 

modes of delivering infectious diseases care (e.g. outpatient 

parenteral antibiotic therapy and directly observed therapy). 

 

e. practice and time management skills including punctuality, 

prioritization and triage. 

 

3. Demonstrate the ability to: 

 

a.   access and apply a broad base of information to the care of 

patients in ambulatory care, hospitals and other health care settings, 

including knowledge of the most cost-effective laboratory 

procedures. 

 

b.   make and defend clinical decisions and judgments based on 

sound clinical evidence for the benefits of individual patients and the 

population served. 

 

c.  use information technology as a tool in patient management. 

 

Health Advocate 

 

Specialists recognize the importance of advocacy activities in responding to the challenges 

represented by those social, environmental, and biological factors that determine the health of 

patients and society.  They recognize advocacy as an essential and fundamental component of 

health promotion that occurs at the level of the individual patient, the practice population, and 

the broader community.  Health advocacy is appropriately expressed both by the individual 

and collective responses of specialist physicians in influencing public health and policy. 

 

General Requirements: 

 

   -  Identify the important determinants of health affecting patients. 

 

   -  Contribute effectively to improved health of patients and communities. 

 

    -  Recognize and respond to those issues where advocacy is appropriate. 
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Specific Requirements: 

 

The infectious diseases resident must apply knowledge of epidemiology, etiology and 

pathogenesis to prevent the development and facilitate the management of infectious diseases.  

In order to accomplish this, the residents should demonstrate understanding of: 

  

 a. determinants of health by identifying the most important         

 determinants of health as these relate to the burden of illness    

 from diseases caused directly or indirectly by micro-organisms. 

 

b. infectious diseases and public health-related public policy by describing 

how such policies are developed; identifying current policies that affect 

health, either positively or negatively, such as childhood immunizations, 

infection control, and antimicrobial utilization. 

 

 

The infectious diseases resident will have an understanding of the above  concepts in 

order to identify: 

 

a. biologic, psychosocial, cultural, environmental and economic 

determinants of health and use this information in a management plan; 

ensuring that the patient accesses the relevant public health and social 

services required to manage their particular microbial disease(s).  

Examples of such diseases include HIV, sexually transmitted diseases, 

tuberculosis and vaccine-preventable diseases. 

 

 

b. patient groups that are at risk of infectious diseases and their 

consequences in order to appropriately target primary and secondary 

preventive strategies (HIV, sexually transmitted diseases, tuberculosis 

and vaccine-preventable diseases). 

 

c. the key issues and opportunities to reduce or minimize the morbidity and 

mortality from infectious diseases in the community. 

 

Scholar 

 

Specialists engage in a lifelong pursuit of mastery of their domain of professional 

expertise.  They recognize the need to be continually learning and model this for others.  

Through their scholarly activities, they contribute to the appraisal, collection, and 

understanding of health care knowledge, and facilitate the education of their students, 

patients, and others. 

 

General Requirement: 

 

 Develop, implement and monitor a personal continuing education 

strategy. 

 Critically appraise sources of medical information. 
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 Facilitate learning of patients, house staff/students and other health 

professionals. 

 Contribute to development of new knowledge. 

 

Specific Requirements: 

 

The infectious diseases resident will research experience with both clinical and laboratory 

investigation.  This will imply that these research data will affect patient care and will be 

published in a refereed journal.  In this regard, specific abilities in clinical, research and 

educational activities should be demonstrated as follows: 

 

Clinical 

 

a. Pose a clinical infectious disease question. 

 

b. Recognize and identify gaps in knowledge and expertise around the clinical question. 

 

c. Formulate a plan to fill the gap: 

 

i. Conduct an appropriate literature search based on the clinical question. 

          ii. Assimilate and appraise the literature. 

          iii. Develop a system to store and retrieve relevant literature. 

          iv. Consult others (physicians and other health professionals) in a collegial manner. 

 

d. Propose a solution to the clinical question. 

 

e. Implement the solution in practice.  Evaluate the outcome and reassess the solution 

(re-enter the loop at c i) or c ii) 

 

f. Identify practice areas for research. 

 

 Research 

  

a. Pose an infectious diseases research question (clinical, basic or population health) 

 

b.   Develop a proposal to solve the research question: 

i.    Conduct an appropriate literature search based on the research          

question. 
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ii.  Identify, consult and collaborate with appropriate content experts                 

to conduct the research. 

iii.  Propose a methodological approach to solve the question. 

 

c.   Carry out the research outlined in the proposal. 

 

d.   Defend and disseminate the results of the research. 

 

e.   Identify areas for further research that flow from the results. 

 

 Education 

 

a. Show an appreciation of the infectious diseases literature with the ability to 

critically evaluate it and apply the results thereof. 

 

b. Demonstrate an understanding of preferred learning methods in dealing with 

students, residents, and colleagues. 

 

PROFESSIONAL 

 

Specialists have a unique societal role as professionals with a distinct body of knowledge, 

skills, and attitudes dedicated to improving the health and well-being of others.  

Specialists are committed to the highest standards of excellence in clinical care and 

ethical conduct, and to continually perfecting mastery of their discipline. 

 

General Requirements: 

 

 -  Deliver highest quality care with integrity, honesty and compassion. 

 

-  Exhibit appropriate personal and interpersonal professional behaviours. 

 

  -  Practice medicine ethically consistent with obligations of a physician. 

 

Specific Requirements: 

 

    Discipline-based Objectives: 

 

a. Display attitudes commonly accepted as essential to professionalism. 

 

b. Use appropriate strategies to maintain and advance professional 

competence. 

 

c. Evaluate continually one’s abilities, knowledge and skills and know 

one’s limitations of professional competence and exhibit a 

willingness to call upon others with special expertise whenever 

appropriate. 

 

 

    Personal/Professional Boundary Objectives: 

 



 24 

a. Adopt specific strategies to heighten personal and professional 

awareness and explore and resolve interpersonal difficulties in 

professional relationships. 

 

b. Strive consciously to balance personal and professional roles and 

responsibilities and to demonstrate ways of attempting to resolve 

conflicts and role strain. 

 

c. Demonstrate flexibility and a willingness to adjust to changing 

circumstances. 

 

 

  Objectives Related to Ethics and Professional Bodies: 

 

a. Know and understand the professional, legal and ethical codes to 

which infectious diseases physicians are bound; these include: 

 

i. Confidentiality issues which are critical to the proper 

practice of infectious disease (e.g., HIV disclosure). 

 

 

ii. Appropriate conduct when interacting with industry, 

including the manufacturers and distributors of 

antimicrobials and diagnostics products. 

 

b. Recognize, analyze and attempt to resolve in clinical practice ethical 

issues such as honesty, reliability, informed consent, advanced 

directives, confidentiality, end-of-life care, conflict of interest, 

resource allocation, and research ethics. 

 

c. Understand and be able to apply relevant legislation that relates to 

the health care system in order to guide one’s clinical practice. 

 

d.   Recognize, analyze and know how to deal with unprofessional 

behaviours in clinical practice, taking into account local and 

provincial regulations. 
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McGill University 

 

Postgraduate Training Program in Infectious Diseases/Microbiology 

 

Training Objectives for Adult Infectious Diseases/Medical Microbiology:  Medical 

Microbiology Rotation I: Introduction to the Laboratory 

 

Jewish General Hospital; MUHC Sites: MGH, RVH, MCH 

 

 
This rotation introduces the resident to the clinical laboratory and encompasses two periods.  

Infectious Disease and Medical Microbiology Fellows are both required to complete these 

rotations.  Residents are expected to rotate through all the laboratory benches, as well as review 

basic teaching material and the introduction to microbiology sections of the textbooks.  Residents 

are expected to review cultures daily with the attending microbiologist as well as participate in 

specific formal teaching sessions as arranged with their supervisor,  During this rotation, the 

resident will be required to meet each of the following objectives: 

 

Medical Expert 

 

Through bench rotations in all areas of the lab and review of the laboratory procedures manual 

and relevant texts: 

The resident should have a thorough knowledge of the following s: 

 
  normal flora of the body; 
 specimen collection methods for all body sites; 
 general and/or specific transport media and specimen handling; 
 basic microbiology: as applied to the clinical lab 
 microbial growth and death, 
 microbial metabolism, 
 microbial genetics; 
 laboratory methods: 
 basic stains used in the detection of microorganisms: gram, acid-fast, methylene blue, 

acridine orange, fluorescent stains, 
 basic principles of microscopy: brightfield, darkfield, phase contrast, fluorescence and 

electron microscopy, 
 specimen processing of all types including semiautomated techniques (e.g. BACTEC), 

inoculation methods, choice of media, 
 type of media: 

o liquid, semi-solid, solid 
o selective, differential, enrichment 
o constituents of specific common media; 

 principles of basic laboratory safety 
 
Communicator 
 
Through interactions with laboratory staff and other healthcare providers: 

 Develop a working relationship and understand the role that each plays in the healthcare 
system 

 Effectively convey information both verbally and written to laboratory staff and other 
healthcare providers 
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 Effectively present relevant medical and laboratory information at plate rounds and 
during daily culture review 

 
 
Collaborator 
 
Through interactions with laboratory staff, other healthcare providers, and support staff: 

 Work well with and show respect for others involved in patient care 
 Maintain confidentiality and professionalism 
 Participate in inter-professional teams/committees as appropriate 
 Liase with the ID team and other clinical services to facilitate appropriate specimen 

testing and interpretation of results 
 
Manager 
 
Through participation in research, laboratory committees and teaching rounds: 

 Organize rounds, seminars, clinical case presentations as required 
 Effectively manage time and work demands to complete bench rotations and carry out 

research project(s) 
 Understand the aspects of lab management and quality assurance by participating in 

management meetings and as a member of the quality committee 
 
Health Advocate 
 
Through interaction with laboratory technologists, managers, administrators, other healthcare 
providers, etc: 

 Identify and respond to the demands placed on the microbiology laboratory by clinicians 
and administrators 

 Promote the use of appropriate laboratory testing to reduce unnecessary tests and costs 
and to maximize the generation of clinically useful patient results 

 Identify the potential safety issues in the microbiology laboratory and help provide 
solutions for minimizing the risks to staff, patients, students and visitors 

 
Scholar 
 
Through self-directed learning, participation in rounds/seminars/journal club and other 
educational activities: 

 Demonstrate on-going learning by presenting at various educational events 
 Participate in continuing professional development by attending relevant rounds, 

conferences, etc. 
 Provide education for laboratory staff and other healthcare providers through both formal 

and informal teaching sessions 
 Participate in research activities as they arise 
 Understand the common clinical problems presented to the medical microbiologist by 

responding to daily questions and issues identified by the technologists 
 
Professional 
 
Throughout their day-to-day activities in the microbiology laboratory: 

 Maintain appropriate professional behaviors including honesty, integrity, commitment, 
compassion and respect 

 Demonstrate appropriate ethical standards and respond to ethical issues as they arise 
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Method of Evaluation 
 

The trainee will be evaluated by the laboratory technologists as well as by the medical 

microbiologists during their rotation. An in-training evaluation report based on feedback from 

the laboratory technologists and medical microbiologists will be presented to the trainee at the 

end of their rotation. 
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McGill University 

 

Postgraduate Training Program in Infectious Diseases/Microbiology 

 

Training Objectives for Adult Infectious Diseases/Medical Microbiology:  Medical 

Microbiology Rotation II: Bacteriology 

 

Jewish General Hospital; MUHC Sites: MGH, RVH, MCH 

 

 
This rotation builds on the introduction to the clinical laboratory and encompasses 6 periods for 

the Microbiology residents and 4 periods for residents in Infectious Diseases only.  As previously, 

residents are expected to review cultures daily with the attending microbiologist as well as 

participate in specific formal teaching sessions as arranged with their supervisor.  During this 

rotation, the resident will work their way through the basic groups of bacteria and should plan 

their progress accordingly. In addition, as part of graded responsibility, residents should begin to 

answer questions and consultations from health care providers outside the laboratory, as well  as 

from technologists during their daily work hours.  Residents should plan to acquire knowledge 

through the following strategies: 
 

 Work supervised by a technologist on the appropriate benches 

 Work with various unknowns, and review the process of identifying these organisms with 

either a Chief Technologist or attending Microbiologist. 

 Create a "flow chart" to aide in the identification of the targeted group of organisms 

(when appropriate).  The flow chart should be evaluated in the context of identifying 

these organisms 

 Prepare answers to the targeted questions provided by the Microbiologist (where 

appropriate) 

 Review at least two microbiology articles from peer reviewed journals (ie JCM) related to 

the group of organisms targeted for that month.  These articles should then be discussed 

with one of the attending microbiologists. 

 

Medical Expert 

 

Through bench rotations in all areas of the lab and review of the laboratory procedures manual 

and relevant texts: 

The resident should have a thorough knowledge of the following s: 

 

It is during this phase, that the resident should gain a knowledge and expertise of the 

following groups of organisms. 

 
1. Gram positive cocci 

2. Gram negative cocci 

3. Gram positive rods 

4. Enterobacteriacae 

5. Glucose non-fermenting gram negative rods 

6. Oxidase positive glucose fermenting gram negative rods 

7. Fastidious gram negative rods 

8. Anaerobe 
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9. Special organisms: Spirochetes 

Mycoplasma/ureaplasma 

Rickettsiae 

Newly recognized pathogens ie Bartonella, 

Tropheryma etc. 

 

For each group of organisms the resident should be comfortable with the 

technical and practical aspects of working with these organisms including : 

 
a) Isolation i.e.  various media, and why each would be used 

b) Identification  - including an understanding of physiologic basis of the 

biochemical and serological testing used 

c) Semi-automated and automated systems available to identify 

d) Appropriate antimicrobial susceptibility testing 

e) Appropriate reporting 

f) Quality control for these techniques 

 
Communicator 
 
Through interactions with laboratory staff and other healthcare providers: 

 Develop a working relationship and understand the role that each plays in the healthcare 
system 

 Effectively convey information both verbally and written to laboratory staff and other 
healthcare providers 

 Effectively present relevant medical and laboratory information at plate rounds and 
during daily culture review 

 
Collaborator 
 
Through interactions with laboratory staff, other healthcare providers, and support staff: 

 Work well with and show respect for others involved in patient care 
 Maintain confidentiality and professionalism 
 Participate in inter-professional teams/committees as appropriate 
 Liase with the ID team and other clinical services to facilitate appropriate specimen 

testing and interpretation of results 
 
Manager 
 
Through participation in research, laboratory committees and teaching rounds: 

 Organize rounds, seminars, clinical case presentations as required 
 Effectively manage time and work demands to complete bench rotations and carry out 

research project(s) 
 Understand the aspects of lab management and quality assurance by participating in 

management meetings and as a member of the quality committee 
 
Health Advocate 
 
Through interaction with laboratory technologists, managers, administrators, other healthcare 
providers, etc: 

 Identify and respond to the demands placed on the microbiology laboratory by clinicians 
and administrators 
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 Promote the use of appropriate laboratory testing to reduce unnecessary tests and costs 
and to maximize the generation of clinically useful patient results 

 Identify the potential safety issues in the microbiology laboratory and help provide 
solutions for minimizing the risks to staff, patients, students and visitors 

 
Scholar 
 
Through self-directed learning, participation in rounds/seminars/journal club and other 
educational activities: 

 Demonstrate on-going learning by presenting at various educational events 
 Participate in continuing professional development by attending relevant rounds, 

conferences, etc. 
 Provide education for laboratory staff and other healthcare providers through both formal 

and informal teaching sessions 
 Participate in research activities as they arise 
 Understand the common clinical problems presented to the medical microbiologist by 

responding to daily questions and issues identified by the technologists 
 
Professional 
 
Throughout their day-to-day activities in the microbiology laboratory: 

 Maintain appropriate professional behaviors including honesty, integrity, commitment, 
compassion and respect 

 Demonstrate appropriate ethical standards and respond to ethical issues as they arise 
 
Method of Evaluation 
 

The trainee will be evaluated by the laboratory technologists as well as by the medical 

microbiologists during their rotation as well as for the identification of unknowns. An in-training 

evaluation report based on feedback from the laboratory technologists and medical 

microbiologists will be presented to the trainee at the end of their rotation.  A practice exam will 

be administered annually that adheres to the format of the Royal College examination in Medical 

Microbiology. 
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McGill University 

 

Postgraduate Training Program in Infectious Diseases/Microbiology 

 

Training Objectives for Adult Infectious Diseases/Medical Microbiology:  Medical 

Microbiology Rotation III: Lab Management and Governance 

 

Jewish General Hospital; MUHC Sites: MGH, RVH, MCH 

 
The final six rotations of the Medical Microbiology Training program focus on the administration 

and management of the Clinical Microbiology Laboratory.  By this point, the basic medical 

knowledge required for diagnostic microbiology should have been acquired, and these rotations 

will focus on synthesizing the residents knowledge base into a cohesive structure around the 

requirements of running a microbiology laboratory.  Much of the work in these months is self-

directed learning centred around a series of specific projects.  As such, the objectives of these 

monts are confined largely to the “Manager” competency, although it is acknowledged that they 

overlap with medical expert.  From the perspective of graded responsibility, it is expected that at 

this point in their training the resident will act as the supervising microbiologist for the laboratory 

(under the supervision of their attending), including but not limited to performing consultations 

with health care providers, supervising technologists, validating laboratory reports and 

troubleshooting problems within the laboratory. 

 

Medical Expert 

 

The resident should consolidate his knowledge about other aspects of laboratory 

management. In particular, this should include: 

 

 Safety and structural regulations involved in laboratory construction; 

 Biosafety requirements for a microbiology laboratory (e.g. general biosafety 

issues, WHMIS/SIMDUT, biosafety cabinet design, maintenance, and inspection, 

etc.); 

 Methods of workload measurement in Canada and measures of productivity; 

 Methods necessary for maintaining and documenting adequate quality control 

(QC) in all areas of the laboratory, including: 

- media, 

- control organisms, 

- susceptibility testing, 

- dated materials, 

- reagents and diagnostic kits and autoclave, 

- incubator, refrigerator, freezer and autoclave maintenance; 

 Statistics involved in evaluating a diagnostic test: sensitivity, specificity, 

predictive value, likelihood ratios, operating characteristics (ROC); as well as 

evaluation cost: calculating cost per test, including labour, with respect to 

purchase costs, reagents, controls, maintenance, and workflow. 

 Principles involved in analysing and balancing a laboratory budget. 
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Communicator 
 
Through interactions with laboratory staff and other healthcare providers: 

 Effectively convey information both verbally and written to laboratory staff and other 
healthcare providers by developing a rational strategy for validation of clinical reports.   

 
Collaborator 
 
Through interactions with laboratory staff, other healthcare providers, and support staff: 

 Work well with and show respect for others involved in patient care 
 Maintain confidentiality and professionalism 
 Participate in inter-professional teams/committees as appropriate 
 Liase with the ID team and other clinical services to facilitate appropriate specimen 

testing and interpretation of results 
 
Manager 

 
Through self-directed learning and project-centered approach understand: 

 Protocol development and critical review 
o Residents are required to perform a critical review of 3-5 bench protocols that 

should then be discussed with the appropriate microbiologist 
 Quality assurance 

o Residents are required to design and carry out a Quality Assurance Project 
pertinent to the functioning of the bacteriology lab.  By the end of the 6 months 
of phase III the project protocol must be written by the resident and then 
reviewed by the attending microbiologist.  The project must be implemented and 
completed, and as with any QA/QC project, when appropriate, changes should be 
suggested and if possible implemented and then re-evaluated. 

 Evaluation and implementeation of new technology 
o Evaluate and report on a new or modified technology that is applicable to the 

laboratory 
o Can be combined with research objectives for publication and presentation 

 Laboratory supervision 
o Should be comfortable supervising technologists on a daily basis, and responding 

to their concerns and questions in a professional manner 
o Understand the limitations of budgetary constraints and how to develop and 

follow a laboratory budget 
 

Health Advocate 
 
Through interaction with laboratory technologists, managers, administrators, other healthcare 
providers, etc: 

 Identify and respond to the demands placed on the microbiology laboratory by clinicians 
and administrators 

 Promote the use of appropriate laboratory testing to reduce unnecessary tests and costs 
and to maximize the generation of clinically useful patient results 

 Identify the potential safety issues in the microbiology laboratory and help provide 
solutions for minimizing the risks to staff, patients, students and visitors 

 
Scholar 
 
Through self-directed learning, participation in rounds/seminars/journal club and other 
educational activities: 
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 Demonstrate on-going learning by presenting at various educational events 
 Participate in continuing professional development by attending relevant rounds, 

conferences, etc. 
 Provide education for laboratory staff and other healthcare providers through both formal 

and informal teaching sessions 
 Participate in research activities as they arise 
 Understand the common clinical problems presented to the medical microbiologist by 

responding to daily questions and issues identified by the technologists 
 
Professional 
 
Throughout their day-to-day activities in the microbiology laboratory: 

 Maintain appropriate professional behaviors including honesty, integrity, commitment, 
compassion and respect 

 Demonstrate appropriate ethical standards and respond to ethical issues as they arise 
 
Method of Evaluation 
 

The trainee will be evaluated by the laboratory technologists as well as by the medical 

microbiologists during their rotation as well as for the identification of unknowns. An in-training 

evaluation report based on feedback from the laboratory technologists and medical 

microbiologists will be presented to the trainee at the end of their rotation.  A practice exam will 

be administered annually that adheres to the format of the Royal College examination in Medical 

Microbiology. 
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McGill University 

 

Postgraduate Training Program in Infectious Diseases/Microbiology 

 

Training Objectives Medical Microbiology rotations for Adult and Pediatric 

Infectious Diseases Residents 

 

Jewish General Hospital; MUHC Sites: MGH, RVH, MCH 

 

 
In the 24 months of training, at least 6 months (6 blocks=24 weeks) is dedicated/obligatory 

training in Microbiology, however exact details of how these 6 months is spent is lacking.  

Therefore, we must extrapolate from the general objectives from the Royal College document on 

Objectives of Training for the Infectious Diseases Resident: 

 

Medical microbiology and clinical laboratory testing. 

2.1.18.  Discuss proper specimen selection, collection, and transportation  

2.1.19.  Explain how specimen quality is assessed  

2.1.20.  Describe how the following laboratory tests are performed and interpreted:  

2.1.20.1. Rapid diagnostic tests, including but not limited to enzyme immune assays and point-of-

care methods  

2.1.20.2. Antimicrobial susceptibility testing  

2.1.20.3. Methods for isolation and identification of common microorganisms  

2.1.20.4. Molecular methods for detection of microorganisms, including but not limited to 

polymerase chain reaction (PCR) and 16S rDNA  

2.1.20.5. Direct microscopy, including but not limited to KOH preparations, acid-fast bacillus 

(AFB), direct fluorescent antibody (DFA), and Gram stains 

 

At the MUHC, the proposed 6 months of Microbiology training will take place at the MUHC 

sites, in addition to the Jewish General Hospital, and possibly the Provincial laboratory 

(Laboratoire de Sante Publique de Quebec-LSPQ).  Modifications to these core 6 months will be 

left to the discretion of the Program Director with the individual resident. 

 
 
Medical expert 
 

Bacteriology 

Basic bacteriology will account for 8/24 weeks. The exact distribution over the 24 months of 

training will be left to the discretion of the Program Director.   These 8 weeks will be 

predominantly supervised by the Assistant Chief technologist assigned to Medical Education, 

along with a Microbiologist at the site of training.   The Residency Program Committee of the 

Infectious Diseases program (both Pediatric and Adult) at the MUHC, feels that it is imperative 

that the resident has a strong knowledge of the functioning of the various divisions of the 

Microbiology/Bacteriology laboratory. 

 

 Understand the workflow of the Microbiology laboratory 

 Understand basic identification of common bacterial pathogens 

 Understand the different techniques utilized for identification of said pathogens 



 35 

 Understand the different techniques and interpretation of susceptibility testing of 

pathogens 

 

 

Virology 

Virology will account for 4/24 weeks of Microbiology.  This rotation will take place at the 

Virology lab of the MUHC, located at the Montreal Children’s Hospital. During this 4 week 

rotation, the resident will: 

 

 Understand the workflow of the virology lab 

 Learn about the different cell lines 

 Understand basic identification of different viruses (CPE) 

 Understand the different techniques utilized for identification of different viruses                                     

 Interpretation of immunofluorescence for different techniques 

 

 

Parasitology 

Parasitology will account for 4/24 weeks of Microbiology.  This rotation will take place at the 

Tropical Diseases Centre of the MUHC, located at the Montreal General Hospital. During the 4 

weeks of training, the resident will understand: 

 Understand the procedures for collecting, transporting, and processing specimens for 

parasitology examination, especially malaria and stool protozoa and helminths 

 Acquire sufficient skills in microscopy to be able to interpret malaria smears, as well as to 

identify the most common protozoa and helminths in stool, blood, and tissue samples. 

 Know which serologic and molecular diagnostic tests are available in Canada, and 

understand how these tests are designed and validated 

 

  

Mycobacteriology 

Mycobacteriology will account for 2/24 weeks of Microbiology. This rotation will take place at 

the “TB lab” of the MUHC, located at the Royal Victoria Hospital. During these 2 weeks of 

training, the resident will: 

 

 Be introduced to the Mycobacteriology Protocol  

 Specimen collection 

 Digestion-decontamination procedure 

 Acid-Fast stain Procedure 

 Selection of media 

 Identification procedures: TB-PCR direct nucleic acid amplification 

                       DNA probe specific for Mycobacterium tuberculosis complex 

 Reporting Mycobacterium test results 

 

 

Mycology 

Mycology will account for 2/24 weeks of Microbiology. This rotation will take place at the 

Mycology lab of the MUHC, located at the Royal Victoria Hospital.  During these 2 weeks of 

training, the resident will: 
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 Familiarize themselves with the techniques and terminologies used in the identification of 

fungi. 

 Understand the principals of recovery of fungi from clinical specimens 

 Perform gross observation of clinically relevant fungi growing in culture. 

 Perform microscopic observation of common clinically relevant fungi.  

 Learn the use and limitations of fungal serologic tests for the diagnosis and management 

of fungal infections 

 Review the common fungal diseases, their clinical presentations, diagnosis and 

management. 

 

 

Molecular Biology 

Study of molecular techniques will account for 2/24 weeks of Microbiology. This rotation will 

take place at the Molecular Biology lab of the MUHC, located at the Montreal General Hospital. 

During these 2 weeks of training, the resident will understand: 

 

 Principles of PCR and nucleic amplification strategies 

 MRSA screen/confirmation 

 VRE screen/van type confirmation 

 Chlamydia trachomatis/GC PCR 

 C. diff PCR 

 Respiratory virus panel PCR 

 BK/JC quantitative PCR 

 

 PCR performed at RVH: 

 TB PCR 

 CMV 

 HBV 

 HIV viral loads 

 HCV qualitative 

 

 

Serology 

Study of Serology will account for 2/24 weeks of Microbiology. This rotation will take place at 

the Central lab of the MUHC, located at the Montreal General Hospital, C7-130. During these 2 

weeks of training, the resident will understand: 

  

Principles of ELISA assays and Elisa instrument (s): 

Types of immunoassays. 

 VZV IgG and H. pylori IgG serology 

 TB quantiferon 

 Immunology assays 

 Euroimmun Analyser 1 Elisa instrument 

 

Principles of MEIA assays (Abbott) and Axsym instrument: 

 Hepatitis markers 

 HIV  

 TORCH 
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 Axsym instrument 

 

Principles of agglutination tests: 

 Mono screen 

 Brucella antibody 

 Cryptococcal antigen  
 
 
Communicator 
 
Through interactions with laboratory staff and other healthcare providers: 

 Develop a working relationship and understand the role that each plays in the healthcare 
system 

 Effectively convey information both verbally and written to laboratory staff and other 
healthcare providers 

 Effectively present relevant medical and laboratory information at plate rounds and 
during daily culture review 

 
 
Collaborator 
 
Through interactions with laboratory staff, other healthcare providers, and support staff: 

 Work well with and show respect for others involved in patient care 
 Maintain confidentiality and professionalism 
 Participate in inter-professional teams/committees as appropriate 
 Liase with the ID team and other clinical services to facilitate appropriate specimen 

testing and interpretation of results 
 
Manager 
 
Through participation in research, laboratory committees and teaching rounds: 

 Organize rounds, seminars, clinical case presentations as required 
 Effectively manage time and work demands to complete bench rotations and carry out 

research project(s) 
 Understand the aspects of lab management and quality assurance by participating in 

management meetings and as a member of the quality committee 
 
Health Advocate 
 
Through interaction with laboratory technologists, managers, administrators, other healthcare 
providers, etc: 

 Identify and respond to the demands placed on the microbiology laboratory by clinicians 
and administrators 

 Promote the use of appropriate laboratory testing to reduce unnecessary tests and costs 
and to maximize the generation of clinically useful patient results 

 Identify the potential safety issues in the microbiology laboratory and help provide 
solutions for minimizing the risks to staff, patients, students and visitors 

 
Scholar 
 
Through self-directed learning, participation in rounds/seminars/journal club and other 
educational activities: 

 Demonstrate on-going learning by presenting at various educational events 
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 Participate in continuing professional development by attending relevant rounds, 
conferences, etc. 

 Provide education for laboratory staff and other healthcare providers through both formal 
and informal teaching sessions 

 Participate in research activities as they arise 
 Understand the common clinical problems presented to the medical microbiologist by 

responding to daily questions and issues identified by the technologists 
 
Professional 
 
Throughout their day-to-day activities in the microbiology laboratory: 

 Maintain appropriate professional behaviors including honesty, integrity, commitment, 
compassion and respect 

 Demonstrate appropriate ethical standards and respond to ethical issues as they arise 
 
 
Method of Evaluation 
 

The trainee will be evaluated by the laboratory technologists as well as by the medical 

microbiologists during their rotation. An in-training evaluation report based on feedback from 

the laboratory technologists and medical microbiologists will be presented to the trainee at the 

end of their rotation. 
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McGill University 

 

Postgraduate Training Program in Medical Microbiology-Infectious Diseases 

 

Training Objectives for Infection Control 

 

McGill University Health Center 

 
This rotation involves a minimum of 8 weeks of training in the clinical, laboratory and 

administrative aspects of infection control.  This may be taken as a single block or divided into 2 

one block rotations, done at either the adult or pediatric Infection control services of the teaching 

hospitals. Residents are offered an additional 4 week elective in infection control which may be a 

rotation in antibiotic stewardship. Residents will attend weekly infection control team meetings 

and monthly infection control committee meetings, and will prepare topics to be discussed as 

required. Infection control training is also integrated into clinical infectious disease and 

microbiology laboratory rotations and supplemented with participation in a series of infection 

control tutorials. Research is an integral part of infection control and residents are encouraged to 

carry out a research project or to consider ideas for a potential research project during this 

rotation.   

 

During this rotation, the resident will be required to meet each of the following objectives:  

 

General objectives: 

 
 On completion of the Infection Control Rotation, a resident should: 

 

1. understand the role of the Infectious Diseases physician in Infection Control  

2. understand the administrative, organizational and functional aspects of a hospital 

infection control program and the roles of the various personnel involved  

3. understand the principles of infection transmission and their application in the prevention 

and control of  healthcare-associated  infections  

4. have developed expertise in surveillance of healthcare-associated  infections, and be able 

to investigate outbreaks 

5. understand the etiology, pathogenesis, natural history, clinical features, and management 

of healthcare-associated  infections 

6. be able to develop educational strategies for hospital personnel   

 

Medical Expert 

 

The resident should have a thorough knowledge of the following: 

 

 Organization of an infection control  program for a health care facility 

 Epidemiology and modes of transmission of common infectious agents including 

respiratory and gastrointestinal viruses and the concepts of:  

 Routine Practices and Additional Precautions for prevention of  transmission in 

healthcare settings: 

 Airborne, droplet and contact transmission 

 Respiratory etiquette (hygiene)  

 Role of hand hygiene and methods of hand hygiene, implementation of hand hygiene 

policies, and monitoring of hand hygiene practices 
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 Epidemiology, clinical manifestations and management of the more common healthcare-

associated  infections and the measures necessary for their prevention and control: 

 device-associated infections: 

bloodstream infections  

urinary tract infections  

ventilator-associated pneumonias  

cerebrospinal fluid shunt infections  

 surgery and other procedure-related infections  

 viral respiratory tract infections 

 infectious diarrhea 

 Epidemiology of important hospital-associated microorganisms:  MRSA, VRE, C. 

difficile, multi-drug resistant gram negative bacilli, tuberculosis, Aspergillus, Legionella 

 the infection control principles involved in prevention of infections with these 

organisms 

 the infection control principles involved in managing patients infected or colonized 

with multi-drug resistant organisms (MDRO) 

 the impact of MDRO in hospital-acquired infections. 

 the methods of surveillance for different MDROs  

 the interventions used to control MDRO transmission, including indications for and 

limitation of decolonization 

 Epidemiology of infections in special patient populations (e.g. immunocompromised, 

dialysis, burns, cystic fibrosis, obstetrics, neonatal intensive care, long term care) and 

methods to reduce infection risk specific to these groups. 

 Infection risks, types of infections encountered, management issues and priorities that are 

specific to pediatric healthcare settings 

 Risks of transmission of bloodborne pathogens, including those associated with 

procedures such as dialysis and endoscopy. 

 Infection risks related to the inanimate environment (air, water, equipment and surfaces) 

and methods for risk reduction: 

 infection control standards for ventilation, ventilation monitoring 

 prevention and control of Legionella contamination of water, management of water 

infiltrations 

 surface cleaning and appropriate cleaning agents     

 the principles of and regulations concerning biomedical waste management  

 Infection risks associated with hospital construction and renovation  

 measures taken to reduce these risks 

 the consultative processes required to implement these measures 

 Principles and methods of disinfection:  (Also see separate document “Objectives for 

Disinfection, Sterilization and Reuse of Medical Devices”). 

 the different methods of sterilization, and of disinfection (high, intermediate and low 

level)  

 basic methods for monitoring of sterilization process 

 indications and limitations of flash sterilization 

 processes of disinfection of endoscopes, including laparoscopes and arthroscopes, 

and problems and controversies with these processes   

 recommendations for inactivation of the agent of Creutzfeldt-Jacob disease 

 regulations and controversies relating to re-use of single use items 

 Post-exposure management of personnel and patients:  

 management of exposures to blood borne pathogens, varicella, measles, pertussis, 

meningococcemia, tuberculosis, necrotizing fasciitis 
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 Policies for healthcare workers:   

 pre-employment screening 

 vaccination policies and other preventative strategies health care workers  

 management of the pregnant health care worker 

 Basic epidemiology and principles of biostatistics as applied to infection control (refer to 

separate document “Training objectives for Statistics and Epidemiology) 

 Surveillance for hospital-associated infections: 

 the purpose of surveillance 

 methods of surveillance (active, passive, patient-based, laboratory-based, 

hospital-wide, targeted etc) 

 various levels of  surveillance (local, regional, national, international) 

 standard definitions for healthcare-associated infections (Quebec and NHSN) 

 methods for collection of numerators  

 advantages and pitfalls of post-discharge surveillance 

 appropriate denominators for rate calculations and methods of collection of 

denominator data  

 calculation of meaningful infection rates including risk-adjusted device-

related and surgical site infection rates   

 compilation and presentation of surveillance data and how to use this data in 

the reduction of infection rates 

 appropriate use of published benchmarks. 

 application of basic descriptive statistics and hypothesis testing for the 

comparison of current rates to previous or benchmark rates 

 the use of computer programs for surveillance  
 Approached to process surveillance, including: 

 monitoring use of peri-operative antibiotics 

 handwashing audits 

 use of intervention bundles which aim to reduce risks of catheter-associated 

bloodstream infections and ventilator-associated pneumonia.  

 The appropriate steps to take when investigating an outbreak and the institution of 

outbreak control measures and follow-up evaluation  (Also see separate document 

“Objectives for Outbreak Investigation”). 

 The role of the microbiology laboratory in infection control, including laboratory 

methods for phenotype and genotype and other molecular typing of microorganisms and 

the role of these tests in outbreak investigation.    

 Reporting of notifiable diseases and the interaction between hospital infection control and 

public health. 

 Principles and concepts of antibiotic stewardship: 

 the consequences of inappropriate antibiotic usage, and most common reasons for 

misuse of antibiotics  

 the resources and structures necessary for antibiotic stewardship programs 

 the role the microbiologist and infectious diseases physician in surveillance of 

antibiotic use  

 evaluate different methodologies for surveillance of antibiotic use and recognize 

limitations of different strategies, using examples of local surveillance studies 

 the literature related to different aspects of antibiotic surveillance 

 the steps required to create an antibiotic utilization guide 

 the role of the Pharmacology Committee, and the process and criteria involved in 

accepting new antibiotics onto the formulary 
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Communicator 
 

Through interactions with the infection control team and other healthcare providers the 
resident should: 

 
 Develop a working relationship with and understand the role that each plays in the 

transmission and prevention of healthcare-associated infections. 
 Be able to effectively convey information, both verbal and written, to all healthcare 

providers about healthcare- associated infections. 

 Deliver a clear presentation to concerned individuals about surveillance results or 

an intervention project related to infection control, effectively summarizing data 

in tabular and graphic format. 

 Demonstrate ability to effectively communicate information to persons  with different 

knowledge backgrounds (e.g. patients, their families, nurses, doctors,  administrators, 

paramedical professionals) 

 Understand the importance of transmitting information about adverse events (e.g. 

infections and outbreaks) to healthcare personnel in a sensitive and nonjudgmental 

manner and the importance of positive reinforcement when corrective measures are taken 

 Understand the need to communicate information about healthcare-associated infection 

risks and occurrences to patients and to their families in a sensitive and non-defensive 

manner.  

 Be able to communicate with public health authorities, know the process for reporting of 

notifiable diseases (MADO) and understand the role of public health in surveillance and 

management of certain infections (including outbreaks) 
 
Collaborator 
 

Through interactions with other healthcare personnel including support staff, 

demonstrate the ability to: 

 
 Collaborate  with and show respect for all personnel involved in patient care, recognizing 

their respective expertise in various aspects of infection prevention 
 Maintain confidentiality and professionalism in these interactions 
 Participate in inter-professional teams and committees, demonstrating ability to assume a 

resourceful and decisive role and skills in avoiding and resolving conflicts 

 Participate in provincial/federal working groups and surveillance programs 
 
Manager 

 
Understand the role of the infectious diseases physician in an infection control program and 
the pertinent concepts of management in the healthcare setting including: 

 

 The organization and management structure of a hospital infection control program  

 The supervision of infection control practitioners 

 The mandate of the infection control committee and its chair  

 Priority setting in establishment an infection control program  

 Priority setting for and implementation of an institution-specific surveillance program  

 Organization of the investigation and management of an outbreak of hospital acquired 

infections 
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 How to designing, plan and implement a specific measure relevant to the prevention of 

healthcare associated infections 

 Participation in administrative meetings related to infection control within the institution. 

 The budgetary and functional implications of infection control interventions, including 

bed management issues related to isolation practices 

 The establishment of pertinent links within the institution and in the community, with 

microbiology laboratories, research, university, administration, public health    

 
Health Advocate 
 

Through interaction with healthcare personnel including laboratory technologists, managers, 
administrators and others: 

 
 Identify and respond to the demands placed on the infection control program by health 

care workers, clinicians and administrators 
 Be familiar with current issues of patient safety in the context of infection risks   
 Actively promote pertinent infection control measures during clinical infectious disease 

rotations as well as during the infection control rotation and in any other clinical 
situations. 

 Be familiar with and promote the hospital’s hand hygiene program.  
 Be aware of the importance of antibiotic stewardship in the prevention of development 

and spread of microbial resistance and promote the judicious use of antibiotics.  
 Promote influenza vaccination of healthcare personnel and high-risk patients  
 Promote the use of appropriate laboratory testing to identify healthcare-associated 

infections 
 Recognize the role of the Infectious Diseases- Microbiologist specialist as a role model 

with regard to these issues.  
 
Scholar 
 

Through self-directed learning, literature review, participation in rounds, seminars, journal 
clubs and other educational activities: 
 
 Demonstrate on-going learning by formal presentations and informal discussions  at 

various educational events 
 Participate in continuing professional development by attending relevant rounds, teaching 

sessions, conferences, and other educational activities 
 Provide education for other healthcare personnel  through both formal and informal 

teaching sessions 
 Participate in research activities as opportunities arise 

 Apply knowledge to infection control problems by responding to daily infection 

control calls during the rotation and answering urgent infection control questions 

during clinical infectious disease rotations.  

 
Professional 
 

Throughout day-to-day activities the resident: 
 

 Behaves in a responsible manner, is punctual, responds to infection control consultations 
in a timely fashion, and follows up on relevant issues and meets deadlines. 
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 Demonstrates integrity, compassion and respect for diversity, including cultural 
differences in attitudes to infections and prevention that may have an impact on infection 
control interventions  

 Understands medical, legal and professional obligations including reporting of 
communicable diseases, and disclosure of adverse events 

 Understands issues of confidentiality including those related to the dissemination of 
surveillance data both internally and to external reporting bodies 

 Recognizes personal limitations and seeks advice and assistance when appropriate  
 Demonstrates appropriate ethical standards and an understanding of ethical issues that 

may arise when the perceived rights of a patient may be in conflict with the best interests 
of other patients, the institution or the public, especially around issues of isolation 
practices.   

 
 

Training will include: 
 

1. A  minimum of two 4-week infection control rotations, which will include: 
 

a. Attendance at any meetings between the infection control physician and the infection 

control practitioners. This should be done as often as possible during the rotation in order 

to become familiar with the day-to-day problems and decision-making processes in 

infection control.  

b. Responding to infection control questions and providing consultations to the infection 

control practitioner and others on specific problems as requested by various hospital 

services during the rotation. This may involve carrying an infection control pager on 

specific occasions. If an exposure occurs, assist in investigation and post-exposure 

management.  

c. Participation in any surveillance activities underway at the hospital where the rotation 

occurs, including becoming familiar with mandatory surveillance programs. Activities 

include accompanying the infection control practitioner on surveillance rounds on at least 

4 days in each 4 week block; becoming familiar with the methods used to detect 

infections, the definitions used, the system of clinical data collection, how denominator 

data is obtained, and how information technology is being used; assisting the infection 

control practitioner in interpretation of clinical data; review of pertinent microbiology 

laboratory results; participating in compilation and analysis of data for preparation of 

monthly surveillance reports.    

d. Carrying out a project which involves addressing a current infection control problem, 

proposing solutions and providing a written report which includes an approach to 

implementation of these solutions.  This project may concern:  

i. an  infection control consultation from a specific hospital professional or area  

ii. development of an  infection control protocol for an issue where need has been 

identified but  a protocol has  not yet been written or is out-of-date, or  

iii. assessment of the cost-effectiveness or efficacy of some established practice. 

e. Participation in the investigation of an outbreak if the opportunity arises during the 

infection control rotation.  This may be a retrospective investigation of a previous 

outbreak which has not yet been analyzed, or of a simulated outbreak designed for 

teaching purposes. It is anticipated that it may not be practical to complete an 

investigation of an ongoing outbreak during the 4 week  rotation, and that this activity 

may carry over into other rotations.  

 

2. A series of 12 small-group tutorials ( incorporated into the weekly half-day academic 

sessions, given as 6 two-hour sessions per year for two years 
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3. Discussion of  infection control implications arising during  all clinical and laboratory 

rotations (i.e. patients seen  during  clinical rotations, relevant isolates encountered during 

laboratory rotations) 

 

4. Attendance at infection control committee meetings which occur at any hospital in which 

the resident is doing a rotation, attending a minimum of 4 meetings per year 

 

5. Becoming familiar with major Infection Control texts and journals and published Infection 

Control Guidelines:  

 American Academy of Pediatrics Red Book: Report of the Committee on Infectious 

Diseases (latest edition)  

 Jarvis WR (ed).  Bennett and Brachman's Hospital Infections  

 Mayhall CG (ed). Hospital Epidemiology and Infection Control  

 Wenzel RP (ed).  Prevention and Control of Nosocomial Infections 

 Carrico R (ed).  APIC Text of Infection Control and Epidemiology, Association for 

Professionals in Infection Control and Epidemiology 

 Lautenbach E, Woeltje KF, Malani PN. The Society for Healthcare Epidemiology of 

America: Practical Healthcare Epidemiology   

 Journals: Infection Control and Hospital Epidemiology; American Journal of Infection 

Control; Journal of Hospital Infection; Canadian Journal of Infection Control. 

 Websites  

Guidelines:  
Quebec: http://www.inspq.qc.ca/domaines/index.asp?Dom=60&Axe=64 

Canada: http://www.phac-aspc.gc.ca/dpg_e.html#infection 

USA: http://www.cdc.gov/hai 

UK: http://www.his.org.uk/resource_library.cfm 

WHO: http://www.who.int/csr/bioriskreduction/infection_control/ 

Surveillance:  
Quebec: Surveillance Provinciale des Infections Nosocomiales (SPIN): 

http://www.inspq.qc.ca/domaines/index.asp?Dom=60&Axe=64 

Canada : The Canadian Nosocomial Infection Surveillance Program  (CNISP)  

http://www.phac-aspc.gc.ca/nois-sinp/survprog-eng.php 

USA: The National Healthcare Safety Network (NHSN): 

http://www.cdc.gov/nhsn/index.html 

 

 
Method of Evaluation 
 

The evaluation will be based on the following: 

1. Attendance at and participation in the infection control tutorials (see annex). 

2. Attendance at and participation in infection control committee meetings. 

3. Attendance at regularly-scheduled meetings between the infection control physician 

and the infection control practitioner(s) during the infection control rotation 

4. Ability to respond adequately to infection control questions and problems which arise 

during the  rotation 

5. Participation in surveillance activities. 

6. Completion of an assigned infection control project. 

7. Ability to state the steps necessary to conduct an outbreak investigation, and to give 

examples of each step, based on theoretical or real situations, or to satisfactorily 

complete an investigation of an actual outbreak.  
 

http://www.inspq.qc.ca/domaines/index.asp?Dom=60&Axe=64
http://www.phac-aspc.gc.ca/dpg_e.html#infection
http://www.cdc.gov/hai
http://www.who.int/csr/bioriskreduction/infection_control/
http://www.inspq.qc.ca/domaines/index.asp?Dom=60&Axe=64
http://www.phac-aspc.gc.ca/nois-sinp/survprog-eng.php
http://www.cdc.gov/nhsn/index.html
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Annex:  Infection Control Tutorial Series 

 

 
 

 
Prepared by  
 
Dr Dorothy Moore, Dr Caroline Quach-Thanh, Dr Charles Frenette, Dr Makeda Semret 
 

 

  

Topic 

Year 1 1 The role of the ID-Microbiology physician in infection control 

 2 Principles of infection transmission and isolation precautions 

 3 Multiresistant organisms  

 4 Disinfection 

 5 Sterilization and re-use of disposables 

 6 Outbreak investigation 

Year 2 7 Environmental issues (air, water, cleaning, construction)  

 8 Surgical site infections  

 10 Infections due to intravascular devices  

 10 Surveillance 

 11 Statistics for infection control     

 12 Post-exposure prophylaxis and employee health 
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McGill University 

 

Postgraduate Training Program in Medical Microbiology 

 

Training Objectives for “Disinfection, Sterilization, and Reuse of Medical Devices” 

 

McGill University Health Centre 

 
Overview 

 

This is one topic area within the overall Infection Control training module. The objectives 

refer to activities which may take place during an Infection Control rotation, the 

academic half-day, or other activities related to Infection Control 

 
Medical Expert 

 

-    Be able to define the terms sterilization and disinfection as they relate to the health 

care setting. 

- Be familiar with the choices of products and equipment used in sterilization and 

disinfection, including available sterilants and disinfectants. Understand the 

advantages and disadvantages of each product.  

- Understand how to choose the appropriate disinfection method 

- Understand how autoclaves work, and the types of problems which may arise with 

the proper functioning of these devices 

- Be familiar with the methods available to verify the  sterilization and disinfection 

processes. 

 
Communicator 

 

- Through interactions with staff in the various departments responsible for 

sterilization and disinfection, be able to explain the principles of sterilization and 

disinfection, and participate in the development of written protocols. 

 
Collaborator 

 

- Understand the collaborative process of choosing appropriate products and 

procedures for disinfection. 

- Understand the team approach to troubleshooting problems related to disinfection 

and sterilization 

 
Manager 

 

 See full infection control objectives 
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Health Advocate 

 

- Understand the risks inherent in the disinfection process and in the reuse of 

medical devices, and how to balance them against the need for efficient use of 

health care resources 

 
Scholar, Professional 

 

 See full infection control objectives 

 
Evaluation 

 

The fellow will be evaluated as part of the general Infection Control evaluation, 

and individually during the relevant academic half day sessions. 
 

 

Prepared by Dr. Michael Libman 
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McGill University 

 

Postgraduate Training Program in Medical Microbiology 

 

Hand Hygiene 

 

McGill University Health Centre 

 
Training Objectives for Hand Hygiene 

 

These objectives are part of the training in infectious diseases and medical microbiology, 

which can be performed as part of infection prevention and control rotations in all of the 

core McGill teaching hospitals (JGH, MGH, RVH, MCH). Hand hygiene is a critical part 

of standard precautions used to control transmission of pathogens in a nosocomial 

environment.  Specialists in infectious diseases and medical microbiology should have a 

solid understanding of hand hygiene methods and how to institute programs that facilitate 

compliance with hand hygiene in healthcare institutions. 

 

Medical Expert 

 

Through interaction with the Infection Prevention and Control team and the assigned 

Clinical Microbiologist, self-directed learning, as well as with referral to all pertinent lab 

manuals and reference books, the fellow should: 

 Understand the principles behind proper and effective hand hygiene in the clinical 

setting 

 Understand the role of hand hygiene in preventing nosocomial disease transmission 

 Describe the common products used for proper hand hygiene, and understand their 

advantages and limitations 

 Be able to demonstrate correct hand washing technique 

 
Collaborator 

 

 Understand how to promote effective hand hygiene in healthcare facilities by a 

multidisciplinary approach, involving physicians, nurses, infection control 

practitioners, housekeeping, volunteers, patients and visitors 

 
Manager 

 

 Understand common barriers to successful implementation of hand hygiene 

programs, and approaches to overcoming these barriers 

 
Health advocate 

 

 Understand common methods for increasing use of effective hand hygiene in a 

healthcare institution, including education, publicity campaigns, and workplace audits 
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Scholar 

 

 Be familiar with evidence supporting the effectiveness of hand hygiene, and with data 

describing the common barriers to compliance with hand hygiene 

 
Professional 

 

 Understand current guidelines on hand hygiene as an integral part of standard 

precautions in a healthcare facility 

 
 
Resources 

 

o Larson EL, APIC Guidelines Committee. APIC guideline for handwashing 

and hand antisepsis in health care settings. Am J Infect Control 23:251-269, 

1995. 

o Boyce JM, Pittet D; Healthcare Infection Control Practices Advisory 

Committee; HICPAC/SHEA/APIC/IDSA Hand Hygiene Task Force. 

Guideline for Hand Hygiene in Health-Care Settings. Recommendations of 

the Healthcare Infection Control Practices Advisory Committee and the 

HICPAC/SHEA/APIC/IDSA Hand Hygiene Task Force. Society for 

Healthcare Epidemiology of America/Association for Professionals in 

Infection Control/Infectious Diseases Society of America.  MMWR Recomm 

Rep. 51(RR-16):1-45, 2002 Oct 25 

o Bailey & Scott’s Diagnostic Microbiology, 11th edition.  Editors: BA Forbes, 

DF Sahm, AS Weissfeld.  Mosby (St. Louis, MO, USA), 2002. 

o Koneman’s Color Atlas and Textbook of Diagnostic Microbiology, 6th 

edition.  Editors: W Winn Jr., S Allen, W Janda, E Koneman, G Procop, P 

Schreckenberger, G Woods.  Lippincott Williams & Wilkins (Philadelphia, 

PA), 2005. 

o Royal College of Physicians and Surgeons of Canada CanMEDS 2005 

Framework summary (available at www.rcpsc.org) 

 

Prepared by Dr. Matthew Oughton, MD, FRCPC 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.rcpsc.org/
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McGill University 

 

Postgraduate Training Program in Medical Microbiology 

 

Training Objectives for: Outbreak Investigation 

 

McGill University Health Centre 

 
OVERVIEW 

 

This training objective is part of the Infection Control rotation. The conceptual aspects of 

this topic will be covered during IDMM rounds, however residents should ask to be 

notified of any current or recent outbreaks (at any of the teaching hospital sites) during 

their Infection Control rotation, and therefore should use such opportunities to apply their 

knowledge on outbreak investigation.  

Additionally, many of the laboratory tools used in outbreak investigation (molecular 

typing methods) are covered within the molecular microbiology training objectives. 

Hence residents should review molecular typing methods during this training objective. 

 

 
OBJECTIVES 

 
Medical Expert 
 

Through formal teaching rounds and reading, residents should know the principles of 

outbreak investigation: 

 Generating case definitions 

 Strategies for case finding 

 Know how to develop line listings and generate an epidemic curve 

 Learn to develop outbreak hypothesis and design analytic studies to test the 

hypothesis 

 Learn to develop strategies to contain the outbreak (infection control 

measures), for organisms in each of the transmission categories  

 Know the organisms frequently associated with outbreaks (in hospitals, day 

care centres, schools, and long-term care facilities) and know specific control 

measures, investigations (including typing methods), and follow-up needed  

 Know the predisposing factors for hospital outbreaks of resistant organisms 

(MRSA, VRE, ESBL or Carbapenemase-producing gram negatives) 

 Understand the role of molecular typing methods, and their limitations – in 

particular understand the importance of correlating epidemiological links with 

molecular typing results  

 Understand the role and limitations of environmental investigation 
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Communicator/Health Advocate/Manager 

 

Recognizing the need for concerted efforts to contain and effectively manage outbreaks, 

the resident will learn how to effectively communicate findings of the outbreak 

investigation with clinicians, hospital staff, hospital administrators and Public Health. 

The resident will also learn to enlist the cooperation of hospital staff, clinicians and 

administration in managing the outbreak 

 
Collaborator 
To participate within an inter-professional team with laboratory personnel, infection team 

and hospital staff 

 
Scholar/Professional 

 

The resident may participate in a research study or a quality audit and present the findings 

of the investigation in a scientific forum or a quality meeting 

 

 

RESOURCES: 

 

 

1. Mayhall CG: Hospital Epidemiology and Infection Control: Chap on 

Outbreak investigation 

2.  Murray, P.R: Manual of clinical microbiology, 7th Edition (or newer), Chap 7: 

Laboratory procedures for the Epidemiological analysis of Microorganisms  

3. Singh A, et al: Clin Microbiol Rev. Jul;19(3):512-30 (2006): Application of 

molecular techniques to the study of hospital infection.  

 

 

 

 

 

Prepared by Dr. Makeda Semret 
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McGill University 

 

Postgraduate Training Program in Medical Microbiology 

 

Training Objectives for “Antibiotic Stewardship” 

 

McGill University Health Centre 

 

Overview  

 

This is one topic area within the overall Infection Control training module. The objectives refer to 

activities which may take place during an Infection Control rotation, the academic half-day, or 

other activities related to Infection Control. Through a 4-8 week rotation the resident should 

familiarize himself with concepts of antibiotic stewardship; The resident will be invited to initiate 

a project on a given unit/ward to set up in place a surveillance program of antibiotic usage, 

identify the main problems in antibiotic use on that unit and plan a structured multidisciplinary 

intervention program to improve its use.  

 

Medical Expert  

 

 Be familiar with the current concepts of antimicrobial resistance development and 

transmission  

 Understand the factors leading to inappropriate antibiotic usage.  

 Be familiar with the surveillance methods to follow antibiotic usage, both quantitative 

and qualitative.  

 Know the different methods of antibiotic usage control.  

 Be able to design a structured educational program to improve antibiotic usage.  

 Be able to monitor the effectiveness of interventions and follow up of identified measures  

 

 

Communicator  

 

 Through interactions with staff in the various departments and individuals responsible for 

antibiotic prescriptions be able to explain 

o The principles of proper antibiotic usage 

o The current guidelines of appropriate antimicrobial therapy for a given 

specialty/service 

 Participate in the development of written protocols , tools and evaluations.  

 Be able to communicate with nursing and pharmacy collaborators the above objectives.  

 

Collaborator  

 

 Understand the collaborative process of choosing appropriate antimicrobial agents 

through monitoring , feed back and education.  

 Work in a team with pharmacists , residents and attending staff to improve outcome and 

change behaviour when required  
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Manager  

 

 Implement a targeted antibiotic stewardship program on a ward / unit / institution.  

 

 

Health Advocate  

 

 Be able to recognize the complications associated with antibiotic use both on an 

individual basis and on organizational setting.  

 Understand the public health issues associated with inappropriate antibiotic usage  

 

Scholar, Professional  

 

 Be able to write a formal report of the carried project that includes objectives , 

methodology , salient findings , interventions, outcomes and recommendations.  

 

Evaluation  

 

 The fellow will be evaluated at the end of the rotation with feedback from the supervising 

attending, pharmacists and other members of the team. 

 

 

Prepared by C. Frenette, reviewed DS, Jan 2013 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 55 

McGill University 

 

Postgraduate Training program in Medical Microbiology 

 

Training Objectives for “Statistics and Epidemiology” 

 

McGill University Health Centre 

 
Rotation Overview 

 

These competencies should be acquired and consolidated mainly during the Infection 

Control rotation, which is a 2-month rotation done either in adult or pediatric infection 

control services. McGill residents should also benefit from the McGill Department of 

Epidemiology and Biostatistics’ Summer Session, in particular:  

 EPIB 507: Biostatistics for Health Professionals  

 EPIB 600: Clinical Epidemiology 

 Other courses based on interests 

Please refer to McGill website: www.mcgill.ca/epi-biostat-

occh/summer/coursestimetables/  

These courses are given in May and June of each year 

 
Medical Expert 

 

1. Understand basic epidemiology principles, in particular: incidence, incidence 

density, prevalence. 

2. Understand basic study design, bias and confounding variables 

3. Be familiar with basic statistical significance principles, causal inference, and 

hypothesis testing, including p values and confidence interval 

4. Be able to critically appraise medical literature – in particular, as associated with 

infection control and prevention 

5. Be familiar with basic descriptive statistics 

 
Communicator 

 

Through interaction with the Infection Control Team, hospital biostatistician, when 

available, laboratory staff and other healthcare providers: 

 Effectively convey information both verbally and written to all healthcare 

providers about the epidemiology  of infections 

 Demonstrate ability to communicate information aimed at auditors with different 

knowledge backgrounds 
 

Collaborator 

 

Through interactions with other healthcare providers and support staff: 

 Work well with and show respect from others involved in patient care 

 Participate in inter-professional teams/committees 

http://www.mcgill.ca/epi-biostat-occh/summer/coursestimetables/
http://www.mcgill.ca/epi-biostat-occh/summer/coursestimetables/
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Scholar 

 

Through self-directed learning, participation in rounds/seminars/journal club and other 

educational activities: 

 Participate in research activities as they arise 

 Apply knowledge to infection control questions 

 
Method of Evaluation 

 

Please refer to the Infection Control Section 

 
Resources 
 

Mayhall CG. Hospital Epidemiology and Infection Control 

McGill University – Department of Epidemiology and Biostatistics’ website 

 
 

 

Prepared by Dr. Caroline Quach 
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McGill University 

 

Postgraduate Training program in Medical Microbiology 

 

Training Objectives for Anaerobic Bacteriology Rotation 

 

McGill University Health Centre 

 
Rotation overview and structure 

 

This rotation is incorporated into the core microbiology training program and involves all 

laboratory aspects of anaerobic bacteriology from specimen collection to result reporting.  

In addition, clinical aspects of medical microbiology pertaining to anaerobes will be 

reviewed including epidemiology, diagnosis, disease manifestations and treatment of 

anaerobic infections. While the core rotation is typically conducted over several months, 

the anaerobic section can be divided among the various rotations. In addition to attending 

teaching rounds and participating in organizational lab meetings, residents will work at 

the benches alongside technologists to learn the guiding principles of diagnostic 

anaerobic microbiology, specimen processing, microscopy, culture and microbial 

identification. Residents will meet with the attending microbiologist to review the core 

curriculum which is provided as a separate syllabus.   

 

Medical Expert 

 

Through bench rotations in the microbiology labs and review of the laboratory 

procedures manual and microbiology curriculum: 
 Understand the processes involved in generating a microbiology result from 

specimen reception to final release of the report  
 Understand the approaches to anaerobe identification and their differences from 

aerobic bacteria 
 Understand the basis for selective and non-selective growth media for anaerobe 

isolation 
 Acquire basic skills in laboratory manipulation and propagation of anaerobic 

bacteria 
 Familiarize themselves with the basic categories of pathogenic anaerobes. Be able 

to identify common anaerobic species, differential growth and commercial 
identification kits 

 Understand the utility and limitation of identifying anaerobic bacteria 
 Develop an organized clinical approach to the diagnosis and management of 

diseases caused by anaerobic bacteria 
 Become familiar with the common antimicrobials which cover anaerobic bacteria. 

 

First year Residents should know: 

 the epidemiology and clinical significance of  anaerobic bacteria 

 the makeup of the human normal flora and when an anaerobe is considered 

pathogenic 
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 which specimens are appropriate for anaerobic culture and which should be 

rejected 

 the techniques of specimen collection, transport and procedure as it pertains to 

anaerobic bacteria and their survival 

 plating mechanisms, various media required and atmospheric systems available 

for isolation of anaerobic bacteria 

 the concept of aerotolerance testing and how to establish the presence of 

anaerobes in culture 

 the colony morphology for the major groups and most common anaerobes isolated 

i.e.  Bacteroides sp., Fusobacteria, Clostridium perfringens, Actinomyces, C. 

difficile etc 

 basic identification techniques like gram stain, antibiotic containing disks, nitrate 

and SPS disks, the spot indole test, the reverse CAMP, lipase/lecithinase/nagler 

reaction and the use of the EYA. 

 

Second year Residents should know: 

 all of the above 

 about the various definitive identification systems available for anaerobic 

organisms 

 the disk patterns for the B.fragilis group, B. urealyticus, Fusobacteria, pigmented 

bacteroides etc 

 about the diagnostic algorithms available for the pathogenic anaerobic 

GNR,GPR,GNC and GPC. 

 about the use of GLC for identifying organisms 

 

Third year Residents should know: 

 all of the above 

 about the different testing methods available for C. difficile and the advantages 

and shortcomings of each 

 which organisms require susceptibility testing and which methodologies for 

susceptibility testing are recommended 

 the quality controls used in anaerobic bacteriology 

 how to develop guidelines for interpretation and reporting of mixed cultures 

  

 
Communicator 
 
Through interactions with the attending microbiologist and laboratory staff: 

 Develop a strategy for interaction with clinician users of the microbiology 
laboratory.  In particular to understand the graded approach to result reporting 
from routine LIS results to direct physician contact. 

 Understand the critical importance of effectively conveying laboratory 
information to other healthcare providers to ensure the significance of culture 
results are understandable and usable. 

 Develop skills in concisely communicating knowledge in the context of one-on-
one  sessions with the attending microbiologist 

 Communicate the findings of the lab management project as detailed below 
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Collaborator 
 No specific aspects of this competency are required beyond those outlined under 

the general medical microbiology section. 
 
Manager 

 No specific aspects of this competency are required beyond those outlined under 
the general medical microbiology section. 

 
Health Advocate 
 
No specific aspects of this competency are required beyond those outlined under the 
general medical microbiology section 
 
Scholar 
 
Through self-directed learning, participation in rounds/seminars/journal club and other 
educational activities: 

 The core mandatory scholarly activity will be the ongoing continuous review of 
the curriculum resource document 

 All trainees are required to update a single section of this document, as assigned 
by the attending microbiologist.  This update must be submitted as a written 
document before the end of the scheduled rotation. 

 In addition, trainee’s are required to lead the discussion in the core teaching 
sessions devoted to each of the principle groups of bacteria, one of which will be 
anaerobic bacteria. 

 A research project may be arranged in advance with the attending microbiologist 
 
Professional 
 

 No specific aspects of this competency are required beyond those outlined under 
the general medical microbiology section. 

 Residents should expect to be continuously evaluated on their implementation of 
medical professionalism in their interactions with patients, other health care 
providers and laboratory staff. 

 

 
Method of Evaluation 

 
The trainee will be evaluated by the medical microbiologist during their rotation.  An in-
training evaluation report based on feedback from the laboratory technologists and 
medical microbiologists will be presented to the trainee at the end of their rotation. 
 
Resources 
 

1. Core microbiology syllabus – this document should provide the core 
information for the rotation 

2. Anaerobe section – ASM manual – this should be used as a reference 
resource 

3. Wadsworth Anaerobic bacteriology manual – this should be used as a 
reference source 

 
Prepared by Dr. Ruth Horn 
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McGill University 

 

Postgraduate Training program in Medical Microbiology 

 

Training Objectives: The Enterobacteriaceae  

 

McGill University Health Centre 

 
Rotation overview and Structure 

This rotation is incorporated into and forms a significant portion of the microbiology 

training program.  It involves all laboratory aspects of bacteriology of the 

Enterobacteriaceae.  Clinical aspects of medical microbiology pertaining to the 

Enterobacteriaceae such as epidemiology, pathogenesis, diagnosis, disease manifestations 

and treatment will also be reviewed.  These aspects will be encountered and reviewed on 

a continuous basis as they impact on all phases of the training program.   

Enterobacteriaceae form a major portion of bacterial isolates at all sections (benches).  

Residents will work beside technologists to get hands-on experience with specimen 

processing, microscopy, culture and microbial identification.  Residents will meet with 

the attending microbiologist to review all aspects of the curriculum and to be evaluated 

on their current laboratory work. 

 
Medical Expert  

 

The following goals will be met through bench rotations, review of the laboratory 

procedures manual, microbiology curriculum, discussions with attending microbiologists 

and review of assigned references. 

 To understand the processes in generating microbiology results from specimen reception 

to final release of the report. 

 To understand the approaches to identification of members of the Enterobacteriaceae. 

 To understand the reasons for selection and use of various basic culture media for 

isolation and propagation of the Enterobacteriaceae. 

 To acquire basic skills in laboratory manipulation of Enterobacteriaceae.  

 To be able to identify members of the Enterobacteriaceae by use of “classic” laboratory 

media, tests, and techniques as well as to have detailed knowledge of various semi 

automated and automated systems in common use.  

 To understand the role of reference laboratories eg provincial, federal, in isolation and 

identification by molecular or other techniques of selected Enterobacteriaceae.  

 To develop an organised clinical approach to diagnosis and management of infections 

attributed to members of the Enterobacteriaceae.  

 To appreciate the interactive roles of the microbiology laboratory and hospital infection 

control practitioners in the investigation and management of community and hospital 

acquired infections caused by Enterobacteriaceae.  

 To understand the rationale for, and take part in quality assurance programs 

organized by provincial and federal agencies in order to maintain a standard of 

excellence in the practice of laboratory microbiology. 
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First year Residents should know: 

 The role of Enterobacteriaceae as members of the human normal flora, their normal 

habitats.   

 Role of otherwise harmless members of normal fecal floral when invasive as in 

intrabdominal, urinary tract infections bacteremia, etc.  

 Which members of the Enterobacteriaceae are not considered part of the normal flora but 

may be considered as primary pathogens. 

 Epidemiology and clinical significance of Enterobacteriaceae including pneumonia, line 

sepsis, meningitis etc. 

 Methods of specimen collection, transport, plating mechanisms, initial isolation media 

appropriate to Enterobacteriaceae.  

 Initial identification strategies based on colony morphology, Gram stain, oxidase test, 

TSI, OF media, motility, indole, growth on MacConkey agar etc.  

 Methods of conventional antimicrobial susceptibility testing e.g. Kirby – Bauer, broth 

microdilution. 

 The role of the laboratory in notification of reportable disease pathogens to Public Health 

Agencies.  

 

Second year Residents should know: 

 All of the above. 

 The use of identification kits and systems for Enterobacteriaceae including API 20E, 

Vitek 2, others. 

 Mechanisms of pathogenesis for Shigella, Salmonella, Yersinia and enteropathogenic 

Enterobacteriaceae. coli; how these are investigated. 

 Which molecular or other typing techniques could be employed in investigation of 

community or hospital outbreaks of Enterobacteriaceae – caused disease, where is this 

expertise available. 

 Role of the microbiology laboratory in support of infection control. 

 Role of the microbiology laboratory in support of the infectious disease consult service.  

 Work up of Salmonella, Shigella etc; use of selective media such as SS agar, Hektoen, 

serologic tests e.g. agglutination, advantages and disadvantages, conventional and 

automated.  

 Appropriate techniques for antimicrobial susceptibility testing of enteropathogens, which 

antimicrobials are key. 

 To be involved in generating a significant research project to be completed over the finial 

year.  

 

Third year Residents should know: 

 All of the above. 

 To be prepared to correct and /or write laboratory protocols to be used at the bench for 

specimens likely to contain Enterobacteriaceae.   

 Up-to-date information from CLSI or other reference protocols for broth microdilution 

(MIC), Kirby-Bauer, Enterobacteriaceae Test etc.   

 Use of automated susceptibility systems such as Vitek 2, others.  
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 How to develop and implement susceptibility reporting strategies in support of 

antimicrobial stewardship / infection control programs. 

 Current laboratory strategies to detect changing susceptibility profiles in members of the 

Enterobacteriaceae; KPC, etc. 

 
Communicator 

 

Through interactions with the attending and laboratory staff: 

 Develop a strategy for interaction with clinician users of the microbiology laboratory.  In 

particular to understand the graded approach to result reporting from routine LIS results 

to direct physician contact.  

 Understand the critical importance of effectively conveying laboratory information to 

other heath care providers to ensure the significance of culture results are understandable 

and usable. 

 Develop skills in concisely communicating knowledge in the context of one-on-one 

sessions with the attending microbiologist. 

 Communicate the findings of the lab management project as detailed below. 

 

 
Collaborator 

 

 No specific aspects of this competency are required beyond those outlined under the 

general medical microbiology section. 

 
Manager 

 

 No specific aspects of this competency are required beyond those outlined under the 

general medical microbiology section. 

 
Health Advocate 

 

 No specific aspects of this competency are required beyond those outlined under the 

general medical microbiology section. 

 
Scholar 

 

Through self-directed learning, participation in rounds/seminars/journal club and other 

educational activities: 

 The core mandatory scholarly activity will be the ongoing continuous review of the 

curriculum resource document. 

 All trainees are required to update a single section of this document, as assigned by the 

attending microbiologist.  This update must be submitted as a written document before 

the end of the scheduled rotation. 

 In addition, trainees are required to lead the discussion in the core teaching sessions 

devoted to each of the principal group of bacteria, one of which will be the 

Enterobacteriaceae. 
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 Trainees will participate in undergraduate laboratory teaching during their rotation 

(MIMM212 labs in the fall semester). 

 A research project may be arranged in advance with the attending microbiologist. 
 

Professional 

 

 No specific aspects of this competency are requiring beyond those outlined under the 

general medical microbiology section.   

 Residents should expect to be continuously evaluated on their implementation of medical 

professionalism in their interactions with patients, other health care providers, and 

laboratory staff.  
 

Method of Evaluation  

 

The trainee will be evaluated by the medical microbiologist during their rotation.  An in-

training evaluation report based on feedback from the laboratory technologists and 

medical microbiologist will be presented to the trainee at the end of the rotation. 

 
Resources 

 

1.  Core microbiology syllabus – this document prepared in collaboration with the 

residents  

     provides core information for the rotation. 

      

2. CLSI Guidelines. 

M100-S21 Performance standards for antimicrobial susceptibility testing.  (Published 

annually as a supplement).  

a) M02-A10 Performance standards for antimicrobial disk susceptibility tests; 

Approved standard – Tenth edition. 

b) M07-A8 Methods for dilution antimicrobial susceptibility tests for bacteria 

that grow aerobically; Approved standard – Eighth edition. 

3.   Mandell et al. Principles and practice of infectious diseases.  

4.   Isenberg.  Clinical microbiology procedures handbook. 

5.   Murray et al.   Manual of clinical microbiology. 

6.   Bailey and Scott.  Diagnostic microbiology/ 

7.   Mac Faddin. Biochemical tests for identification of medical bacteria. 
 

 

Prepared by Dr. Hugh Robson 
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McGill University 

 

Postgraduate Training Program in Medical Microbiology 

 

Training Objectives for Rotation in “Fastidious Gram-Negative Cocci” 

 

McGill University Health Centre 

 
Rotation overview and structure 

This rotation involves 1 month of training in the laboratory, accompanied by interactive 

small-group teaching, in order to familiarize the individual with the clinical and 

microbiological characteristics of “Fastidious Gram-Negative Cocci”. This group of 

organisms includes: 

 

 Neisseria species, including N. gonorrhea, N. meningitidis and others 

 Branhamella species 

 Kingella species 

 

The fundamentals of this group which will be covered includes: 

 

 epidemiology 

 disease characteristics and manifestations 

 therapies 

 diagnostic assays (culture and non-culture) 

 microbiologic characterization and differentiation of the various species in this 

group 

 legal aspects and constraints of testing for N. gonorrhea in pediatrics 

 

While the rotation is typically conducted during a single one-month period, it can also be 

divided into 2 blocks of 2 weeks each. In addition to attending teaching rounds and 

attending one-on-one sessions with a Clinical Microbiologist, the fellows will work at the 

benches alongside microbiology technologists to learn the in-depth knowledge necessary 

for working with this group of organisms. The bench aspects include: choice of 

specimens, legal aspects to specimen procurement / transport / processing, microscopy, 

culture, bacterial characterization and identification, confirmatory testing, molecular 

biology aspects, and susceptibility testing. Residents will meet with the assigned Clinical 

Microbiologist to review his/her progress at least 3 times during a 4-week rotation (at 

least twice during a 2-week rotation).  

 
Medical Expert 

 

Through individual teaching sessions, direct laboratory observation and participation, and 

review of all pertinent lab manuals and reference books, the fellow should be able to: 

 

 Understand the choice of specimens for testing for this group of organisms 

 Understand the legal implications of testing for N. gonorrhea in pediatrics 
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 Understand the pre-analytic and post-analytic processes involved in 

culturing for this group of organisms 

 Understand the advantages and disadvantages of the various culture 

methods and non-culture methods available for this organism group 

 Understand the special laboratory procedures and biosafety concerns for 

this group of organisms 

 Apply the appropriate biosafety procedures when working with possible 

N. meningitidis organisms 

 Acquire basic skills in the recognition and identification of this organism 

group from cultures of clinical specimens 

 Trouble-shoot the problems arising from the laboratory cultures of this 

organism group 

 Understand the basis of the molecular biologic principles underlying the 

detection of N. gonorrhea and N. meningitidis 

 Trouble-shoot the problems arising from the molecular biology-based 

methods for the diagnosis of N. gonorrhea and N. meningitidis 

 Understand the principles and application of antibiotic susceptibility 

testing for this organism group 

 Develop an organized clinical approach to the diagnosis and management 

of human diseases related to this organism group 

 
Communicator 

 

Through interactions with the staff Clinical Microbiologist and laboratory staff: 

 Develop a strategy for interaction with users of the microbiology 

laboratory for the diagnosis of this organism group 

 Understand the critical importance of communicating promptly and 

appropriately all clinically vital lab information related to this organism 

group (i.e. N. gonorrhea and N. meningitidis) to all pertinent and relevant 

laboratory personnel 

 Understand the critical importance of communicating promptly and 

appropriately all clinically vital lab information related to this organism 

group (i.e. N. gonorrhea and N. meningitidis) to all pertinent and relevant 

clinical personnel, including healthcare providers involved in the care of 

the affected patient(s) 

 Understand the critical importance of communicating promptly and 

appropriately all clinically vital lab information related to this organism 

group (i.e. N. gonorrhea and N. meningitidis) to all pertinent and relevant 

Infection Prevention and Control personnel 

 Ensure that all communication is timely, comprehensive, relevant and 

understandable 

 Develop skills in communicating knowledge about this organism group to 

other laboratory and clinical personnel 

 Develop skills to teach and educate other laboratory and clinical personnel 

about this organism group 
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Collaborator 

 

Through interactions with other medical and non-medical personnel: 

 Understand the laboratory, clinical, public health, and Infection Prevention 

and Control implications of this group of organisms (i.e. N. gonorrhea, N. 

meningitidis) 

 Interact with the relevant laboratory, clinical, public health, and Infection 

Prevention and Control personnel in order to satisfy all of the ethical, legal 

and clinical concerns regarding this organism group (i.e. N. gonorrhea, N. 

meningitidis) 

 Interact with the pertinent reference laboratory/ies, legal authorities, 

clinical personnel and lab personnel in order to satisfactorily accomplish 

the necessary testing for confirmation of detection of N. gonorrhea in 

pediatrics in compliance with all norms and standards 

 

 
Manager 

 

The fellow will be required to review the laboratory manual pertaining to this organism: 

 

 In order to ascertain its pertinence and relevance 

 In order to update any procedures or tests or assays which need such 

updating 

 For verification of its completeness 

 Identifying and quantifying (where necessary) the workload, cost, 

resources and other implications of conducting the tests for this organism 

group 

 

 
Health Advocate 

 

The fellow will look at the overall protocol for detection of this organism group in order 

to: 

 Maximize efficiency and cost-effectiveness 

 Evaluate the usefulness and implementation of diagnostic tests for this 

organism group (i.e. N. gonorrhea) in selected healthcare and other 

settings 

 Understand the complexity and competing issues in the diagnosis of this 

organism group, including the divergent costs and utilities of the various 

assays 

 
Scholar 

 

Through self-directed learning, participation in rounds / seminars / journal club / other 

rounds and other educational activities: 
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 Review and updating of the curriculum resource document for this 

organism group 

 Participate in lab rounds which involve teaching other lab personnel, 

clinicians, and/or other healthcare personnel about this organism group 

 A research project may be arranged with the pertinent Clinical 

Microbiologist 

 
Professional 

 

The fellow is expected to understand and to learn the role of the lab professionals with 

respect to: 

 Professional, legal and ethical responsibilities related to the detection of 

this organism group (i.e. N. gonorrhea, N. meningitidis) 

 Conduct himself/herself professionally regarding the reporting of this 

organism group Ethical and professional conduct related to the detection 

of this group of organisms (i.e. N. gonorrhea, N. meningitidis) and the 

subsequent interaction with other healthcare, laboratory, and legal 

professionals 

 Understand the legal and social aspects of the detection of N. gonorrhea in 

pediatrics, as it pertains to the Clinical Microbiologist profession 

 

 
Method of Evaluation 

 

The fellow will be evaluated by the Clinical Microbiologist designated to supervise the 

fellow during this rotation. An in-training evaluation report based on the designated 

Clinical Microbiologist, as well as feedback from laboratory technologists, other Clinical 

Microbiologists, other healthcare professional, and any other pertinent individuals (if 

appropriate and relevant) will be presented to the fellow at the end of their rotation. 

 

 
Resources 

 

1. Core syllabus for “Fastidious Gram-Negative Cocci” 

2. ASM manual – pertinent sections on specimen collection and processing, detection of 

pathogenic Gram-Negative Cocci, molecular methods related to this group. 

3. Quebec laws and regulations pertaining to Health and Social Services 

 
Prepared by Dr. Mark Miller 
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McGill University 

 

Postgraduate Training Program in Medical Microbiology 

 

Training Objectives for Rotation in “Gram-positive cocci” 

 

McGill University Health Centre 

 
Training Objectives for Gram-Positive Cocci 

 

These objectives are part of the training in medical microbiology, which can be 

performed at clinical microbiology laboratories in all of the core McGill  teaching 

hospitals (JGH, MGH, RVH, MCH). The bacteriology rotation involves training in all 

aspects of clinical bacteriology from specimen collection to assay performance to result 

reporting. During the rotation the resident will observe the performance of various 

laboratory assays and techniques, review protocols and participate in protocol revisions, 

perform evaluation of new kits and assays if applicable, and review literature on 

performance, implementation and cost-effectiveness of selected assays.  

The rotation is also supplemented by IDMM rounds including formal teaching sessions 

on the laboratory and clinical aspects of medically important Gram-positive bacteria, as 

well as select topics on particular pathogens (including methicillin-resistant 

Staphylococcus aureus, Streptococcus pyogenes and other beta-hemolytic streptococci, 

and vancomycin-resistant Enterococcus). 

 

Medical Expert 

 

Through individual teaching sessions, self-directed learning, direct laboratory observation 

and participation, extensive interaction with the assigned Clinical Microbiologist, the 

Chief Technologist, and laboratory technicians, as well as with referral to all pertinent lab 

manuals and reference books, the fellow should: 

 Understand the growth requirements for Gram-positive cocci in a clinical 

microbiology laboratory, including routine, selective and differential media, 

temperature, humidity, and oxygen concentration  

 Develop diagnostic algorithms for the routine isolation and  identification of 

medically important Gram-positive cocci from specimens in a clinical microbiology 

laboratory.  These algorithms should include microscopic examination of stained 

specimens, observation of growth requirements and colonial morphology, and routine 

and rapid detection methods for the following bacteria: 

o Beta-hemolytic streptococci (groups A, B, C, D, and G) 

o Streptococcus pneumoniae 

o Streptococcus viridans group 

o Enterococcus faecium, E. fecalis, E. gallinarum, E. cassiflavus 

o Staphylococcus aureus 

o S. lugdenensis 

o S. saprophyticus 

o other coagulase-negative Staphylococci 
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o Stomatococcus, Micrococcus, Leuconostoc, Aerococcus, and Pediococcus sp. 

 Understand important confirmatory diagnostic tests for the above organisms, and 

indications for when these confirmatory tests are required 

 Understand routine and automated methods of antimicrobial susceptibility testing for 

the above organisms, limitations of these methods, special requirements for certain 

Gram-positive cocci, and screening and confirmatory methods of detecting multi-drug 

resistant Gram-positive cocci 

 Understand common laboratory methods of typing various Gram-positive cocci, 

including conventional (e.g. serology) and molecular methods 

 

 
Communicator 

 

 Develop strategies to communicate information from current literature and new 

guidelines on identification and susceptibility testing of Gram-positive cocci to 

laboratory personnel and management 

 Discuss results with ordering clinicians and develop plans for further pertinent 

workup 

 Describe the rationale, advantages and limitations of various routine laboratory assays 

performed on medically important Gram-positive cocci 

 
Collaborator 

 

 Participate in collaborative learning while on laboratory rotations.  This includes 

working with and taking instruction from a multidisciplinary team including 

microbiologists, chief technicians and technicians, as well as participating in 

continuing education projects for microbiology laboratory staff 

 
Manager 

 

 Understand the factors involved in selecting platforms for laboratory assays 

 Learn to design comparative evaluations of assays (be knowledgeable on test 

characteristics, gold standards, resolving of discrepant results, and the concepts of 

generalizability) 

 Understand principles of evaluating workflow and technical time in the bacteriology 

laboratory 

 Understand principles of cost evaluation (taking into account reagent use, workflow, 

capital costs, reagent stability, sample volume,..) 

 Understand mechanisms for routine review of results 

 
Health advocate 

 

 Understand the services that the clinical microbiology provides to individual patients 

and their community 

 Understand how a clinical microbiology laboratory can help meet the health needs of 

individual patients and their community 
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 Understand the emerging role of some Gram-positive cocci as community-acquired 

(rather than nosocomially-acquired) pathogens 

 
Scholar 

 

 Interpret published comparisons of commercial assays (be knowledgeable on test 

characteristics, gold standards, resolving of discrepant results, and the concepts of 

generalizability) 

 Evaluate relevant guidelines for their rationale and evidence used to support 

recommendations 

 
Professional 

 

 Understand relevant guidelines for the design and daily operation of a clinical 

microbiology laboratory 

 Understand professional and ethical obligations of a clinical microbiologist 

 Recognize the concept of patient confidentiality and its limits as applied to clinical 

microbiology results 

 
Resources 

 

o Bailey & Scott’s Diagnostic Microbiology, 11th edition.  Editors: BA Forbes, 

DF Sahm, AS Weissfeld.  Mosby (St. Louis, MO, USA), 2002. 

o Koneman’s Color Atlas and Textbook of Diagnostic Microbiology, 6th 

edition.  Editors: W Winn Jr., S Allen, W Janda, E Koneman, G Procop, P 

Schreckenberger, G Woods.  Lippincott Williams & Wilkins (Philadelphia, 

PA), 2005. 

o Royal College of Physicians and Surgeons of Canada CanMEDS 2005 

Framework summary (available at www.rcpsc.org) 
 

 

 

Prepared by Dr. Matthew Oughton 
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McGill University 

 

Postgraduate Training Program in Medical Microbiology 

 

Training Objectives for Aerobic Gram Positive Rods-Bacteriology Rotation 

 

McGill University Health Centre 

 

 
Rotation overview and structure 

 

This rotation is incorporated into the core microbiology training program and involves all 

laboratory aspects of aerobic Gram positive rod bacteriology from specimen collection to 

result reporting.  In addition, clinical aspects of medical microbiology pertaining to 

aerobic Gram positive rod bacteriology will be reviewed including epidemiology, 

diagnosis, disease manifestations and treatment of aerobic Gram positive rod infections. 

While the core rotation is typically conducted over several months, the aerobic Gram 

positive rod bacteriology section can be divided among the various rotations. In addition 

to attending teaching rounds and participating in organizational lab meetings, residents 

will work at the benches alongside technologists to learn the guiding principles of 

diagnostic aerobic Gram positive rod microbiology, specimen processing, microscopy, 

culture and microbial identification. Residents will meet with the attending 

microbiologist to review the core curriculum which is provided as a separate syllabus.   

 

Medical Expert 

 

Through bench rotations in the microbiology labs and review of the laboratory 

procedures manual and microbiology curriculum: 
 Understand the processes involved in generating a microbiology result from 

specimen reception to final release of the report. 
 Understand the approaches to aerobic Gram positive rod bacteriology 

identification. 
 Understand the basis for selective and non-selective growth media for aerobic 

Gram positive rod isolation. 
 Acquire basic skills in laboratory manipulation and propagation of aerobic Gram 

positive rod bacteria. 
 Familiarize themselves with the basic categories of pathogenic aerobic Gram 

positive rods.  
 Be able to identify common aerobic Gram positive rod species, differential 

growth and commercial identification kits. 
 Understand the utility and limitation of identifying aerobic Gram positive rods. 
 Develop an organized clinical approach to the diagnosis and management of 

diseases caused by aerobic Gram positive rods. 
 Become familiar with the common antimicrobials which cover aerobic Gram 

positive rods. 
 

First year Residents should know: 

 the epidemiology and clinical significance of  aerobic Gram positive rods. 
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 the makeup of the human normal flora and when aerobic Gram positive rods are 

considered pathogenic. 

 the techniques of specimen collection, transport and procedure as it pertains to 

aerobic Gram positive rods and their survival 

 plating mechanisms, various media required and atmospheric systems available 

for isolation of aerobic Gram positive rods including Loeffler's serum, Tellurite 

agars. 

 the Gram stain and colony morphology for the major groups and most common 

aerobic Gram positive rods isolated i.e.  Bacillus sp, Listeria sp, Erysipelothrix, 

Lactobacillus, Corynebacterium sp., Arcanobacterium sp., Rothia sp., Nocardia 

sp., Actinomyces sp. 

 basic identification techniques 

 

Second year Residents should know: 

 

 all of the above 

 the various identification systems available for aerobic Gram positive rods. 

 the diagnostic algorithms available for the different aerobic Gram positive rods. 

 

Third year Residents should know: 

 

 all of the above 

 which organisms require susceptibility testing and which methodologies for 

susceptibility testing are recommended 

 quality controls used for aerobic Gram positive rods. 

 how to develop guidelines for interpretation and reporting of mixed cultures 

 
Communicator 
 
Through interactions with the attending microbiologist and laboratory staff: 

 Develop a strategy for interaction with clinician users of the microbiology 
laboratory.  In particular to understand the graded approach to result reporting 
from routine LIS results to direct physician contact. 

 Understand the critical importance of effectively conveying laboratory 
information to other healthcare providers to ensure the significance of culture 
results are understandable and usable. 

 Develop skills in concisely communicating knowledge in the context of one-on-
one  sessions with the attending microbiologist 

 Communicate the findings of the lab management project as detailed below 
 
Collaborator 
 

 No specific aspects of this competency are required beyond those outlined under 
the general medical microbiology section. 

 
Manager 
 

 No specific aspects of this competency are required beyond those outlined under 
the general medical microbiology section. 
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Health Advocate 
 
Understand which organisms required mandatory reporting to public health.  
 
Scholar 
 
Through self-directed learning, participation in rounds/seminars/journal club and other 
educational activities: 

 The core mandatory scholarly activity will be the ongoing continuous review of 
the curriculum resource document 

 All trainees are required to update a single section of this document, as assigned 
by the attending microbiologist.  This update must be submitted as a written 
document before the end of the scheduled rotation. 

 In addition, trainee’s are required to lead the discussion in the core teaching 
sessions devoted to each of the principle groups of bacteria, one of which will be 
aerobic Gram positive rods. 

 A research project may be arranged in advance with the attending microbiologist 
 
Professional 
 

 No specific aspects of this competency are required beyond those outlined under 
the general medical microbiology section. 

 Residents should expect to be continuously evaluated on their implementation of 
medical professionalism in their interactions with patients, other health care 
providers and laboratory staff. 

 

 
Method of Evaluation 

 
The trainee will be evaluated by the medical microbiologist during their rotation.  An in-
training evaluation report based on feedback from the laboratory technologists and 
medical microbiologists will be presented to the trainee at the end of their rotation. 
 
Resources 

 
a. Core microbiology syllabus – this document should provide the core 

information for the rotation. 
 

b. Aerobic Gram Positive Rod Sections in:  
 American Society of Microbiology-Manual of Clinical Microbiology;  
 Colour Atlas and Textbook of Diagnostic Microbiology (Editors: EW 

Koneman, SD Allen, WM Janda, PC Schreckenberger, WC Winn);  
 Bailey and Scott’s Diagnostic Microbiology (Editors: BA Forbes, DF Sahm, 

AS Weissfeld). 
 

 

Prepared by Dr. Vivian Loo 
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McGill University 

 

Postgraduate Training Program in Infectious Diseases/Medical Microbiology 

 

Training Objectives for rotation in “Haemophilus and Bordetella” 

 

McGill University Health Centre 

 

 
Rotation overview and structure 

 

This rotation involves training in the diagnostic laboratory accompanied by interactive small 

group teaching in order to familiarize the individual with the clinical and microbiologic 

characteristics of Haemophilus and Bordetella species. The following organisms will be covered 

during the rotation: 

 

1. Haemophilus 

Haemophilus influenzae 

Haemophilus parainfluenza 

Haemophilus hemolyticus 

Haemophilus parahemolyticus 

Haemophilus aphrophilus 

Haemophilus paraphrophilus 

Haemophilus aegyptius 

Haemophilus ducreyi 

2. Bordetella 

Bordetella pertussis 

Bordetella parapertussis 

Bordetella bronchoseptica 

 

 

The fundamentals which will be covered include: 

 

Epidemiology 

Disease characteristics and manifestation 

Therapies based on antibacterial resistance patterns 

Culture and other identification techniques 

Characterization and differentiation of the various species 

Public health implications of Bordetalla isolation  

 

The rotation is typically conducted over a 1 month period combined with demonstration of other 

organisms. In addition to attending teaching rounds, and attending one-on-one sessions with a 

Clinical Microbiologist, the fellow will work at the bench beside the technologists to learn the 

necessary technical skills required and in-depth knowledge for working with theses organisms.  

The bench aspects include: Choice and procurement of specimens, transport and processing, 

microscopy, culture and identification using a variety of methods. Areas of molecular diagnostics 

as they apply to Bordetella pertussis will also be explained.  Residents will meet with the 

assigned Clinical Microbiologist to review his/her progress at least once per week and will 

prepare questions and answers for an interactive face to face session.  
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Medical Expert 

 

Through individual teaching session, direct laboratory observation and participation, and review 

of all pertinent lab manuals and reference books, the fellow should be able to: 

 Understand the optimum choice of specimens for this group of organisms 

 Understand all processes involved in generating a result from specimen reception to final 

release of the report  

 Understand the transport and processing  of these specimens 

 Understand the advantages and disadvantages of the various identification methods  

 Understand biosafety concerns as they apply to the microbiology laboratory 

 Understand the public health implications of microbiology testing.  

 Select medically appropriate tests, in a cost-effective, ethical and useful manner 

 Recognize the limitations of some microbiology test results 

 Retrieve and implement the information necessary to provide optimal testing of 

specimens 

 Access, retrieve, appraise and apply relevant information to problem-solving 

 Identify and implement appropriate preventative and prophylactic measures that are 

relevant to the safety and practice of microbiology  

 Understand the basics of infection control and biosafety and how this applies to the 

laboratory. 

 Provide appropriate consultation to clinicians, residents and other healthcare providers on 

the interpretation of laboratory results  

 Demonstrate insight into his/her limitations 

 

Knowledge and Skills 

 

The resident shall demonstrate specific knowledge and skill in the following areas:  

 

-Quality Control as it relates to the isolation and identification of these organisms 

-Specimen procurement and transport of specimens for the diagnosis of pertussis  

-Specimen processing and culture inoculation as it relates to the variety of specimens for 

Haemophilus and Bordetella isolation.  

- Identification of Haemophilus species in the laboratory by various procedures including 

specific growth and factor requirements, as well as biochemical testing 

-Antimicrobial susceptibility testing as it applies to Haemophilus 

-Identification of Bordetella species in the laboratory 

-Public Health implications of positive reports for Bordetella 

-Trouble shooting of problems arising from the isolation of these groups of organism  

-Understand the basis of molecular biologic principles underlying the detection of B. 

pertussis and parapertussis 

-Develop an organized clinical approach to the diagnosis and management of human 

diseases related to these organisms  

 

 

Communicator 
 
Through interactions with laboratory staff and other healthcare providers: 

 Develop a working relationship and understand the role that each plays in the healthcare 
system 
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 Effectively convey information both verbally and written to laboratory staff and other 
healthcare providers 

 Understand the critical importance of communicating promptly and appropriately the 
isolation of Bordetella pertussis in the laboratory 

 Ensure that all communication is timely, comprehensive, relevant and understandable 
 Develop skill in communicating knowledge about this organism group to other laboratory 

and clinical personnel 
 Develop skills to teach and educate other laboratory and clinical personnel about these 

organisms.  
 

 
Collaborator 
 
Through interactions with laboratory staff, other healthcare providers, and support staff: 

 Work well with and show respect for others involved in patient care 
 Understand the laboratory, clinical, public health and Infection Control interconnections 

and collaboration 
 Interact with clinicians, technologists, and Infection Control personnel regarding results.   
 Maintain confidentiality and professionalism 
 Participate in inter-professional teams/committees as appropriate 

 
 
Manager 
 
Through participation in research, laboratory committees and teaching rounds: 

 Effectively manage time and work demands to complete bench rotations and carry out 
research project(s) if possible  

 Understand the aspects of lab management and quality assurance by participating in 
management meetings and as a member of the quality committee 

 Review aspects of the laboratory manual and participate in updates to procedures and 
tests as required.  

 
Health Advocate 
 
Through interaction with laboratory technologists, managers, administrators, other healthcare 
providers, etc: 

 Identify and respond to the demands placed on the laboratory by clinicians and 
administrators 

 Evaluate the usefulness, and cost-effectiveness of diagnostic tests as they apply to these 
organisms 

 Promote the use of appropriate laboratory testing to reduce unnecessary tests and costs 
and to maximize the generation of clinically useful patient results 

 Identify the potential safety issues in the laboratory and help provide solutions for 
minimizing the risks to staff, patients, students and visitors 

 Understand the complexity and competing issues in the laboratory, including the 
divergent costs and utilities of various assays 

 
 
Scholar 
 
Through self-directed learning, participation in rounds/seminars/journal club and other 
educational activities: 

 Demonstrate understanding of the material at hand by participating in weekly question 
and answer interactive sessions with the microbiologist. 
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 Participate in continuing professional development by attending relevant Infectious 
Disease or Microbiology rounds, conferences, etc. 

 Participate in research activities as they arise 
 
Professional 
 
Throughout their day-to-day activities in the microbiology laboratory: 

 Maintain appropriate professional behaviors including honesty, integrity, commitment, 
compassion and respect 

 Demonstrate appropriate ethical standards and respond to ethical issues as they arise 
 

 
Method of Evaluation 
 

The trainee will be evaluated by the laboratory technologists as well as by the medical 

microbiologists during their rotation. The resident will also sit with the microbiologist and go 

over questions weekly.  An in-training evaluation report based on feedback from the laboratory 

technologists and medical microbiologists will be presented to the trainee at the end of their 

rotation. 

 

Resources:  

 

ASM Manual: pertinent sections on Haemophilus and Bordetella 

Biosafety Manuals, Health Canada and CDC 

Manual of Clinical Microbiology. Murray, Baron Etc.  

Koneman 
 

 

Prepared by Dr. Jane McDonald 
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McGill University 

 

Postgraduate Training Program in Medical Microbiology 

 

Training Objectives for Rotation in “Unusual Gram-Negative Coccobacilli” 

 

McGill University Health Centre 

 

 
Rotation overview and structure 

 

This rotation involves 1 month of training in the laboratory, accompanied by interactive 

small-group teaching, in order to familiarize the individual with the clinical and 

microbiological characteristics of “Unusual Gram-Negative Coccobacilli (GNCB)”. This 

group of organisms includes: 

 Pseudomonas aeruginosa 

 Pseudomonas fluorescens group 

 Other facultative aerobic or obligately aerobic non-fermenting Gram-Negative 

Coccobacilli 

 Biohazardous GNCB: Francisella sp., Brucella sp. 

 Bordetella sp. 

 Legionella species 

 Campylobacter-like organisms (CLO): Campylobacter sp., Arcobacter sp. 

 Pink coccoid group: Chryseomonas sp., Roseomonas sp. 

  

 

The fundamentals of this group which will be covered includes: 

 epidemiology 

 disease characteristics and manifestations 

 therapies 

 diagnostic assays (culture and non-culture) 

 microbiologic characterization and differentiation of the various species in this 

group 

 public health aspects of testing for Bordetella pertussis and Legionella sp. 

 

While the rotation is typically conducted during a single one-month period, it can also be 

divided into 2 blocks of 2 weeks each. In addition to attending teaching rounds and 

attending one-on-one sessions with a Clinical Microbiologist, the fellows will work at the 

benches alongside microbiology technologists to learn the in-depth knowledge necessary 

for working with this group of organisms. The bench aspects include: choice of 

specimens, specimen procurement / transport / processing, microscopy, culture, bacterial 

characterization and identification, confirmatory testing, molecular biology aspects, and 

susceptibility testing. Residents will meet with the assigned Clinical Microbiologist to 

review his/her progress at least 3 times during a 4-week rotation (at least twice during a 

2-week rotation). 
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Medical Expert 
 

Through individual teaching sessions, direct laboratory observation and participation, and 

review of all pertinent lab manuals and reference books, the fellow should be able to: 

 

 Understand the choice of specimens for testing for this group of organisms 

 Understand the public health implications of testing for B. pertussis and 

Legionella sp. 

 Understand the pre-analytic and post-analytic processes involved in 

culturing for this group of organisms 

 Understand the advantages and disadvantages of the various culture 

methods and non-culture methods available for this organism group 

 Understand the special laboratory procedures and biosafety concerns for 

this group of organisms 

 Apply the appropriate biosafety procedures when working with possible 

Francisella sp. and Brucella sp. 

 Acquire basic skills in the recognition and identification of this organism 

group from cultures of clinical specimens 

 Trouble-shoot the problems arising from the laboratory cultures of this 

organism group 

 Understand the basis of the molecular biologic principles underlying the 

detection of B. pertussis and Legionella sp., as well as selected other 

members of this organism group 

 Trouble-shoot the problems arising from the molecular biology-based 

methods for the diagnosis of B. pertussis and Legionella sp. 

 Understand the principles and application of antibiotic susceptibility 

testing for this organism group 

 Develop an organized clinical approach to the diagnosis and management 

of human diseases related to this organism group 

 
Communicator 

 

Through interactions with the staff Clinical Microbiologist and laboratory staff: 

 Develop a strategy for interaction with users of the microbiology 

laboratory for the diagnosis of this organism group 

 Understand the critical importance of communicating promptly and 

appropriately all clinically vital lab information related to this organism 

group (i.e. B. pertussis, Legionella sp., Francisella sp. and Brucella sp.) to 

all pertinent and relevant laboratory personnel 

 Understand the critical importance of communicating promptly and 

appropriately all clinically vital lab information related to this organism 

group (i.e. B. pertussis, Legionella sp., Francisella sp. and Brucella sp.) to 

all pertinent and relevant clinical personnel, including healthcare providers 

involved in the care of the affected patient(s) 

 Understand the critical importance of communicating promptly and 

appropriately all clinically vital lab information related to this organism 
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group (i.e. B. pertussis, Legionella sp., Francisella sp. and Brucella sp.) to 

all pertinent and relevant Infection Prevention and Control personnel 

 Ensure that all communication is timely, comprehensive, relevant and 

understandable 

 Develop skills in communicating knowledge about this organism group to 

other laboratory and clinical personnel 

 Develop skills to teach and educate other laboratory and clinical personnel 

about this organism group 
Collaborator 

 

Through interactions with other medical and non-medical personnel: 

 Understand the laboratory, clinical, public health, and Infection Prevention 

and Control implications of this group of organisms (i.e. B. pertussis, 

Legionella sp., Francisella sp. and Brucella sp.) 

 Interact with the relevant laboratory, clinical, public health, and Infection 

Prevention and Control personnel in order to satisfy all of the ethical, legal 

and clinical concerns regarding this organism group (i.e. B. pertussis, 

Legionella sp., Francisella sp. and Brucella sp.) 

 Interact with the pertinent reference laboratory/ies, legal authorities, 

clinical personnel and lab personnel in order to satisfactorily accomplish 

the necessary testing for confirmation of detection of B. pertussis, 

Legionella sp., Francisella sp. and Brucella sp. in compliance with all 

norms and standards 

 
Manager 

 

The fellow will be required to review the laboratory manual pertaining to this organism: 

 

 In order to ascertain its pertinence and relevance 

 In order to update any procedures or tests or assays which need such 

updating 

 For verification of its completeness 

 Identifying and quantifying (where necessary) the workload, cost, 

resources and other implications of conducting the tests for this organism 

group 

 Ensuring that all biosafety protocols are relevant, adequate and up-to-date 

 
Health Advocate 

The fellow will look at the overall protocol for detection of this organism group in order 

to: 

 Maximize efficiency and cost-effectiveness 

 Evaluate the usefulness and implementation of diagnostic tests for this 

organism group in selected healthcare and other settings 

 Understand the complexity and competing issues in the diagnosis of this 

organism group, including the divergent costs and utilities of the various 

assays 
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Scholar 

Through self-directed learning, participation in rounds / seminars / journal club / other 

rounds and other educational activities: 

 Review and updating of the curriculum resource document for this 

organism group 

 Participate in lab rounds which involve teaching other lab personnel, 

clinicians, and/or other healthcare personnel about this organism group 

 A research project may be arranged with the pertinent Clinical 

Microbiologist 

 
Professional 

The fellow is expected to understand and to learn the role of the lab professionals with 

respect to: 

 Professional, legal and ethical responsibilities related to the detection of 

this organism group (i.e. B. pertussis, Legionella sp., Francisella sp. and 

Brucella sp.) 

 Conduct himself/herself professionally regarding the reporting of this 

organism group Ethical and professional conduct related to the detection 

of this group of organisms (i.e. B. pertussis, Legionella sp., Francisella sp. 

and Brucella sp.) and the subsequent interaction with other healthcare, 

laboratory, and legal professionals 

 Understand the legal, public health and social aspects of the detection of 

B. pertussis, Legionella sp., Francisella sp. and Brucella sp., as it pertains 

to the Clinical Microbiologist profession 

 

 
Method of Evaluation 

The fellow will be evaluated by the Clinical Microbiologist designated to supervise the 

fellow during this rotation. An in-training evaluation report based on the designated 

Clinical Microbiologist, as well as feedback from laboratory technologists, other Clinical 

Microbiologists, other healthcare professional, and any other pertinent individuals (if 

appropriate and relevant) will be presented to the fellow at the end of their rotation. 

 
Resources 

1. Core syllabus for “Unusual Gram-Negative Coccobacilli” 

2. ASM manual – pertinent sections on specimen collection and processing, detection of 

facultatively aerobic Gram-Negative Coccobacilli (including biohazardous 

Legionella sp., Francisella sp. and Brucella sp.), molecular methods related to this 

group. 

3. Quebec laws and regulations pertaining to Health and Social Services 

4. Biosafety Manual – Health Canada 

5. Biosafety Manual – Centers for Disease Prevention and Control (CDC), USA. 

 

 
Prepared by Dr. Mark Miller 
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McGill University 

 

Postgraduate Training Program in Medical Microbiology and Infectious Disease 

 

Training Objectives for Emerging Infectious Diseases: Naturally Occurring or 

Criminally Introduced 

 

McGill University Health Centre 

 
Overview and structure 

This topic will be covered in 3 modules of 2 hours each distributed over 3 years (2 hours 

per year). The topics covered will permit the Infectious Disease / Microbiologist to better 

understand our specialty’s role in such outbreaks. The following topics will be covered in 

the modules: 

Module 1 Major Outbreaks: Generalities 

Definitions, overview, historical perspective 

Available educational resources  

Principles of preparedness 

Principles of outbreak control organization and management 

 Roles of:  Public health, infection control, clinician, microbiologist 

 

Module 2: Bioterrorism agents, laboratory, clinical aspects and infection control aspects 

 Class A,B,C agents 

 Detailed discussion of Anthrax, Plague, Tularemia, Smallpox, Viral hemorrhagic 

fevers   

 

Module 3: Lessons from the past and communication issues 

 Lessons from previous (Anthrax, SARS, Pandemic Influenza) 

 Psychological impacts 

 Communications with the public and the media 

 

The format of the seminars will include didactic presentations lead by staff as well as 

discussion around the subject being presented.. Residents / Fellows will be expected to 

have read the suggested reading material before the seminar in order to better participate 

in the discussion. 

 

Medical Expert 

 

Through didactic presentations, suggested reading material and discussion the 

resident/fellow will: 
 Acquire knowledge of relevant historical landmark outbreaks and their impact on 

the population and society 
 Learn of available resources on the topic in order to inform himself and others in 

case of an event as well as for his continuing education 
 Understand principles of preparedness and outbreak management/organization in 

order to better participate in organizational structures devoted to these endeavors 
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 Be able to manage laboratory detection of suspected agents (especially Class A 
pathogens)  

 Be able to diagnose and implement infection control practices for suspected 
agents (especially class A pathogens) 

 Be aware of legal and reporting responsibilities. 
 Learn from previous outbreaks   (Anthrax, SARS, Pandemic Influenza) 

 
Communicator 
 
Through didactic presentations, suggested reading material and discussion the 

resident/fellow will: 
 

 Understand impact of these outbreaks on the health care system and health care 
workers in order to serve as a major resource in his/her organization 

 Understand the societal impacts of these outbreaks 
 Acquire basic knowledge of communication (public and media) 

 
Collaborator 
 
Through didactic presentations, suggested reading material and discussion the 

resident/fellow will: 
 

 Understand his/her role in the event of such outbreaks and how to collaborate with 
other health acre workers, primary care, other specialties and especially public 
health. 

 
Manager 
 
Through didactic presentations, suggested reading material and discussion the 

resident/fellow will acquire basic knowledge as to how to implement appropriate 

laboratory processes and procedures to detect such outbreak pathogens and infection 

control processes  
 Identify the levels of service that are available for the given technique as well as 

appropriate referral to reference laboratories  
 Synthesize and develop an implementation plan for the technique in question  
 Estimate and track the required workload, cost and personnel requirements for 

each of these levels of service  
 Learn agent specific laboratory safety measures 
 Familiarize with managing infection control processes and procedures  

 
Health Advocate 
 
Lessons from prior outbreaks and public health policy will be reviewed and discussed. 
Residents should understand the complexities of balancing individual rights and public 
health imperatives in such outbreaks. 
 
Scholar 
 
Through didactic presentations, suggested reading material and discussion the 
resident/fellow will: 
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 Understand the pathogenesis, virulence factors and immunity of Class A agents 
and Influenza 

 Understand a number of research questions in Preparedness for such outbreaks 
 A research project may be arranged in advance with the attending  
  

 
Professional 
 
Through didactic presentations, suggested reading material and discussion the 
resident/fellow will: 
 

 Understand and the pivotal role of our specialty in the control of such outbreaks 

both as sources of knowledge but as role models for other health care 

professionals 

 
Method of Evaluation  

 
Evaluation will be on based on based on preparation, comprehension and participation. 
 
Resources:  

 
4. http://www.phac-aspc.gc.ca/ep-mu/index-eng.php  
5. http://emergency.cdc.gov/ and  http://www.cdc.gov/h1n1flu/   
6. http://www.upmc-biosecurity.org/  
7. Section E – Biodefense in Mandell, Douglas, and Bennett's Principles and 

Practice of Infectious Diseases, 7th ed. 2009 Churchill Livingstone, An Imprint 
of Elsevier 

8. Rosemary Humes and James W. Snyder Laboratory Detection of Potential 
Agents of Bioterrorism, in Manual of Clinical Microbiology, 9th Edition ASM 
Press 

9. Selected articles (4-6 /module) 
 

 

 

Prepared by Dr. Andre Dascal 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.phac-aspc.gc.ca/ep-mu/index-eng.php
http://emergency.cdc.gov/
http://www.cdc.gov/h1n1flu/
http://www.upmc-biosecurity.org/
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McGill University 

 

Postgraduate Training Program in Medical Microbiology 

 

Training Objectives for Laboratory safety 

 

McGill University Health Centre 

 

 
Overview 

 

These objectives are to be reviewed with the supervisor of initial laboratory rotations. No 

technical work should be performed by a resident before verification by a supervisor that 

the laboratory safety concepts and procedures are understood.  

 

Medical Expert 

 

Prior to any of the initial laboratory rotations, residents must complete necessary 

vaccinations.  

 

Residents should meet with the safety officer at each site and ensure they are aware of: 

 fire exit routes from all areas of the laboratory 

 the locations of fire extinguishers,  

 Locations of eye wash stations and emergency showers  

 

Though reading of relevant references and laboratory safety manuals, the residents must 

understand: 

 Principles of proper clothing and personal protective equipment in the lab, and 

prohibitions against food, use of cosmetics, or smoking in the lab. 

 Principles of WHMIS and MSDS information for products used in the laboratory.  

 Resources available for handling and storing hazardous products in the lab 

 Principles of standard precautions in handling laboratory specimens 

 Procedures and resources for handling and disposing of sharps 

 Procedures for proper hand hygiene 

 Principles and resources for dealing with laboratory waste 

 Procedures for dealing with a spill of hazardous substances 

 Principles of bio-containment levels 

 Principles and use of various categories of biological safety cabinets and fume 

hoods. Understand the QC procedures for these devices and principles for 

certification, proper use, cleaning and disinfection. 

 Principles of a safety audit, and review audits recently performed in the lab 

 Transportation of Dangerous Goods (TDG) requirements for microbiology 

pathogens when transported on ground or by air. 
 Principles and regulations for bio-security, and procedures related to agents 

possibly related to bioterrorism  
 Understand and be able to implement principles included in the MUHC Quality 

and MUHC Safety Manual 
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 Know the most common type of laboratory acquired infections, and procedures 

recommended for prophylaxis, screening, and empiric treatment 
 Acquired the knowledge on Accreditation Canada laboratory guidelines based on ISO 

15189  

 Be able to conduct audits on quality and safety, identify deficiencies and prepare an 

action plan for the laboratory. 

 Understand the challenge of maintaining laboratory accreditation with the needed 

interaction with administration, clinician, nurse and LIS. 
 
Communicator 
 
Through interaction with the Safety Officer and laboratory personnel, learn to maintain quality 
and safety in the laboratory as an ongoing process 
 
Collaborator 
 
Understand the challenge of maintaining safety standards in the daily context of laboratory 
activities 
Understand the challenge of maintaining laboratory accreditation with collaborations from 
administrators, laboratory personnel and clinicians. 
 
 
Manager/Health advocate 
 
No lab safety-specific aspects of this competency are required beyond those outlined under the 
general medical microbiology section. 
 
Scholar/Professional 
 
The resident may participate in a quality audit and present the results to a quality forum or a 
scientific meeting.  
 

 

 

Resources 

 

10. Accreditation Canada Qmentum Laboratory norms. 

11. MUHC Safety manual 

12. MUHC Quality and Safety Audit 

13. CSA:ISO 15189 norms  

14. IDMM Lecture on Laboratory safety 

 

Prepared by Dr. Michael Libman  
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McGill University 

 

Postgraduate Training Program in Medical Microbiology 

 

Training Objectives for Automated Bacteriology 

 

McGill University Health Centre 

 

 
Rotation overview and structure: 

This rotation is included in the bacteriology training curriculum. The resident should be 

participating in a 5 days rotation to the automated Vitek 2 section of the bacteriology and 

participate at all steps needed for bacterial and antibiogram preparation, inoculation, data analysis 

and reporting. He should be able to interpret Expert Software antibiogram analysis and guide 

technologist to the proper antibiogram reporting. The resident should familiarize himself with all 

Vitek cards available for identification and antibiogram, card limitation and automated quality 

control. The resident will meet with the automation specialist and discuss issues related to the 

evaluation, validation, acquisition and implementation of automated bacteriology equipment.  

 

Medical Expert 

 

Through bench rotation in the Vitek 2 section of bacteriology lab and review of the laboratory 

procedures manual and automation curriculum: 

 Understand the processes involved in generating automated bacterial identification and 

antibiogram result from specimen reception to final release of the report  

 Understand the approaches to bacterial identification and the role of automation and 

supplementary testing. 

 Understand the techniques, utility and interpretation of automated susceptibility tests 

 Identify and find alternative testing method to palliate to inherent limitations of 

automated bacterial identification and susceptibility testing.  

 Implement appropriate quality control to insure quality of automated testing results. 

 Familiarize himself to Expert Validation Software of antibiogram and use-it to improve 

antibiogram results. 

 Understand the tender process required to acquire an automated identification and 

antibiogram system and review pertinent information needed to prepare a tender. 

 Become familiar with the Information Technology required to properly integrate an 

automated system in a laboratory.  

 Become familiar with the automated identification and antibiogram literature to be able to 

guide is choice of automated equipment.  
Communicator 
 
Through interaction with the attending automated specialist: 

 Develop a strategy for interaction with the different persons involved in the acquisition of 
an automated system: bench technologists, laboratory administration, LIS manager and 
vendors. 

 Develop skills in concisely communicating the laboratory needs in automation at all 
administrative levels.  
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Collaborator 
 

 The evaluation, tender process and implementation of an automated instrument require an 
excellent collaborator skill to work with different disciplines and integrate findings. 

 
Manager 
 

 The resident will be required to review the tender process of the Vitek2 instrument and 
discuss-it with the supervisor.  

 
Health Advocate 
 
Specific resident training in this core competency will focus on the implementation of appropriate 
laboratory automated testing to reduce unnecessary tests and costs and to maximize the 
generation of clinically useful patient results.  The resident will discuss wit the supervisor 
alternative automated instrumentation available for bacterial identification and antibiogram. 
 
Scholar 
 
The resident may participate in the scientific evaluation of a new automated test or to improve 
actual automated system limitation. 
 
Professional 
 

 No automation-specific aspects of this competency are required beyond those outlined 
under the general medical microbiology section. 

 Residents should expect to be continuously evaluated on their implementation of medical 
professionalism in their interactions with patients, other health care providers and 
laboratory staff. 

 

 
Method of Evaluation 
 

The trainee will be evaluated by the associate chief in charge of the bacteriology lab as well as 

by the medical bacteriologist during their rotation.  An in-training evaluation report based on 

feedback from the laboratory technologists and medical microbiologists will be presented to the 

trainee at the end of their rotation. 

 

Resources 

 

15. Biomerieux Vitek 2 manual. 

16. Biomerieux Expert System manual 

17. Isenberg: automated bacterial identification and susceptibilities sections 

18. Selected paper reviews on automation 

19. LSPQ proficiency bacteriology testing documentation  

20. Lectures on Automated Identification and Antibiogram 

 

 

Prepared by Dr. Pierre Lebel 
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McGill University 

 

Postgraduate Training Program in Medical Microbiology 

 

Micro Training Objectives for Blood Culture Systems 

 

McGill University Health Centre 

 

 
Rotation overview and structure: 

This rotation will be integrated into the general microbiology rotations and focus on training in 

blood culture systems and specifically on learning about the different blood culture systems 

available (manual and automated) and understanding the pros and cons of the different 

systems/instruments.  Learn about the criteria for choosing among the different 

systems/instruments and understand why the different McGill program hospitals have chosen the 

specific instrument they have.     The resident will meet with the attending microbiologist to at 

least once per week to review questions related to blood cultures systems and other aspects of 

general microbiology.  The resident will also attend teaching rounds and participating in 

organizational lab meetings.  

 

Medical Expert 

 

Through individual teaching sessions, direct laboratory observation and participation, interaction 

and discussion with the assigned supervising microbiologist for the rotation, the laboratory 

technologists, and self-directed learning, the fellow should:   

 

 Be aware  the different blood culture systems available (manual and automated)  

 Understand the laboratory characteristics that would influence choosing a manual vs an 

automated system. 

 Understand the mechanism by which different automated detection systems detect 

bacterial growth (eg colorimetric, florescence, manometric etc). 

 Understand the advantages/disadvantages of the different automated instruments taking 

into consideration performance, technician time required, specimen volume capacity, 

laboratory space requirements, cost, existing reagent contracts, existing automated 

instruments, compatibility with the LIS etc.   

 Be aware of the criteria for choosing among the different systems/instruments and 

understand why the different sites have chosen the specific instrument they have. 

 Understand the implications a continuous reading instrument has on the impact on the 

work flow of the laboratory and for reporting results to the treating physician (24 hour 

service, service until midnight etc).    

 Understand how to implement a quality assurance program (including choosing 

appropriate process and outcome indicators) to assess the impact of the blood culture 

instrument has in the lab and in the hospital setting 

 

 
Communicator 
 
Through interactions with the attending microbiologist and laboratory staff: 

 Develop a strategy for interaction with all lab personnel in the Clinical Microbiology lab  
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 Develop skills in concisely communicating knowledge in the context of one-on-one  
teaching sessions with the attending microbiologist 

 Understand the importance of communicating promptly and appropriately all instrument 
related information and blood culture results to all pertinent and relevant laboratory 
personnel and clinical staff. 

 Be familiar with training policies and procedures for technologists working with the 
blood culture instruments and how these are implemented. 
 

 
Collaborator 
 

 No blood culture system-specific aspects of this competency are required beyond those 
outlined under the general medical microbiology section. 

 
 
Manager 
 
The resident will be required to outline the steps that should be taken prior to introducing a new 
blood culture system in an institution including; 
 

 Identifying the needs of the lab and hospital  
 Review and synthesize the advantages/disadvantages of the different instrument 

characteristics including performance, specimen capacity, lab space etc. 
 Determining the required workload, cost and personnel requirements   
 Quantifying available resources with respect to personnel, budget and time  
 Synthesize and develop an implementation plan including validation and documentation.   

 
Health Advocate 
 

 Residents should understand the complexities of maximizing the efficiency and cost-
effectiveness of introducing a new laboratory instrument while taking into account 
relevant financial and human resource issues.   

 
Scholar 
 

 Through self-directed learning, participation in rounds/seminars/journal club and other 
educational activities: 

 
Professional 
 

 No blood culture-specific aspects of this competency are required beyond those outlined 
under the general medical microbiology section. 

 Residents should expect to be continuously evaluated on their implementation of medical 
professionalism in their interactions with patients, other health care providers and 
laboratory staff. 

 

 
Method of Evaluation 
 

The trainee will be evaluated by the attending medical microbiologist designated to supervise the 

resident during their rotation.  An in-training evaluation report based on feedback from the 

laboratory technologists and medical microbiologists will be presented to the trainee at the end 

of their rotation. 
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Resources 

 

21. Manual of Clinical Microbiology, 10th Edition, 2011.  Author in Chief:  James 

Versalovic  

Manual of Commercial Methods in Clinical Microbiology 2002.  Author in Chief: Allan L. 

T 

 

 

 

Prepared by Dr. C. Greenaway 
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McGill University 

 

Postgraduate Training Program in Medical Microbiology 

 

Training Objectives for Laboratory Information Systems Rotation 

 

McGill University Health Centre 

 

 
Rotation overview and structure 

The clinical microbiology laboratory furnishes vital information to health care providers, 

especially those who manage patients with infectious diseases.  Laboratory test results 

essential for the diagnosis and treatment of infections can be reported in a clear and 

logically presented fashion via the laboratory information systems (LIS).   

 

This rotation is incorporated into the core microbiology training program.  

 

Medical Expert 

 

First year Residents should know: 

 The essential building components of the LIS including order/entry, test code 

utilization, worksheets, test batteries, and test menus. 

 Understand incorporation of automated reflex testing. 

 

Second year Residents should know: 

 All of the above 

 Understand how LIS rules can eliminate errors, minimize manual data entry, and 

improve efficiencies. 

 Understand the importance of instrument interface with the LIS. 

 

Third year Residents should know: 

 All of the above 

 Data management with LIS. 

 Important elements for LIS selection. 

 Information sharing of aggregate data with clients. 

 Understand how quality control, quality assurance and cost containment can be 

incorporated in the LIS.  

 
Communicator 
 
Through interactions with the attending microbiologist and laboratory staff: 

 Understand the critical importance of effectively conveying laboratory 
information to other healthcare providers to ensure culture results are 
understandable with the use of standardized reports. 

 Be familiar with the education and training involved for LIS policies and 
procedures and their implementation. 

 Be familiar with the process of report amendments. 
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Collaborator 
 

 Understand the importance of working together with the LIS team to ensure 
appropriate input for selection and formatting of information for order/entry and 
for report generation. 

 Work with clients (e.g. physicians) to ensure that reports are understandable and 
useful. 

 
Manager 
 

 Be familiar with downtime procedures. 

 Understand the essential components of LIS selection and validation. 

 Be familiar with the importance of interfacing the LIS with instrumentation as 

well as with other information systems. 

 Understand the requirements for data storage (retrievable, complete, appropriate 

storage, confidentiality)  

 Understand the importance of back up systems and how these can be established. 

 Know the requirements for computer system maintenance. 

 Be familiar with how the LIS can help with inventory management, quality 

control and quality assurance. 
 
Health Advocate 
 

 Understand how the LIS can facilitate mandatory reporting to public health. 

 Understand how the LIS can help in surveillance of infectious diseases and signal 

potential outbreaks. 

 Understand how patient confidentiality should be protected within the LIS. 

 Be familiar with establishment of LIS security and its importance for patient 

safety and confidentiality. 
 
Scholar 

 

 Understand how the LIS can help in surveillance of infectious diseases. 

 Be familiar with how aggregate data (e.g. periodic cumulative organism specific 

antibiograms) can help in patient management. 

 Identify how audits can be used to establish the integrity of data transfer within an 

LIS system. 
 
Professional 
 

 Understand the role of a computer quality assurance processes in identifying non-

conformities.  

 Know the requirements for a computer quality assurance program. 

 
 
 
 
 



 94 

Method of Evaluation 

 
The trainee will be evaluated by the medical microbiologist during their rotation.  An in-
training evaluation report based on feedback from the laboratory technologists and 
medical microbiologists will be presented to the trainee at the end of their rotation. 
 
Resources 

 
a. Core microbiology syllabus – this document should provide the core 

information for the rotation. 
 

b. Laboratory Information Systems section in American Society of 
Microbiology-Manual of Clinical Microbiology 

 

 

 

 

Prepared by Dr. Vivian Loo 
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McGill University 

 

Postgraduate Training Program in Medical Microbiology 

 

Training Objectives:  Susceptibility Testing 

 

McGill University Health Centre 

 
Overview 

 

This training objective is incorporated in each Bacteriology rotation at each of the 

teaching hospitals over the duration of the residency.  Trainees will be exposed to 

antimicrobial testing, including broth microdilution, agar dilution, disk diffusion, Etest or 

automated systems such as Vitek 2 throughout the training period. Trainees will review 

susceptibility test protocols, participate in revisions, and review literature on test 

performance.  The susceptibility testing of mycobacteria and fungi is covered in their 

respective objectives.   

 

Medical Expert 

After a comprehensive review of the references, laboratory procedures manual, 

discussions with attending microbiologists; from working with and observing bench  

work with the laboratory technologists, residents should: 

 Be familiar with the methodologies for susceptibility testing including manual and 

automated systems. 

 Be familiar with advantages and disadvantages of technologies eg Kirby-Bauer 

disk susceptibility, broth microdilution and agar dilution, Vitek 2 and ETest, 

reproducibility, turn-around-time, cost, training and expertise required, 

subjectivity, and their application in determining antimicrobial susceptibility of 

aerobic and fastidious bacteria. 

 Be familiar with typical antimicrobial susceptibility patterns of pathogenic 

bacteria, both “wild –type” and isolates expressing acquired resistance.   

 Understand the important factors in Pre-analytic steps of susceptibility  testing: 

 Transport of specimens, blood, urine, etc. 

 Specimen processing to isolate and identify pathogenic bacteria, their    

storage if necessary. 

 Understand factors that bear on Analytic testing 

 specimen purity and inoculum preparation. 

 selection of appropriate media, temperature, atmosphere, incubation time, 

appropriate antimicrobials. 

 selection of appropriate methodology whether manual or automated. 

 use of appropriate quality control strains. 

 Understand important factors in Post-Analytic processing 

 interpretation of results, validation  

 communication of results, preparation and use of interpretive guides, 

comments, qualifiers. 
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 Quality Control 

 Understand the importance and use of the appropriate quality control 

strains 

 Understand the design and interpretation of proficiency testing programs 

established by Provincial and National laboratories.  
Manager 

 Understand the factors that influence choice of technologies. 

 Understand design and implementation of comparative evaluations of new vs  

previous “gold standards”, how to interpret published evaluations of 

commercial products. 

 Understand how to evaluate work flow and technical time in relation to 

proposed and existing technologies.   

 Understand principles of cost evaluation in selection of new methodologies. 
 

Collaborator / Communicator / Health Advocate 

 Understand the importance of working closely with related services to  

improve use of antimicrobial agents hospital wide, including: 

 Infection Control – direct real time notification of reportable infections, 

unusual resistance patterns, etc. 

 Antimicrobial Stewardship – notification of emerging or continuing 

resistance issues requiring action on inappropriate antibiotic prescribing 

practices. 

 Antibiotic Subcommittee – provision of up to date organism specific 

susceptibility data, evaluation of new agents.  

 Infectious Disease Service.  Provision of special testing techniques, 

evaluation of in vitro activity of new agents in clinical trials. 

 Implement methods to store, retrieve and compare susceptibility data over 

time for selected microorganisms and antimicrobial agents, analyze trends, 

provide reports to medical services, laboratory personnel and administration. 

 Inform clinicians and other service users of utility, interpretation and 

limitations of antimicrobial susceptibility tests, to ensure the significance of 

test results is understandable and usable. 

 To develop skills in concisely communicating knowledge in the context of 

one-on-one sessions with the Attending Microbiologist. 

 

Method of Evaluation 

Trainees will be evaluated by the Attending Microbiologist during the rotation.    An in-

training evaluation report based on feedback from the laboratory technologists and 

medical microbiologists will be presented to the trainee at the end of the rotation. 

Residents should expect to be continuously evaluated on their medical professionalism in 

their interactions with patients, other health care providers and laboratory staff. 
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Resources  

1. Core microbiology syllabus. 

2. CLSI Guidelines. 

a) M100 - S21 Performance standards for antimicrobial susceptibility testing:  

Twenty-first informational supplement. (Published annually) January 

2011. 

b) M02 - A10 Performance standards for antimicrobial disk susceptibility 

tests.  Approved standard – Tenth edition. 

c) M07 - A8 Methods for dilution antimicrobial susceptibility tests for 

bacteria that grow aerobically. Approved standard Eighth edition.  

      3. Product monographs and Users’ manual Etest and Vitek2. 

4. Mandell et al. Principles and practice of infectious diseases. 

5. Bailey and Scott.  Diagnostic microbiology. 

6. Murray et al. ASM Manual of clinical microbiology. 

 

 

Prepared by Dr. Hugh Robson 
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McGill University 

 

Postgraduate Training Program in Infectious Diseases/Medical Microbiology 

 

Training Objectives for Immunology Section 

 

McGill University Health Centre 

______________________________________________________________ 

 
Rotation overview and structure: 

Objective:  
The Immunology component of the Infectious Disease program provides training in 

relevant sections of Clinical Immunology as they pertain to Clinical Infectious Diseases 

and to Transplant–related Infections. While no designated time period is specifically 

dedicated to this section, resident education will be incorporated during relevant clinical 

rotations in the form of didactic sessions, case rounds, and two half-day sessions. In 

addition, residents are invited to participate in the Immune Deficiency clinic. 

 
Core Themes: 

Theme 1: Basic Immunology: 

Residents will understand the following concepts, as they pertain to Clinical Infectious 

Diseases: 

 Innate Immunity, including the development, reconstitution, and function of 

myeloid cells and natural killer cells, as well as relevant immune mechanisms 

(e.g. toll-like receptors, cytokine signaling) 

 Adaptive Immunity, including lymphoid cells (i.e. T cells and various subsets, B 

cells and various subsets) 

 Immunopathogenesis of infections 

 Host defense mechanisms and inflammatory responses 

 
Theme 2: Non-HIV immunodeficiencies 

Residents will be introduced to infectious diseases associated with dysfunction of the 

immune system due to genetic defects and to acquired defects (e.g. iatrogenic 

mechanisms, those associated with malignancies). 

Residents will gain an understanding of the etiology, clinical infectious disease 

presentation, management and consequences of these immunodeficiencies. 

 
Theme 3: Immunological work-up 

Residents will be introduced to routinely-available and relevant immunologic 

investigations of specific infectious disease phenotypes and develop experience in their 

analysis and interpretation. 

 
Clinical & Laboratory Thinking Skills 

Through interactions on the hospital service and in the clinic, residents are expected to 

develop: 
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1. Cognitive processes, including formulating a clearer description of host defense 

defects individual to each patient, permissive for specific infections  

2. Analysis skills, including  

a. Collecting and organizing medically – relevant data in a systematic 

fashion; 

b. Presenting relevant data concisely  

c. Assessing the validity of the data (including clinical significance)  

d. Integrating knowledge and data to make informed judgments 

e. Drawing appropriate conclusions based on the results  

3. Communication skills, including discussing and presenting relevant clinical 

findings and/or lab results 

4. Interpersonal and citizenry skills, including working effectively as a consultant 

to relevant primary teams 

Collaborator 

No specific aspects of this competency are required beyond those outlined under the 

general medical microbiology section. 

Manager 

No specific aspects of this competency are required beyond those outlined under the 

general medical microbiology section. 

Health Advocate 

No specific aspects of this competency are required beyond those outlined under the 

general medical microbiology section. 

Scholar 

Residents are encouraged to supplement provided teaching with self-directed learning 

and active participation in relevant clinics and case rounds/seminars.  A research project 

may be arranged with the relevant attending staff. 

Professionalism 

No specific aspects of this competency are required beyond those outlined under the 

general medical microbiology section. 

Method of evaluation 

Residents will be evaluated during the small group sessions on their participation, 

preparation and comprehension of the material 

Prepared by Dr Donald Vinh  
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McGill University 

 

Postgraduate Training Program in Infectious Diseases/Medical Microbiology 

 

Training Objectives: Primary Immune Deficiencies 

 

McGill University Health Centre 

__________________________________________________________________ 

 
Medical Expert: 

 

Excellent history and physical examination skills especially are necessary for the 

approach to the recognition of primary immune deficiency (PID), its diagnosis, and 

management. Usually, the Infectious Disease (ID) consultant will be responsible for 

managing infectious complications, and advising preventive measures. In centers where 

an Immunology service is not available, the ID resident may be required to assume the 

clinical role of immunologist. The resident should show medical competence regarding 

PID in the following categories: 

 

 Knows of the natural history, clinical findings, and pathophysiology. 

 Appropriate uses laboratory tests 

 Understand the depth of investigation possible 

 Applies concepts of management and is cognizant of prognosis 

 Prescribes appropriate therapies 

 Appropriately identifies indications for use and administer intravenous 

immunoglobulin. Understands and can manage side effects and evaluation 

of patients for this therapy. 

 

 
Communicator 

 

As an ID consultant, when dealing with primary immunodeficiencies, the resident must 

demonstrate appropriate communication skills regarding:  

1) Patient communication, directly to the patient and his/her family. 

2) Written communication and records as documented by clear notes in the medical chart 

and well written, informative letters written to the referring physician. 

 
Collaborator 

 

In the role of an Infectious Disease consultant, the resident must demonstrate appropriate 

interactions with other trainees, physicians and health professionals in clinical situations. 

Particularly, a strong alliance should develop with the Immunology service, when 

available.  The resident will learn, from role modeling, how to be respectful of each 

member of the health care team and will emulate that approach in his/her interactions 

with team members. 

 



 101 

Manager 

 

The resident should learn the role of an ID consultant when involved with patients having 

a PID, as outlined under Medical Expert. In the absence of an Immunology service, the 

infectious disease resident should be able to serve as the primary health care coordinator 

for children with complex immunologic disorders. This may include co-coordinating 

appointments and/or investigations at the family’s request, if at all possible.   

 

Health Advocate 

 

The resident will assume the responsibility of advocating for his/her patients by 

communicating with schools, daycares, and other health care providers about the specific 

needs of this patient.  The resident will also encourage families to seek counseling from 

parent support groups and will do so by providing the relevant information to his/her 

patient at the appropriate time. 

 

Scholar 

The resident should keep abreast in the field of PID. In general, the resident will 

participate in all academic activities of the division, including preparation of monthly 

seminars, attendance at weekly journal clubs, participation in clinical case discussions, 

and self-directed learning activities centered on the provision of excellent patient care. 

Concerning PID, residents are encouraged to use medical searches and to critically 

appraise the literature for appropriate published articles related to patient and academic 

activities. 

Professional 

Residents are expected to behave professionally at all times.  This includes behavior 

deemed to be responsible, honest, empathic, and ethical. 

 

The resident should be able to approach the following PID entities using the attached 

approach: 

 
Humoral Immune deficiencies: 

X-linked Agammaglobulinemia 

Hyper-IgM syndrome 

Common variable immune deficiency 

Selective anti-polysaccharide antibody deficiency 

Selective IgA deficiency 

 

Severe combined immune deficiency 

X-linked SCID 

JAK3 deficiency and other signal transduction defects 

Immune receptor recombination deficits (RAG1/Rag2, Artemis) 
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Omenn syndrome 

ADA and PNP deficiencies 

Selective T cell deficiency (ZAP 70) 

MHC class II deficiency 

Cartilage hair hypoplasia 

 

Combined Immune deficiency 

Wiskott Aldrich Syndrome 

DiGeorge Syndrome 

Catch 22 overlap syndromes 

Ataxia Telangiectasia syndrome 

Other chromosome breakage syndromes  

(Bloom syndrome, Nijmegen breakage syndrome) 

FAS-L deficiency (autoimmune lymphoproliferative syndrome or ALPS) 

 
Complement Deficiencies 

All components plus C1 esterase deficiency 

 

Phagocyte-function deficiency 

Chronic granulomatous disease 

Leukocyte adhesion deficiency type I and II 

Neutropenia (congenital or acquired) 

Chediak-Higashi Syndrome 

 
Innate Immunodeficiencies 

IFN-gamma/IL-12/STAT-1 axis deficiencies 

Hyper IgE syndrome 

DOCK8 deficiency 

IRAK-4 deficiency 

NEMO 

 

For each disease category: 

 

1) Describe the typical history, including inciting factors 

Risk factors: Collateral diseases, family history 

Environment 

Main symptoms or systems involved 

Secondary symptoms  

 

2) Describe the typical features on physical exam 

Of the involved system 

Ancillary physical findings 

 

3) Describe appropriate use of investigations 

Laboratory testing 
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Immune globulins,  

T and B lymphocyte enumeration  

Specific antibody testing: IgG and IgE 

Autoantibody testing 

Complement measurement: Nephelometry and functional measures 

Lymphocyte proliferation assays 

Neutrophil function assays 

Imaging  

Skin testing  

 

4) Develop a differential diagnosis 

 

5) Assess for commonly associated conditions and complications 

 

6) Develop a treatment plan 

 Infection prevention 

 Environmental intervention 

 Pharmacotherapy 

 Immune therapy 

 Identify secondary effects 

 Identify alternative regimens to treatment 

 

7) Follow up and prognosis 

 

 
Resources 

 

Notarangelo L. Primary immunodeficiencies. J Allergy Clin 

Immunol 2010;125:S182-94 (review article) 

 

Mandell, Douglas, and Bennett’s Principles and Practice of Infectious Diseases. 

Part I, Section B: Host Defense Mechanisms (standard ID textbook) 

 
 

Prepared by Dr. F. Noya 
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McGill University 

 

Postgraduate Training Program in Infectious Diseases/Medical Microbiology 

 

Training Objectives for HIV/HBV/HCV Viral Load Testing 

 

McGill University Health Centre 

______________________________________________________________ 
Overview 

 

This training objective is part of the rotation in Molecular 

Microbiology/Virology and will be carried out at the Royal Victoria Hospital/MUHC 

site. Additional training may be obtained at the Laboratoire de Sante Publique molecular 

biology unit. The rotation involves a minimum training period of 1 month in all aspects 

of HIV/HBV/HCV viral load testing testing including indications for and appropriate use 

of tests, specimen collection, and result reporting. During the rotation the resident will 

observe the performance of various techniques performed in the labs, will review relevant 

protocols, and participate in critical assessment of protocol performance. The resident 

may participate in the evaluation of new assays if available, and will at a minimum 

review literature on performance, implementation and cost-effectiveness of selected viral 

load testing assays and algorithms. The rotation is also supplemented by IDMM rounds 

during which will review principles of viral load testing, including the most widely used 

nucleic acid based techniques.  

 

Medical Expert 

 

The resident will be introduced to this topic via introductory lectures on 

HIV/HBV/HCV viral load testing. This will form the basis for a subsequent review of 

pertinent scientific literature, reference texts, and site or assay specific laboratory 

procedures manual and standard operating procedures. The resident will have the 

opportunity to observe the workflow and techniques used by laboratory technicians in 

specialized laboratories (RVH/MUHC and LSPQ). Accordingly the resident should: 

 

 Understand the indications for and benefits of HIV/HBV/HCV viral load testing 

 Understand the limitations of HIV/HBV/HCV viral load testing 

 Understand the differences and advantages/disadvantages among nucleic acid based 

testing technologies 

 Be familiar with the most widely used technologies available for HIV/HBV/HCV 

viral load testing. This should include assay technical aspects, specifics of platform 

technology, and a general understanding of the computational/bioinformatics tools 

used for interpretation. 

 Understand factors relevant to pre-analytic stages of testing and specifically be 

familiar with the requirements for specimen collection, sample processing and 

storage, transport, and sample quality/integrity 

 Be familiar with assay specific reproducibility, sensitivity and specificity 
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 Be familiar with additional factors that impact upon successful analysis including but 

not limited to genotype, viral load, viral serogroup, viral subtype variation, 

recombinant viruses, and mutation 

 Be familiar with turn-around-time and cost 

 Be familiar with manpower and technical expertise required 

 Understand factors important in the post analytic stages of HIV/HBV/HCV viral load 

testing including but not limited to interpretation and communication of results 

 Be familiar with quality control factors, including use of QC standards and 

calibrators, monitoring of result variance, design and interpretation of proficiency 

tests, and QC processes for specimen and reagent volumes 

 
Manager: 

 

 Understand the factors considered in selecting an HIV/HBV/HCV viral load testing 

assay 

 Learn to critically evaluate available assays, including assay and platform technology 

as well as computational/bioinformatic tools required for interpretation.  

 Interpret published comparisons of assays and understand the use of gold standards, 

the analysis of discrepant results, and the concepts of generalizability 

 Understand principles of evaluating workflow and technical time in viral load testing  

 Understand principles of cost evaluation including but not limited to capital costs, 

platform rental, reagent cost, reagent stability, sample acquisition costs, workflow, 

technologist time and effort, and service contracts. 

 
Collaborator/Health advocate/Scholar 

 

 Understand the indications, appropriate use, and supporting evidence for 

HIV/HBV/HCV viral load testing 

 Understand how viral load testing algorithms are designed for HIV/HBV/HCV   

 Understand how to design algorithms for testing in routine use, for specific clinical 

situations, and for specific populations (e.g. acute seroconversion, primary and 

chronic infection, infection in pregnancy, prior and post alteration of therapy, etc.) 

 Understand mechanisms for interpretation and review of results  

 Understand situations where advice/input of an HIV/HBV/HCV viral load testing 

expert is required 

 
Communicator/Professional 
 

 Understand the role of the microbiologist consultant in communicating results to the 

end user 

 Develop strategies to communicate results of assay or algorithm evaluations to 

laboratory personnel, fellow microbiologists, and laboratory management 

 Be capable of informing clinicians and other end-users regarding the indications, 

advantages, costs, and limitations HIV/HBV/HCV viral load testing 

 Be capable of acting as a resource person to provide requested information to 

clinicians and other end-users 
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 Be aware of expert resources available for consultation 

 
 
 
 
Resources 

 
22. JGH and LSPQ viral load testing procedures manual 
23. Package inserts of assays in current use 
24. IDMM Lecture on HIV/HBV/HCV viral load testing 
25. Relevant chapters in textbooks of clinical microbiology (e.g. Murray, Bailey and 

Scott, or Koneman)  
26. DHHS and other North American and European published guidelines on 

HIV/HBV/HCV viral load testing 

27. Peer-reviewed scientific literature pertaining to HIV/HBV/HCV viral load testing 
 

 

 

 

 

Prepared by Dr. G. Zaharatos 
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McGill University 

 

Postgraduate Training Program in Medical Microbiology 

 

Training Objectives for Molecular Microbiology 

 

McGill University Health Centre 

 

 
OVERVIEW 

 

This rotation involves 2 weeks of training in laboratory aspects of molecular 

microbiology. This rotation is held at the Molecular Laboratory at the MUHC-MGH site. 

Because a large volume of molecular tests at the MUHC are performed in the context of 

screening/surveillance for Infection Control, residents may complete this rotation during 

their Infection Control months, if approved by their supervisor in Infection Control. 

Residents will work at the benches with technologists to learn the processes involved 

from specimen processing to reporting. They will meet with the microbiologist to review 

guiding principles of molecular diagnostics, and will participate in organizational 

molecular microbiology laboratory meetings. The rotation is supplemented by formal 

teaching during IDMM rounds on principles of molecular microbiology.  

 

 
OBJECTIVES 

 
Medical Expert: 

To introduce IDMM residents to the principles and application of molecular techniques 

used in the area of clinical diagnostic microbiology. 

 

Through a review of the laboratory procedures, bench rotations and formal teaching 

rounds, to 

 Understand the processes involved in obtaining a molecular microbiology 

result, from specimen processing to issuing of report 

 Understand the impact of pre-analytical steps on test procedures 

 Become familiar with the basic science of nucleic acids and isolation 

techniques 

 Understand the basic principles of nucleic acid amplification and recognize 

main differences between amplification methods (PCR, NASBA, TMA, SDA) 

 Become familiar with Real-Time PCR technology and appreciate advantages 

and limitations of this technique 

 Understand the main advantages and limitations of the different amplification 

platforms  

 

Through reading of selected references and teaching rounds 

 Understand principles of DNA microarray-based technologies 

 Understand principles of DNA sequencing 



 108 

 Understand principles of techniques used for molecular typing (RFLP, PFGE, 

MLST) 

 Overall, gain knowledge of potential application of molecular diagnostics in 

areas of microbial identification, molecular typing, and determination of 

resistance genotypes 

 
Communicator: 

To communicate with clinicians regarding the optimal utilization of molecular tests, 

significance of results, as well as their limitations.  

To communicate with Infection Control regarding the significance and limitations of 

molecular assays used in surveillance/screening activities, or outbreak investigation and 

management. 

 
Collaborator: 

To participate within an inter-professional team with laboratory personnel, physicians and 

Infection Control practitioners. 

 
Health Advocate: 

To specifically recognize when molecular diagnostics can be used to make therapeutic 

decisions, or influence patient management in other ways. 

 
Manager: 

Develop strategies to recognize when molecular tests are appropriate and useful from the 

perspective of patient care, infection control and public health. 

Demonstrate knowledge of the cost/benefit analysis of molecular diagnostics, taking into 

account efficiency as it relates to medical care and patient management. 

Become familiar with the process of introduction of new molecular assays into the 

clinical microbiology laboratory (assay development, verification, validation, 

interpretation) 

Discuss quality assurance and the role of quality management systems in molecular 

microbiology 

 

Scholar/Professional: 

If planned sufficiently in advance (at least 6 months ahead of the planned rotation), a 

small research project can be designed that will provide the resident with the opportunity 

to learn various molecular techniques, and to give hands-on experience in the above 

mentioned areas.  

 
RESOURCES 

 

4. Murray, P.R: Manual of clinical microbiology, 7th Edition (or newer), Chap 13: 

Molecular Detection and Identification of Microorganisms 

5. Nolte F, et al: CLSI guidelines : Molecular diagnostic methods for Infectious 

Diseases : approved guideline, 2nd edition, MM3-A2, Vol 26(8) 

6. Espy MJ, et al: Clin Microbiol Rev. 2006 Jan;19(1):165-2.  Real-time PCR in 

clinical microbiology: applications for routine laboratory testing.  
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7. Miller MB, et al: Curr. Issues Mol. Biol. 9: 87–102.  Molecular Diagnosis of 

Medical Viruses 

8. Mackay IM: Clin Microb Infect, 2004 Mar;10(3):190-212.  Real time PCR in the 

Microbiology Laboratory 

9. Ratcliff RM et al: Curr Issues Mol Biol. 2007 Jul; 9(2):87-102.  Molecular 

diagnosis of medical viruses. 

10. Forbes BA.: Arch Pathol Lab Med. 2003 Sep;127(9):1106-11. Introducing a 

molecular test into the clinical microbiology laboratory: development, evaluation, 

and validation. 

11. Miller MB, Tang YW:  Clin Microbiol Rev. 2009 Oct;22(4):611-33. Basic 

concepts of microarrays and potential applications in clinical microbiology. 

 

 

 

.  

Prepared by Dr Makeda Semret 
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McGill University 

 

Postgraduate Training Program in Medical Microbiology 

 

Training Objectives for Mycobacteriology Rotation 

 

Royal Victoria Hospital Site, McGill University Health Centre 

 

 
Rotation overview and structure: 

This rotation involves 1 month of training in laboratory aspects of mycobacteriology, 

encompassing all aspects of mycobacteriology from pre-analytic matters (i.e. specimen 

collection) through laboratory analysis to post-analytic issues (i.e. result reporting to 

public health responsibilities). In addition, clinical aspects of tuberculosis (TB) and other 

mycobacterial diseases will be reviewed including epidemiology, diagnosis, disease 

manifestations, treatment and prevention.  While the complete rotation requires a total of 

1 month, it may be divided into 2 blocks of 2 weeks. In addition to attending teaching 

rounds and participating in organizational lab meetings, residents will work at the level 2 

benches alongside technologists to learn the guiding principles of specimen processing in 

the TB lab.  Because of the nature of the level 3 lab, where there is an inherent biosafety 

concern while work is ongoing, the resident will be taught the guiding principles of level 

3 work without formally entering this lab while samples are being worked on.  During the 

rotation, the resident will typically enter the level 3 once to become acquainted with the 

engineering and personal protection attendant with level 3 work.  Residents will meet 

with the attending mycobacteriologist to review the core curriculum which is provided as 

a separate syllabus.  This rotation can also be supplemented by a rotation at the TB lab at 

the INSPQ and teaching rounds on TB/mycobacteria which occur as part of the core 

curriculum for the academic half-day.   

 
Overall objective: 

To understand the role of the microbiology laboratory in the diagnosis of mycobacterial 

infections.  

 
Individual objectives:   

 

Medical Expert 

 

Through bench rotations in the mycology labs and review of the laboratory procedures 

manual and mycobacteriology curriculum: 
 Understand the processes involved in generating a mycobacteriology result from 

specimen reception to final release of the report (R5 IDMM) 
 Understand the importance of specimen processing and the need to perform 

quality assessments of this process (R5 IDMM) 
 Understand the importance of microscopy for rapid diagnosis of mycobacterial 

infection and to understand the respective roles of light and fluorescent 
microscopy (R5 IDMM) 

 Understand the media used to isolate mycobacteria (R5 IDMM) 
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 Understand phenotypic and genetic approaches to mycobacterial identification; 
understand when speciation and sub-species information is indicated and when 
this is not pertinent for patient care (R5 IDMM) 

 Understand the basis for anti-mycobacterial susceptibility testing  (R5 IDMM) 
 Understand the utility and limitation of nucleic-acid based for mycobacteria (R4 

IDMM) 
 Understand the utility and limitation of immunologic tests, such as the tuberculin 

skin test and interferon-gamma release assays, for diagnosis of mycobacterial 
infection (R4 IDMM) 

 Identify and implement appropriate preventative measures that are relevant to 

level 2 and level 3 laboratory environments (R5 IDMM)   

 Develop an organized clinical approach to the diagnosis and management of 

mycobacterial diseases, especially tuberculosis. (R4 IDMM)  

 Understand the epidemiology, natural reservoirs and mechanisms of pathogenicity 

for the major mycobacterial species encountered in clinical medicine (R4-5 

IDMM) 

 Become familiar with the common anti-mycobacterial agents, their usages, 

mechanisms of action and toxicities  (R4-5 IDMM) 

 
Communicator (R4 IDMM) 
 
Through interactions with the attending mycobacteriologist and laboratory staff: 

 Develop a strategy for interaction with clinician users of the TB laboratory.  In 
particular to understand the graded approach to result reporting from routine LIS 
results to direct physician contact. 

 Understanding the critical importance of effectively 1) conveying laboratory 
needs to ensure that patients provide appropriate samples and 2) conveying 
information back to healthcare providers to ensure the significance of culture 
results are understandable and usable. 

 Develop skills in concisely communicating knowledge in the context of one-on-
one  sessions with the attending mycobacteriologist 

 Communicate the findings of the lab management project as detailed below 
 
Collaborator (R4-6 IDMM) 
 

 No mycobacteriology-specific aspects of this competency are required beyond 
those outlined under the general medical microbiology section. 

 
Manager (R5-R6 IDMM) 
 
The resident will be required to review the mycobacteriology protocol during the rotation 
and identify one section for review from a lab management perspective.  The resident will 
be required to review the level 3 laboratory standard operating procedures.  This will 
include:  
 

 Identifying the end user needs for this technique 
 Identifying the levels of service that are available for the given technique 
 Determining the required workload, cost and personnel requirements for each of 

these levels of service  
 Quantifying available resources with respect to personnel, budget and time  
 Synthesize and develop an implementation plan for the technique in question  
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Health Advocate (R4-6 IDMM) 
Specific resident training in this core competency will focus on the implementation of 
appropriate laboratory testing to reduce unnecessary tests and costs and to maximize the 
generation of clinically useful patient results.  The implementation of the Quantiferon 
protocol will be reviewed in detail as a learning tool for this competency.  Residents 
should understand the complexities of balancing the cost of new diagnostic technologies 
with their potential benefits and be prepared to support their decisions. 

 
Scholar (R4-6 IDMM) 
 
Through self-directed learning, participation in rounds/seminars/journal club and other 
educational activities: 

 The core mandatory scholarly activity will be the ongoing continuous review of 
the mycobacteriology curriculum resource document 

 All trainees are required to update a single section of this document, as assigned 
by the attending mycobacteriologist.  This update must be submitted as a written 
document before the end of the scheduled rotation. 

 In addition, trainee’s are required to lead the discussion in the core teaching 
sessions devoted to each of the principle species of mycobacteria that are 
encountered clinically (approximately 6 sessions during the rotation) 

 A research project may be arranged in advance with the attending 
mycobacteriologist 

 Trainees are encouraged to attend the annual one-day TB course held at the 
Montreal Chest Institute each autumn 

 
Professional (R4-6 IDMM) 
 

 No TB-specific aspects of this competency are required beyond those outlined 
under the general medical microbiology section. 

 Residents should expect to be continuously evaluated on their implementation of 
medical professionalism in their interactions with patients, other health care 
providers and laboratory staff. 

 
Method of Evaluation 
The trainee will be evaluated by the associate chief in charge of the mycobacteriology 
lab as well as by the medical mycobacteriologist during their rotation.  An in-training 
evaluation report based on feedback from the laboratory technologists and medical 
microbiologists will be presented to the trainee at the end of their rotation. 
 
Resources: 

1. Winn Jr. et al. (eds). Chapter 19: Mycobacteria. Koneman’s Color Atlas and 

Textbook of Diagnostic Microbiology. Lippincott Williams & Wilkins, Baltimore, 

MD. 2006. 

2. Rom and Garay, 2006.  Tuberculosis. 

3. Canadian Tuberculosis Standards, 6th Ed. Public Health Agency of Canada. 2007. 

www.phac-aspc.gc.ca/tbpc-latb/pubs/tbstand07-eng.php 

4. Mandell, et al. (eds). Chapters 248-251. Mycobacteria. Principles and Practice of 

Infectious Diseases. Elsevier, Churchill, Livingstone. 2005. 

5. Dubos R, The White Plague, Tuberculosis, Man, and Society, 1952 

 
Prepared by Dr. Marcel Behr 

http://www.phac-aspc.gc.ca/tbpc-latb/pubs/tbstand07-eng.php
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McGill University 

 

Postgraduate Training Program in Medical Microbiology 

 

Training Objectives for Mycology Rotation 

 

Royal Victoria Hospital Site, McGill University Health Centre 

 

 
Rotation overview and structure: 

This rotation involves 1 month of training in laboratory aspects of mycology from specimen 

collection to result reporting.  In addition, clinical aspects of medical mycology will be reviewed 

including epidemiology, diagnosis, disease manifestations and treatment.  Residents will  attend 

the MUHC Invasive Fungal Diseases clinic, and see and assess patients admitted with invasive 

fungal infections during this rotation.  While the rotation is typically conducted in 1 month, it can 

also be divided into 2 blocks of 2 weeks. In addition to attending teaching rounds and 

participating in organizational lab meetings, residents will work at the benches alongside 

technologists to learn the guiding principles of diagnostic mycology: specimen processing, 

microscopy, serologic tests, culture, fungal identification and susceptibility testing.  Residents 

will meet with the attending mycologists to review the core curriculum which is provided as a 

separate syllabus.  This rotation is also supplemented by the review course at the INSPQ which 

incorporates one week of mycology review. 

  

Medical Expert 

 

Through bench rotations in the mycology labs and review of the laboratory procedures manual 

and mycology curriculum: 

 Understand the processes involved in generating a mycology result from specimen 

reception to final release of the report  

 Understand the approaches to fungal identification and their differences from bacteria 

 Understand the basis for selective and non-selective growth media for fungal isolation 

 Acquire basic skills in laboratory manipulation and propogation of yeast and filamentous 

fungi 

 Familiarize themselves with the basic categories of pathogenic fungi – including 

dermatophytes, dimorphic fungi, pathogenic yeasts and molds. 

 Be able to identify common yeasts and molds using microscopy, differential growth and 

commercial identification kits 

 Understand the utility and limitation of non-culture diagnostics for fungi 

 Understand the techniques, utility and interpretation of antifungal susceptibility tests 

 Gain familiarity with histopathologic techniques and results for fungal lesions 

 Identify and implement appropriate preventative measures that are relevant to the safety 

and practice of medical microbiology – especially in the context of spore containment 

and use of biologic safety cabinets  

 Develop an organized clinical approach to the diagnosis and management of fungal 

diseases including taxonomy and classification 

 Understand the epidemiology, natural reservoirs and mechanisms of pathogenicity 

for the major groups of fungi 

 Become familiar with the common antifungals, their usages, mechanisms of action and 

toxicities 
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Communicator 
 
Through interactions with the attending mycologist and laboratory staff: 

 Develop a strategy for interaction with clinician users of the mycology laboratory.  In 
particular to understand the graded approach to result reporting from routine LIS results 
to direct physician contact. 

 Understand the critical importance of effectively conveying laboratory information to 
other healthcare providers to ensure the significance of culture results are understandable 
and usable. 

 Develop skills in concisely communicating knowledge in the context of one-on-one  
sessions with the attending mycologist 

 Communicate the findings of the lab management project as detailed below 
 
Collaborator 
 

 No mycology-specific aspects of this competency are required beyond those outlined 
under the general medical microbiology section. 

 
Manager 
 
The resident will be required to review the mycology protocol during the rotation and identify one 
section for review from a lab management perspective.  This will include:  
 

 Identifying the end user needs for this technique 
 Identifying the levels of service that are available for the given technique 
 Determining the required workload, cost and personnel requirements for each of these 

levels of service  
 Quantifying available resources with respect to personnel, budget and time  
 Synthesize and develop an implementation plan for the technique in question  

 
Health Advocate 
 
Specific resident training in this core competency will focus on the implementation of appropriate 
laboratory testing to reduce unnecessary tests and costs and to maximize the generation of 
clinically useful patient results.  The implementation of the Aspergillus galactomannan protocol 
will be reviewed in detail as a learning tool for this competency.  Residents should understand the 
complexities of balancing the cost of new diagnostic technologies with their potential benefits and 
be prepared to support their decisions. 

 
Scholar 
 
Through self-directed learning, participation in rounds/seminars/journal club and other 
educational activities: 

 The core mandatory scholarly activity will be the ongoing continuous review of the 
mycology curriculum resource document 

 All trainees are required to update a single section of this document, as assigned by the 
attending mycologist.  This update must be submitted as a written document before the 
end of the scheduled rotation. 

 In addition, trainee’s are required to lead the discussion in the core teaching sessions 
devoted to each of the principle groups of fungi (approximately 6 sessions during the 
rotation) 
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 Trainees will participate in undergraduate laboratory teaching during their rotation 
(MIMM212 labs in the fall semester) 

 A research project may be arranged in advance with the attending mycologist 
 
Professional 
 

 No mycology-specific aspects of this competency are required beyond those outlined 
under the general medical microbiology section. 

 Residents should expect to be continuously evaluated on their implementation of medical 
professionalism in their interactions with patients, other health care providers and 
laboratory staff. 

 

 
Method of Evaluation 
 

The trainee will be evaluated by the associate chief in charge of the mycology lab as well as by 

the medical mycologist during their rotation.  An in-training evaluation report based on feedback 

from the laboratory technologists and medical microbiologists will be presented to the trainee at 

the end of their rotation. 

Resources 

 

1. Core mycology syllabus – this document prepared in collaboration with the residents 

should provide the core information for the rotation 

2. Identification of filamentous fungi, Guy St-Germain – very useful for identification of 

molds 

3. Short Mycology Protocol (MUHC) 

4. Mycology section – ASM manual – this should be used as a reference resource 

 

 

 

Prepared by Dr. Donald Sheppard 
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McGill University 

 

Postgraduate Training Program in Medical Microbiology 

 

Training Objectives for Rotation in Chlamydia  

 

McGill University Health Centre 

 
Rotation overview and Structure 

 

This rotation is incorporated into the core microbiology training program and involves all 

laboratory aspects of Chlamydia from specimen collection to result reporting.  The main objectives 

are to understand the infectious processes and clinical manifestations caused by chlamydia, to 

differentiate the diverse genus and species, to understand the clinical significance of each species, 

their epidemiology, their transmission, treatment and prevention, and infection control practices.   

In addition to attending teaching rounds, residents will work at the benches alongside technologists 

to learn the guiding principles in the diagnosis of Chlamydia: collection, transport, storage, 

specimen processing, detection methods as well as quality control. 

 
Medical Expert  

 

Through rotation in the microbiology laboratory and review of the laboratory procedures manual: 

 Understand the processes involved in generating a microbiology result from specimen collection to 

final release of the report. 

 Understand the infectious processes caused by specific chlamydia species and able to select the 

appropriate tests to identify the chlamydial agents. 

 Understand problems around collection, transport, storage and processing for each type of 

specimen collected, example:  urethral, cervical, throat, urine, eye, rectal and endobronchial 

aspiration or lung biopsy. 

 Understand which specimen processing method are use for chlamydial culture, antigen detection, 

genomic methods or antibody detection and their pit falls.  

 Understand the quality control processes in relation to each technique used.   

 Understand the pitfalls of the different commercial diagnostic assays. 

 Understand the Public Health problems involved with different species of chlamydiae. 

 

First year Residents should know: 

 The epidemiology and clinical significance of chlamydial organisms, as well as their transmission. 

 Which specimens are appropriate for chlamydial culture, antigen detection, genomic methods or 

antibody detection. 

 The collection, transport and storage of clinical specimens. 

 The specific techniques used in the laboratory to identify chlamydia. 

 The most specific technique to be used according to the type of clinical specimens received. 

 The limitations of the different techniques used in the laboratory. 

 How to treat chlamydial infections. 
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Second year Residents should know: 

 All of the above. 

 The other available techniques to identify chlamydiae. 

 The types of cell lines used to identify chlamydiae. 

 The use of monoclonal antibody technique.  

 How to recognize the fluorescent inclusions in cell line. 

 Which type of swab and transport media to be used. 

 The difference between NAAT (Nucleic Acid Amplification Techniques) and samples collected 

from the cervix or urethra or urine. 

 

Third year Residents should know: 

 All of the above. 

 When and where to use EIA (Enzyme Immuno Assay). 

 The use of DFA (Direct Fluorescent Antigen). 

 The use of NAH (Nucleic Acid Hybridization).  

 Serotyping and genotyping procedures. 

 Serological tests and their pitfalls. 

 Interpretation and reporting results. 

 The Public Health importance of chlamydial infections and how to communicate with the Public 

Health Institute. 

 
Communicator 

 

Through interactions with the attending and laboratory staff: 

 Develop a strategy for interaction with clinician users of the microbiology laboratory.  In particular 

to understand the reporting system from routine LIS results the direct physician contact and to 

Public Health Institution. 

 Understand the critical importance of effectively conveying laboratory information to other heath 

care providers to ensure the significance of chlamydial results are understandable and usable. 

 Communicate the findings of the laboratory project as detailed below. 

 
Collaborator 

 

 No specific aspects of this competency are required beyond those outlined under the general 

medical microbiology section. 

 
Manager 

 

 No specific aspects of this competency are required beyond those outlined under the general 

medical microbiology section. 

 
Health Advocate 

 

To communicate efficiently with clinicians requesting laboratory expertise and with the National 

Institute of Public Heath in cases of transmissible diseases. 
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Scholar 

 

 Through self-directed learning, participation in rounds/journal club and other educational 

activities. 

 The core mandatory scholarly activity will be ongoing continuous review of the curriculum 

resource document.  

 All trainees are required to update a single section of this document, as assigned by the attending 

microbiologist.  This update must be submitted as a written document before the end of the 

scheduled rotation. 

 In addition, trainees are required to lead the discussion in the core teaching sessions devoted to 

each of the principle groups of bacteria, one of which will be Chlamydia. 

 
Professional 

 

 No specific aspects of this competency are required beyond those outlined under the general 

medical microbiology section. 

 Residents should expect to be continuously evaluated on their implementation of medical. 

professionalism in their interactions with patients, other heath care providers and laboratory staff. 

 

 
Method of Evaluation 

 

The trainee will be evaluated by the medical microbiologist during their rotation.  An in-training 

evaluation report based on feedback from the laboratory technologists and medical microbiologists 

will be presented to the trainee at the end of their rotation. 

 
Resources 

 

1. Core microbiology syllabus – this document should provide the core information for the        

rotation. 

2. Chlamydial section – ASM manual – this should be used as a reference resource. 

3. Manual of Clinical Microbiology by P.R. Murray, E.J.Baron, J.H. Jorgensen, M.L. 

Landry, M.A. Pfaller. 

 

 
Prepared by Dr. Pierre Rene 
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McGill University 
 

Postgraduate Training Program in Medical Microbiology 

 

Training Objectives for Rotation in Mycoplasma /Ureaplasma 

 

McGill University Health Centre 

 

Rotation overview and Structure 

 

This rotation is incorporated into the core microbiology training program and involves all 

laboratory aspects of Mycoplasma / Ureaplasma from specimen collection to result reporting.  The 

main objectives are to understand the infectious processes and clinical manifestations caused by 

Mycoplasma / Ureaplasma to differentiate the diverse genus and species, to understand the clinical 

significance of each species, their epidemiology, their transmission, treatment and prevention, and 

infection control practices.   

In addition to attending teaching rounds, residents will work at the benches alongside technologists 

to learn the guiding principles in the diagnosis of Mycoplasma / Ureaplasma: collection, transport, 

storage, specimen processing, microscopy, culture and identification, as well as quality control. 

 
Medical Expert  

 

Through rotation in the microbiology laboratory and review of the laboratory procedures manual: 

 Understand the processes involved in generating a microbiology result from specimen collection to 

final release of the report. 

 Understand the infectious processes caused by specific Mycoplasma / Ureaplasma species and able 

to select the appropriate tests to identify the Mycoplasma / Ureaplasma agents. 

 Understand problems around collection, transport, storage and processing for each type of 

specimen collected, example:  urethral, cervical. 

 Understand which specimen processing method are use for Mycoplasma / Ureaplasma culture, 

antigen detection and their pit falls.  

 Understand the quality control processes in relation to each technique used.   

 Understand the pitfalls of the different commercial diagnostic assays. 

 

First year Residents should know: 

 The epidemiology and clinical significance of Mycoplasma / Ureaplasma organisms, as well as 

their transmission.  

 The primary sites of colonization of Mycoplasma / Ureaplasma species and their pathogenicity. 

 The pathophysiology of these organisms. 

 The clinical significance and clinical manifestation which can be encountered with different genus 

and species. 

 

Example: - Respiratory infections 

         - Genitourinary infections 

         - Neurologic, cardiac, articular infections 

         - Neonatal infections 
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 The collection, transport and storage of clinical specimens. 

 The specific techniques used in the laboratory to identify Mycoplasma / Ureaplasma as well as 

their pit falls (stains, media and antigen detection). 

 The growth requirement, growth rates and morphology. 

 The special medium with enrichment for growth. 

 The growth appearance on media. 

 Biochemical reactions for some species (hydrolysis of urea for Ureaplasma). 

 How to treat Mycoplasma / Ureaplasma infections. 

 

 

Second year Residents should know: 

 All of the above. 

 Physical and molecular structures of Mycoplasma / Ureaplasma organisms.  

 The collection process of Mycoplasma.  

   - Which specimens are adequate for culture or non-culture detection. 

  - Which swabs to be used. 

     - Which liquid media is acceptable for transport. 

 The Antigen detection method (sensitivity and specificity for different species). 

 The nucleic acid detection techniques (sensitivity and specificity for different species). 

 

Third year Residents should know: 

 All of the above. 

 The different available technique for serotyping.  

 The existence of commercial media and culture Kits for Mycoplasma / Ureaplasma. 

 The correlation between culture, PCR detection of Mycoplasma / Ureaplasma and antibody 

seroconversion. 

 The quality control methods for each step and each technique used to identify the presence of 

Mycoplasma / Ureaplasma.  

 Different assays that can be used for antibiotic susceptibility and their pit falls. 

 Evaluation, interpretation, reporting of results. 

 
Communicator 

 

Through interactions with the attending and laboratory staff: 

 Develop a strategy for interaction with clinician users of the microbiology laboratory.  In particular 

to understand the reporting system from routine LIS results the direct physician.  

 Understand the critical importance of effectively conveying laboratory information to other heath 

care providers to ensure the significance of Mycoplasma / Ureaplasma results are understandable 

and usable. 

 Communicate the findings of the laboratory project as detailed below. 

 
Collaborator 

 No specific aspects of this competency are required beyond those outlined under the general 

medical microbiology section. 
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Manager 

 

 No specific aspects of this competency are required beyond those outlined under the general 

medical microbiology section. 

 
Health Advocate 

 

To communicate efficiently with clinicians requesting laboratory expertise. 

 
Scholar 

 

 Through self-directed learning, participation in rounds/journal club and other educational 

activities. 

 The core mandatory scholarly activity will be ongoing continuous review of the curriculum 

resource. document.  

 All trainees are required to update a single section of this document, as assigned by the attending 

microbiologist.  This update must be submitted as a written document before the end of the 

scheduled rotation. 

 In addition, trainees are required to lead the discussion in the core teaching sessions devoted to 

each of the principle groups of bacteria. 

 
Professional 

 

 No specific aspects of this competency are required beyond those outlined under the general 

medical microbiology section. 

 Residents should expect to be continuously evaluated on their implementation of medical 

professionalism in their interactions with patients, other heath care providers and laboratory staff. 

 

 
Method of Evaluation 

 

The trainee will be evaluated by the medical microbiologist during their rotation.  An in-training 

evaluation report based on feedback from the laboratory technologists and medical microbiologists 

will be presented to the trainee at the end of their rotation. 

 
Resources 

 

4. Core microbiology syllabus – this document should provide the core information for the        

rotation. 

5. Mycoplasma section – ASM manual – this should be used as a reference resource 

6. Manual of Clinical Microbiology by P.R. Murray, E.J.Baron, J.H. Jorgensen, M.L. 

Landry, M.A. Pfaller 
 

 

 

Prepared by Dr. Pierre Rene 
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McGill University 

 

Postgraduate Training Program in Medical Microbiology 

 

Training Objectives for Rickettsiae  

 

McGill University Health Centre 

 
Rotation overview and structure 

 

The rickettsiae and related infections (e.g. Lyme disease, Anaplasmosis,  Ehrlichiosis and 

Babesia) component of the Infectious Disease program provides training in identification 

and management of tick-borne infections as they pertain to Clinical Infectious Diseases. 

In addition to a scheduled half-day interactive teaching session, resident education is 

incorporated during relevant clinical rotations in the form of in-patient case rounds and 

outpatient clinic Infectious Diseases clinics  

 
Objectives 

 

The general objectives are for the residents to be able to identify and manage patients 

acutely and chronically infected with various rickettsial and related infections: 

 
Specific Objectives 

 

1. Understand the epidemiology of tick born diseases 

2. Understand basic tick biology and life cycle 

3. Compare and contrast the diverse presentations of tick borne infectious disease 

and develop an appropriate differential diagnosis  

4. Recognizing symptoms and signs (e.g. types of rash) of the various tick borne 

infections 

5. Be able to ordering and interpret diagnostic testing (serology, microbiology, blood 

smears) and understanding their limitations 

6. Determine the best diagnostic tests for each stage of Lyme disease.  

7. Understand the phenomenon and manage chronic Lyme disease 

8. Understanding the risk factors for acquisition of infection  

9. To develop an appropriate treatment plan 

10. To gain an understanding of public health and preventative aspects of rickettsial 

and related diseases 

11. Counsel patients on behavioural modifications to reduce the risk of exposure to 

rickettseal and related infections 

 
Clinical & Laboratory Thinking Skills 

 

Through interactions on the hospital service and in the clinic, residents are expected to 

develop: 
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5. Cognitive processes, including formulating a clear differential diagnoses, 

interpreting serologic tests, use of supportive diagnostic testing and formulating 

management plans.  

6. Analysis skills, including  

a. Collecting and organizing medically – relevant data in a systematic 

fashion; 

b. Presenting relevant data concisely  

c. Assessing the validity of the data (including clinical significance)  

d. Integrating knowledge and data to make informed judgments 

e. Drawing appropriate conclusions based on the results  

7. Communication skills, including discussing and presenting relevant clinical 

findings and/or lab results 

8. Interpersonal and citizenry skills, including working effectively as a consultant 

to relevant primary teams and interacting with allied health personnel.   

Collaborator 

No specific aspects of this competency are required beyond those outlined under the 

general medical microbiology section. 

Manager 

No specific aspects of this competency are required beyond those outlined under the 

general medical microbiology section. 

Health Advocate 

No specific aspects of this competency are required beyond those outlined under the 

general medical microbiology section. 

Scholar 

Residents are encouraged to supplement provided teaching with self-directed learning 

and active participation in relevant clinics and case rounds/seminars.. 

Professionalism 

No specific aspects of this competency are required beyond those outlined under the 

general medical microbiology section. 

Method of evaluation 

Residents will be evaluated during the small group sessions on their participation, 

preparation and comprehension of the material 

Prepared by Dr. Marina Klein 
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McGill University 

 

Postgraduate Training Program in Medical Microbiology 

 
Training Objectives for Parasitology Rotation at the RI-MUHC 

 
JD MacLean Tropical Diseases Centre and the National Reference Centre for Parasitology 

(MGH), McGill University Health Centre 

 

 

Rotation overview and structure 

 

Parasitology training is usually accomplished during a 1 month rotation at the JD MacLean 

Centre for Tropical Diseases. This rotation includes participation in the tropical diseases 

consultation service (8AM - 5 PM weekdays), 5 half-day clinics each week with different TDC 

staff and formal laboratory training at both the TDC and the National Reference Centre for 

Parasitology (NRCP: an external reference laboratory for the National Microbiology Laboratory 

in Winnipeg). Most of the formal laboratory instruction is organized and overseen by Dr A. Al 

Bakry following a standard curriculum. Approximately 40% of Dr Al Bakry’s time is exclusively 

devoted to teaching residents and other TDC trainees. Residents also spend at least one half-day 

at the NRCP with Dr M Ndao and the NRCP technologists. In general, residents spend 

approximately 40% of their TDC rotation in the associated parasitology laboratories or reviewing 

materials in the dedicated teaching room. This room is equipped with a high-quality teaching 

microscope (two-heads) as well as computer access, etc. The TDC/NCRP also possess one of the 

best collections of parasitology teaching materials in North America that is up-graded 

continuously (eg: annotated teaching slide collections, 35 mm slides, fixed and unfixed glass 

slides, whole fixed parasites, bulk fixed stools, frozen whole blood, defined sera, etc).  

 

The TDC is unique in Canada in the close juxtapositioning of the clinic and the clinical 

parasitology laboratory. This proximity permits the residents to interact extensively with the 

laboratory staff during patient care activities and to involve the technologists in this care.  Though 

this integrated approach, residents gain a complete understanding of activities, strengths and 

limitations of the parasitology laboratory from specimen collection to results reporting. Residents 

will attend the TDC clinical and research conferences scheduled during their rotation.  In addition 

to patient-based teaching and case conferences, the formal teaching of parasitology follows a 

standard curriculum organized by Dr El Bakry. This curriculum covers parasite biology, clinical 

manifestations of common parasites (including common ectoparasites), macroscopic and 

microscopic identification and alternate (non-microscopic) diagnostic techniques (See Appendix 

1).  At the beginning of the month, residents meet with the Director or Associate Director of the 

TDC as well as the heads of the TDC laboratory and the NRCP and Dr Al Bakry to review the 

core curriculum and expectations for each part of the rotation.   

  

Medical Expert 

 

Trainees will have daily interaction with the medical, nursing and technologist staff of the TDC 

itself, the TDC parasitology laboratory and the NRCP. They will also be expected to review of 

laboratory procedures manuals and the parasitology curriculum. Through these activities, they 

will 

 Understand the processes involved in generating a high-quality parasitology result from 

specimen reception to final release of the report  



 125 

 Understand the approaches to parasite identification including both macroscopic and 

microscopic features  as well as selected ectoparasites through hands-on practice as well 

as review of atlases, teaching slides and self-paced presentations 

 Acquire basic skills in the laboratory manipulation of common parasitologic specimens 

(eg: stool, serum, plasma)  

 Familiarize themselves with the basic categories of human parasites – including protozoa, 

helminthes (eg: nematodes, trematodes, cestodes) and ectoparasites.  

 Be able to identify common parasites using standard microscopy as well as other 

techniques when available (eg: antigen detection for filarial or malaria) using both 

commercial and NRCP-developed identification kits 

 Understand the strengths and limitations of non-microscope-based diagnostic tests for 

parasitic diseases (eg: serology, nucleic acid-based assays, antigen detection) 

 Understand the situations in which cultures for parasites may be useful (eg: 

Acanthamoeba species, Strongyloides sp).  

 Recognize common non-pathogenic parasites 

 Identify and implement appropriate preventative measures that are relevant to the safety 

and practice of medical microbiology – especially in the use of personal protection 

maneuvers and biologic safety cabinets  

 Develop an organized clinical approach to the diagnosis and management of tropical 

diseases including parasitic infections 

 Understand the basic biology, epidemiology, natural reservoirs and mechanisms of 

pathogenicity for the major groups of human parasites (including the major ectoparasites) 

 Understand the clinical, psychological and pharmacologic approaches to subjects with 

delusions of parasitoses 

 Become familiar with the common antiparasitic drugs (prophylactic and therapeutic) as 

well as common pharmacologic interventions in returning travelers, foreign nationals, 

immigrants and refugees. This knowledge will include basic pharmacokinetics, 

mechanisms of action, potential interactions and toxicities 

 Since many of the most effective anti-parasitic medications are not routinely available in 

Canada, the resident will gain experience in dealing with the Special Access Program and 

other means of obtaining restricted-access medications. 

 See Appendix 1 for a list of the scope of the knowledge expected 

 
Communicator 
 
Through interactions with the TDC and NRCP scientists and attending staff as well as nursing 
staff and laboratory personnel: 

 Develop a strategy for interaction with clinician users of the parasitology laboratory.  In 
particular to understand the graded approach to result reporting from routine electronic 
results to direct physician contact. 

 The latter is particularly important for tests and reports implicating potentially fatal 
illnesses such as falciparum malaria and African Sleeping Sickness or infections with 
potential public health implications (eg: Chagas disease, malaria or babesiosis in blood 
donors). 

 Understand the critical importance of effectively conveying laboratory information to 
other healthcare providers to ensure the significance of culture results are understandable 
and usable. 

 Develop skills in concisely communicating knowledge in the context of one-on-one  
sessions with attending parasitologists as well as nursing staff and laboratory personnel 

 Communicate the findings of the lab management project as detailed below 
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 Because so many of the clients of the TDC are foreign-born, the resident will also gain 
experience in effective communication across significant language and cultural barriers 

 
Collaborator 
 

 No parasitology-specific aspects of this competency are required beyond those outlined 
under the general medical microbiology section. As noted above, collaboration in 
parasitology often poses unusual linguistic and cultural challenges. 

 International health is, by its nature, a highly collaborative field. The resident will be 
exposed to and encouraged to develop a network of colleagues and resources to facilitate 
decision-making and problem-solving strategies for parasitologic issues. 

 
Manager 
 
The resident will be required to review the parasitology protocols during the rotation and identify 
one section for review from a lab management perspective.  This will include:  
 

 Identifying the end user needs for this technique 
 Identifying the levels of service that are available for the given technique 
 Determining the required workload, cost and personnel requirements for each of these 

levels of service  
 Quantifying available resources with respect to personnel, budget and time  
 Synthesize and develop an implementation plan for the technique in question  
 Need for quality assurance/quality control activities and their implementation 

 
Health Advocate 
 
A substantial number of the patients who seek help at the TDC are not covered by either medicare 
or any reliable insurance provider. As such, this setting is unusual in that it confronts the resident 
with challenges more often associated with ‘private’ medical systems. The TDC also deals with 
major international organizations and corporations (eg: major Pharma, IATA, CECI) as well as 
local companies (ie: Charles River) on a contract basis for employees who are traveling or who 
are at unique risk of unusual pathogens (eg: simian B virus). In may of these situations, the 
resident will need to confront issues of personal protection/health in the face of competing 
‘interests’.  
 
Further resident training in this competency deals with the implementation and utilization of 
appropriate laboratory testing to reduce unnecessary tests and costs while still generating 
clinically useful patient results. This issue is particularly relevant in the NRCP where many 
‘exotic’ tests are routinely ordered by physicians with little-to-no experience in international 
health. The NRCP is also constantly introducing new tests as well as up-grading and evaluating 
its many assays; almost always for very low prevalence conditions. Residents should understand 
the complexities of balancing the cost of new diagnostic technologies with their potential benefits 
and be prepared to support their decisions. 
 
The TDC and NRCP actively participate/lead different surveillance (public health) activities such 
as parasite serosurveys in northern communities. The resident will be exposed to issues of 
appropriate laboratory use for individual vs public health priorities.  
 
Issues related to global health disparities are unavoidable during the TDC rotation. These issues 
are discussed informally on a case-by-case basis as well as addressed in laboratory and parasite-
specific teaching sessions. 
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Scholar 
 
Residents will be encouraged to act in a scholarly way throughout their rotation. A long ‘list’ of 
poorly-resolved problems, recurring issues and laboratory conundra is informally established 
among TDC and NRCP staff. Residents who show an interest in any of these issues are supported 
to pursue them either in the laboratory or in the ‘library’.  In addition, through self-directed 
learning, participation in rounds/seminars/journal clubs/research meetings and other educational 
activities, the residents are exposed to the core scholarly activities: 

 This is primarily the continuous review of the parasitology curriculum resource 
documents 

 All trainees are required to update a section of this document, as assigned by the 
attending parasitologist.  This update must be submitted as a written document before the 
end of the scheduled rotation. 

 In addition, trainee’s are required to prepare a presentation and lead the discussion in the 
core teaching sessions devoted to one major area of parasitology 

 A research project may be arranged in advance with the attending staff 

 The resident is expected to develop a knowledge of legal and ethical codes of 

professional behaviour that apply to parasitology, including issues relating to ethic design 

of research involving animals and human subjects, the notification of reportable diseases, 

reporting of adverse events that occur in temporal association with immunizations, 

storage and retention requirements for specimens, etc 
 

 
Professional 
 

 No parasitology-specific aspects of this competency are required beyond those outlined 
under the general medical microbiology section. 

 Residents should expect to be continuously evaluated on their implementation of medical 
professionalism in their interactions with patients, other health care providers and 
laboratory staff. 

 
Method of Evaluation 
 
The trainee will be evaluated by all of the staff working in the TDC during his/her rotation as 

well as by Dr Al Bakry and the TDC and NRCP laboratory technologists. A summary of these 

evaluations will be completed by either the TDC Director or the Associate Director. An in-

training evaluation report based on feedback from the above listed staff will be presented to the 

trainee at the end of their rotation. 

 

 

Selected Resources 

 

1. Core parasitology syllabus – this document prepared in collaboration with the 

residents should provide the core information for the rotation 

2. Microscopic identification of malaria – Laboratory Manual (E Kokoskin) 

3. MUHC Parasitology Protocols 

4. Parasitology section – ASM manual  

5. International Health texts (available at TDC/NRCP) including Manson, Hunter, 

Keystone, Bell 

6. Vaccines text (Plotkin) also available at TDC  
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Appendix 1 

Specific Knowledge of the Medical Expert in Parasitology: 

 

General and detailed knowledge in the following areas of parasitology  

  • Parasite classification, concept of parasitism 

  • Epidemiology of national and international parasitic diseases 

  • Life cycles, mechanism(s) of transmission and role of reservoirs 

  • Clinical presentations, management and prevention 

  • Options for laboratory diagnosis: strengths and limitations 

 

Laboratory techniques 

  • Blood thick and think smears for malaria, speciation and determination of 

parasitemia 

  • Antigen detection for malaria species 

  • Stool specimens using wet mount as well as iron hematoxylin, Kinyoun & 

fluorescent stains 

  • Permanent slide preparation and storage 

  • Identification of eggs and parasites from various sources (enteric, blood/tissue, 

skin, other) 

  • General light microscopy (parts, maintenance, strengths & limitations) 

  • Use of the microscope (ocular micrometer) to measure trophozoites, cysts and 

eggs 

  • Accurate reporting of results 

 

Organisms that the Resident will be expected to cover include:  

The Enteric Protozoa (pathogenic and non-pathogenic) 

  • Amoeba:  E. histolytica/E. dispar; E. coli, E. hartmani, E. nana, I. butschlii, B. 

hominis 

  • Flagellates:  G. lamblia, D. fragilis 

  • Apicomplexa:  Cryptosporidium species, Cyclospora, Isospora 

  • Ciliates; Balntidium coli 

  • Microsporidium species 

 

Blood and Tissue Protozoa  

  • Malaria species (P. falciparum, P. malaria, P. vivax, P. ovale) 

  • Babesia species 

  • African and American trypanosomes (eg: T. cruzi, T. bruceii gambiensi) 

  • Leishmania species including cutaneous, mucocutaneous and visceral 

  • Toxoplasma gondii 

  • Other Protozoa:  Trichomonas vaginalis, Acanthamoeba species and Naegleria 

 

Helminths 

• Nematodes:  Ascaris, Trichuris, Enterobius, Strongyloides, Hookworms, Filaria, 

Anasakis,  Trichinella species, Baylisascaris (and other common non-human 

nematodes) 

  • Cestodes:  Taenia species, Echinococcus (classical, northern. multi-locularis), 

Diphylobothrium species 

  • Trematodes:  Schistosoma species, Clonorchis/Opisthorchis/Metorchis, Fasciola 

species, Paragonimus, Avian schistosomes (cercarial dermatitis) 

 

Other organisms of Importance in International Health  
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Insects : mosquitos, Simulium species, bed bugs, myiasis 

Arachnids: ticks, spiders  

Other venomous/toxic organisms : shellfish poisonings, ciguatera, snakebite 

 

 
 

 

 

 

Prepared by Dr. Brian Ward 
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McGill University 

 

                       Postgraduate Training Program in Medical Microbiology 

 

                         Training Objectives for Therapeutic Drug Monitoring 

 

                  Montreal General Hospital Site, McGill University Health Center   

 

 
Rotation overview and structure 

 

These are the learning objectives for therapeutic drug monitoring (TDM) training during 

a clinical rotation. This only involves two interactive lectures with emphasis on the 

pharmacokinetics and pharmacodynamics of vancomycin and aminoglycoside drug 

therapy. 

 
Medical Expert 

 

Through two interactive lectures, various concepts such as synergism, antagonism, time 

and concentration dependent bactericidal activity, post antibiotic effect, post antibiotic 

leucocyte effect, inhibition and bactericidal quotients will be addressed. Knowledge of 

the drug’s antimicrobial pharmacodynamic effects in terms of the dose and dosing 

interval provide a more rational basis for determining optimal dosing regimens then the 

determination of the minimal inhibitory and bactericidal concentrations alone. 

Calculating the lean body weight, adjusted body weight, volume of distribution, rate of 

drug elimination, drug half life will be addressed in order to determine the estimated dose 

and dosing interval required for optimal drug therapy. Dosing adjustments in specific 

populations (intensive care, chronic kidney disease) will be discussed. 

 

Objectives: 

Explain fundamentals of pharmacokinetics of vancomycin and aminoglycosides. 

Explain fundamentals of pharmacodynamics of antimicrobials. 

Perform population based calculations required to determine pharmacokinetic and 

pharmacokinetic parameters for adjusting antimicrobials. 

Adjust dosing regimens according to patient specific characteristics and disease. 

 
Communicator 

 

Through interaction with the attending microbiologist: 

- Develop a strategy for interaction with clinician users regarding antibiotic use 

- Understanding the importance of conveying laboratory interpretation of results  

and optimizing appropriate antibiotic use. 

 
Collaborator 

 

Contribute to the multidisciplinary process of appropriate drug monitoring. 
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Manager 

 

No pharmacokinetic specific aspects of this competency are required beyond those 

outlined under the medical expert section. 

 
Health Advocate 

 

Promote awareness about antimicrobial resistance and optimal antimicrobial use for 

improving efficacy and safety 

 
Scholar 

 

No pharmacologic specific aspects of this competency are required beyond those 

outlined under the medical expert section. 

 
Professional 

 

No pharmacologic specific aspects of this competency are required beyond those 

outlined under the medical expert section 

 
Methods of Evaluation 

 

The trainee will be evaluated by the medical microbiologist during their rotation. 

 
Resources 

 

1. Infectious Disease Clinics of North  America.Antimicrobial Therapy and Newer 

Agents. Dec. 2009. 

2. Koneman’s Color Atlas and Textbook of Diagnostic Microbiology. Special issues 

in Susceptibility Testing 

3. Rybak M, Lomaestro B, Rotschafer JC, Moellering R Jr, Craig W, Billeter M, 

Dalovisio JR, Levine DP. Therapeutic monitoring of vancomycin in adult 

patients: a consensus review of the American Society of Health-System 

Pharmacists, the Infectious Diseases Society of America, and the Society of 

Infectious Diseases Pharmacists. Am J Health Syst Pharm. 2009 Jan 1;66(1):82-

98. 

4. Roberts JA, Lipman J. Pharmacokinetic issues for antibiotics in the critically ill 

patient. Crit Care Med. 2009 Mar;37(3):840-51; quiz 859. 

5. Levison ME. Pharmacodynamics of antimicrobial drugs. Infect Dis Clin North 

Am 2004;18:451-65. 

6. Amsden GW, Ballow CH, Bertino Jr JS, Kashuba ADM. Pharmacokinetics and 

Pharmacodynamics of Anti-infective Agents. In Mandell: Mandell, Douglas, and 

Bennett's Principles and Practice of Infectious Diseases, 7th ed. 2009 Churchill 

Livingstone. Chapter 20 
 

Prepared by Drs. J. Portnoy, Thirion 

 

http://www.ncbi.nlm.nih.gov/pubmed?term=%2522Rybak%20M%2522%255BAuthor%255D
http://www.ncbi.nlm.nih.gov/pubmed?term=%2522Lomaestro%20B%2522%255BAuthor%255D
http://www.ncbi.nlm.nih.gov/pubmed?term=%2522Rotschafer%20JC%2522%255BAuthor%255D
http://www.ncbi.nlm.nih.gov/pubmed?term=%2522Moellering%20R%20Jr%2522%255BAuthor%255D
http://www.ncbi.nlm.nih.gov/pubmed?term=%2522Craig%20W%2522%255BAuthor%255D
http://www.ncbi.nlm.nih.gov/pubmed?term=%2522Billeter%20M%2522%255BAuthor%255D
http://www.ncbi.nlm.nih.gov/pubmed?term=%2522Dalovisio%20JR%2522%255BAuthor%255D
http://www.ncbi.nlm.nih.gov/pubmed?term=%2522Levine%20DP%2522%255BAuthor%255D
javascript:AL_get(this,%20'jour',%20'Am%20J%20Health%20Syst%20Pharm.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%2522Roberts%20JA%2522%255BAuthor%255D
http://www.ncbi.nlm.nih.gov/pubmed?term=%2522Lipman%20J%2522%255BAuthor%255D
javascript:AL_get(this,%20'jour',%20'Crit%20Care%20Med.');
http://www.mdconsult.com/books/publisher.do?isbn=978-0-443-06839-3&pagetmplt=churchill%2Evm&uniqId=232806078-2
http://www.mdconsult.com/books/publisher.do?isbn=978-0-443-06839-3&pagetmplt=churchill%2Evm&uniqId=232806078-2
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McGill University 

 

Postgraduate Training program in Medical Microbiology 

 

Training Objectives for “Public Health” 

 

McGill University Health Centre 

 

 
Rotation Overview 
 

A 2-week rotation is available through the Laboratoire de Santé publique du Québec and 

may be combined with public health rotation either through participation to the Quebec 

Immunization Committee meetings (CIQ) or the Comité sur les infections nosocomiales 

(CINQ) meetings. Rotations can also be organized with the Direction de Santé publique 

de Montréal (DSP) 

 
Medical Expert 

 

1. Know the recommendations pertaining to: 

a. Vaccination programs and contra-indications, including the reporting of 

adverse events and evaluation of vaccination coverage 

b. Long-term care facilities outbreaks of respiratory (influenza) and 

gastrointestinal agents 

c. Control of sexually-transmissible infections 

2. Understand how decisions on vaccination programs are made 

3. Understand how federal and provincial bodies interact in regards to immunization 

and infection control and prevention 

4. Know which diseases are reportable through the microbiology laboratory and 

through physicians 

5. Understand the molecular techniques involved in the identification of outbreaks 

 
Communicator 

 

Become familiar with the personnel and their roles in the Direction de santé publique 

 Communicable, including outbreak investigation, contact tracing 

 Sexually-transmitted infections 

 Food and water safety 

 Surveillance groups 

 
Collaborator 

 

Through interactions with other healthcare providers and support staff: 

 Work well with and show respect from others involved in patient care 

 Participate in inter-professional teams/committees 

 Participate in provincial/federal working groups and surveillance programs 
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Scholar 

Through self-directed learning, participation in rounds/seminars/journal club and other 

educational activities: 

 Participate in research activities as they arise 

 

 
Resources 
 

Protocole d’immunisation du Québec (PIQ) – available on the MSSS website: 

www.msss.gouv.qc.ca 

National Advisory Committee on Immunization (NACI) statements, available on PHAC 

website 

Avis du CIQ et du CINQ – available on the INSPQ website: www.inspq.qc.ca 

 

 

 

 

 

Prepared by Dr Caroline Quach 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.msss.gouv.qc.ca/
http://www.inspq.qc.ca/
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McGill University 

 

Postgraduate Training Program in Medical Microbiology 

 

Training Objectives for Medical Legal Issues in Infectious Diseases and Medical 

Microbiology 

 

McGill University Health Centre 

 

 
Course overview and structure 

 

This part of the curriculum involves the medical and legal aspects of the practice of infectious 

diseases and medical microbiology in Canada.  The courses are given as seminars and 

presentations by the Canadian Medical Protective Association.  Residents are required to attend 

one to two sessions during the year.  The first session is arranged by Postgraduate Medical 

Education and involves a 4 hour presentation and workshop covering general medical legal issues 

that apply to all physicians.  The second presentation and workshop will be scheduled once every 

two years.  This advanced seminar will focus on issues specific to the practice of infectious 

diseases and medical microbiology and laboratory medicine. Topics covered in the sessions 

include: 

 Medico-legal principles and duties 

 Safer care: Preventing adverse events 

 Responding to adverse events 

 Legal proceedings 

 Complaints to colleges and hospitals 

 Risks in clinical research 

 

Medical Expert 

 

After completing the course, residents will understand the professional and legal expectations for 

practicing physicians and be able to discuss key concepts including: 

 

 Negligence  

 Informed consent (e.g. aminoglycoside therapy) 

 Informed discharge 

 Delegation and supervision 

 Confidentiality and privacy 

 Duty to report 

 Forms/notes/reports for legal and other purposes 

 Ethical dilemmas 

 Practice transitions and retirements 

 Conduct/boundaries 

 
Communicator 
 
Through interactions and discussions in small group sessions, the resident will:  
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 Learn how to create safer systems by incorporating Quality improvement into their daily 
work 

 Correctly document medical records and convey information to colleagues 
 Discuss adverse events with patients and their families   
 Discuss the aspects of preparing medio-legal reports 

 
Collaborator 
 
Through seminars and workshops, the resident will: 

 Understand the roles and responsibilities of the physician in subpoenas or summons to 
witness 

 
 
Manager 
 
The resident will learn about key concepts in: 

 Office practice risk management 
 Hospital practice risk management 
 Liability by practice type 

 
Health Advocate 
 
Specific resident training in this core competency will focus patient safety.  This involves 
worshops on: 

 Disclosing adverse events 
 Improving health care systems  
 

Scholar 
 
Through self-directed learning using the CMPA education website, residents will familiarize 
themselves with an extensive resource which searchable articles related to the medico-legal 
aspects of practice.   
 
Professional 
 
Specific resident training in this core competency incorporates all of the above core 
competencies.  Through these courses, residents are exposed to the current standards of medico-
legal issues.   
 
Method of Evaluation 
 
Residents will be evaluated during the small group sessions on their preparedness, participation 
and comprehension of the material. 
 

Resources 

 

7. The CMPA website contains articles about all medico-legal issues: 

http://www.cmpa-acpm.ca/cmpapd04/docs/publications/com_education-e.cfm 
 

 

 

 

Prepared by Dr Victor Leung 

 

http://www.cmpa-acpm.ca/cmpapd04/docs/publications/com_education-e.cfm
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McGill University 

 

Postgraduate Training Program in Medical Microbiology 

 

Training Objectives for Rotation in “Lab Management” 

 

McGill University Health Centre 

 

 
Rotation overview and structure 

 

This rotation involves 1 month of training in the laboratory, accompanied by interactive 

small-group teaching, in order to familiarize the individual with all of the aspects of “Lab 

Management”. This rotation broadly involves in-depth teaching and discussion of the 

following topics, including (but not limited to): 

 

 Finances (budget) 

 Human Resources (personnel, time studies, personnel management, etc.) 

 Physical Plant (space, construction, renovation, etc.) 

 Education of technologists and other personnel 

 Safety (general, physical, radiation, biological, chemical, etc.) 

 Equipment 

 Relations with other managers, administrators, government 

 Relations with other clinical areas 

 Relations with clients and users 

 Relations with other laboratories 

 Reference sources (manuals, on-line, etc.) 

 Quality Indicators (process, outcome, etc.) 

 Quality Control (QC) and Quality Assurance (QA) 

 Accreditation issues 

 Legal and Public Health issues 

 Research issues 

 

While the rotation is typically conducted during a single one-month period, it can also be 

divided into 2 blocks of 2 weeks each. In addition to attending teaching rounds and 

attending one-on-one sessions with a Clinical Microbiologist, the fellows will work 

alongside the Chief Technologist in Microbiology and one or more of the Technical 

Coordinators in Microbiology and one or more of the managers in the “Department of 

Diagnostic Medicine” (or “Department of Diagnostic Laboratories”, per the facility in 

question) in order to learn the managerial side of Clinical Microbiology. Residents will 

meet with the assigned Clinical Microbiologist to review his/her progress at least 3 times 

during a 4-week rotation (at least twice during a 2-week rotation).  



 137 

Medical Expert 

 

Through individual teaching sessions, direct laboratory observation and participation, 

extensive interaction and discussion with the assigned Clinical Microbiologist, the Chief 

Technologist, the Technical Coordinators and the Diagnostic Lab managers, as well as 

with referral to all pertinent lab manuals and reference books, the fellow should: 

 Understand how to read and analyze financial and budget statements for 

the Clinical Microbiology lab 

 Understand how to read and analyze Human Resources statements for the 

Clinical Microbiology lab, as well as the personnel-related financial issues 

(wages, deductions, benefits, etc.) 

 Understand the non-financial management issues related to Human 

Resources (behavioral, professional, union-related, etc.) 

 Devise and perform time-study analyses in the Clinical Microbiology lab 

 Understand the issues related to the Physical Plant in the Clinical 

Microbiology lab, including space allocation, workspace issues, 

heating/cooling, construction and renovation, light, environmental 

disinfection and housekeeping, etc.) 

 Implement a fair and effective continuing educational program for all 

Clinical Microbiology lab personnel 

 Understand all the facets of lab safety (general, physical and ergonomic, 

radiation, chemical, biological), implement a safety program, and know 

about the references, standards and guidelines available (WHMIS, Health 

Canada, etc.) 

 Understand the facets of equipment utilization, including implications on 

space, power supply, ventilation, noise. 

 Understand the principles as well as the advantages/disadvantages of 

equipment purchase versus reagent rental agreements 

 Understand the interaction between the Clinical Microbiology lab and 

other managers, clinical (i.e. pharmacy) and non-clinical (i.e. purchasing) 

areas, other labs (internal and external and reference), clients, users, 

government agencies, public health, etc. 

 Set up a comprehensive list and easily-accessible supply of reference 

material for all lab personnel 

 Understand and implement a Quality program, which includes appropriate 

indicators (process and outcome), Quality Assurance of reagents and 

supplies, Quality Control initiatives, and ongoing Quality appraisals 

 Understand the various governmental and non-governmental accreditation 

bodies for clinical laboratories 

 Access and understand the laws and regulations pertaining to the Clinical 

Microbiology lab, as well as those pertaining to the pertinent results 

(reportable diseases, etc.), and comprehension of the legal and ethical 

reporting of pertinent results 

 Understand the role of Research in the Clinical Microbiology lab, 

including both basic and applied research principles 
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 Undertake relevant and feasible research studies involving the Clinical 

Microbiology lab, with or without additional clinical and non-clinical 

personnel from the facility, the community, or other agencies 

 
Communicator 

 

Through interactions with the staff Clinical Microbiologist and laboratory staff: 

 Develop a strategy for interaction with all users of the microbiology 

laboratory 

 Develop a strategy for interaction with all lab personnel in the Clinical 

Microbiology lab 

 Understand the critical importance of communicating promptly and 

appropriately all vital lab-related information to all pertinent and relevant 

laboratory personnel, clinical personnel, administrators, government, 

public health, and/or other individuals / agencies, as deemed necessary 

 Ensure that all communication is timely, comprehensive, relevant and 

understandable 

 Develop skills to teach and educate laboratory and clinical personnel 

 
Collaborator 

 

Through interactions with other medical and non-medical personnel: 

 Understand the laboratory’s role in the entire healthcare system, including 

(but not limited to): other labs (internal, external and reference), clinical 

personnel, other clinical and non-clinical areas, facility administrators, 

public health, governmental and non-governmental agencies, and other 

pertinent individuals / agencies 

 Understand the ethical and legal guidelines, regulations and laws relevant 

to the practice of Clinical Microbiology and specifically to the conduct 

and actions of the Clinical Microbiology lab 

 
Manager 

 

The fellow will be required to familiarize himself/herself with all of the relevant material 

and topics listed above, in order to become: 

 a competent and effective manager of a Clinical Microbiology lab 

or, alongside a designated manager: 

 a competent and effective professional partner of a lab manager, if such a 

lab manager is already present or has been designated by the facility 

 
Health Advocate 

 

The fellow will look at the overall structure and function of the Clinical Microbiology lab 

in order to evaluate, assess and improve its role as a component of the healthcare system 

responsible for optimizing the health status of the population being served. This includes: 
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 Maximize efficiency and cost-effectiveness, taking into account relevant 

financial and human resources issues 

 Evaluate the usefulness and implementation of new or novel diagnostic 

tests 

 Understand the complexity and competing issues in the diagnosis of 

infectious diseases, including the divergent costs, utilities and implications 

of the various assays, methods and approaches 

 Implement and maintain a safe environment in the Clinical Microbiology 

lab and in the facility 

 Interact with the appropriate individuals and agencies in order to improve 

the overall health of the population being served 

 
Scholar 

 

Through self-directed learning, participation in rounds / seminars / journal club / other 

rounds and other educational activities: 

 Review and updating of the curriculum resource document for this topic 

 Participate in lab rounds which involve teaching other lab personnel, 

clinicians, and/or other healthcare personnel about the functioning and role 

of the Clinical Microbiology lab 

 A research project may be arranged with the pertinent Clinical 

Microbiologist 

 
Professional 

 

The fellow is expected to understand and to learn the role of the lab professionals with 

respect to: 

 Professional, legal and ethical responsibilities related to the running and 

management of a Clinical Microbiology lab 

 Conduct himself/herself professionally when managing or running the lab, 

including all interaction with individuals and agencies external to the 

Clinical Microbiology lab 

 Understand the legal, public health and social aspects of the tests 

undertaken in the lab as well as the implications of the reports being issued 

 

 
Method of Evaluation 

 

The fellow will be evaluated by the Clinical Microbiologist designated to supervise the 

fellow during this rotation. An in-training evaluation report based on the designated 

Clinical Microbiologist, as well as feedback from the Chief Technologist, the Technical 

Coordinators, other laboratory technologists, other Clinical Microbiologists, other 

healthcare professionals, and any other pertinent individuals (if appropriate and relevant) 

will be presented to the fellow at the end of their rotation. 
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Resources 

 

1. Core syllabus for “Lab Management” 

2. ASM manual – pertinent sections on laboratory management and quality issues 

3. Quebec laws and regulations pertaining to Health and Social Services 

4. Biosafety Manual – Health Canada 

5. Biosafety Manual – Centers for Disease Prevention and Control (CDC), USA. 

6. Hospital (facility) “Union Manual” 

7. Accreditation Canada Manual 

8. College of American Pathologists (CAP) Accreditation Manual 
 

 

 

 

 

 
Prepared by Dr Mark Miller 
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McGill University 

 

Postgraduate Training Program in Medical Microbiology 

 

Training Objectives for Microbiology Laboratory Accreditation 

 

McGill University Health Centre 

 

 
Rotation overview and structure 

 

This rotation is included in the bacteriology training curriculum. The resident should be 

participating in a 5 days rotation with the MUHC Quality Manager, assistant chief-technologist 

and Accreditation Specialist to review all steps included in the preparation of an Accreditation 

Canada microbiology visit. The resident will become familiar with the Accreditation Canada 

laboratory guidelines ISO 15189, laboratory preparation, audits process and Qmentum tracers. 

The resident will visit the laboratory and do a quality and safety audit and discuss-it with the 

supervisor. The resident will also meet with the Quality Manager and chief technologist to 

understand the accreditation process. The resident will assist to at least one meeting of the 

Laboratory Quality Management Group and participate in at least one quality improvement 

laboratory indicators. 

 

Medical Expert 

 

Through quality and safety audits, review of the Quality and Safety Manuals, lecture of 

Accreditation Canada guidelines and meeting with Quality specialists; 

 

 Acquired the knowledge on Accreditation Canada laboratory guidelines based on ISO 

15189  

 Understand and be able to implement principles included in the MUHC Quality and 

MUHC Safety Manual 

 Be able to conduct audits on quality and safety, identify deficiencies and prepare an 

action plan for the laboratory. 

 Maintain quality and safety in the laboratory as an ongoing process. 

 Understand the challenge of maintaining laboratory accreditation with the needed 

interaction with administration, clinician, nurse and LIS. 
 
Communicator 
 
Through interaction with the Quality specialist: 

 Develop a strategy for interaction with the different persons involved in the accreditation 
process: bench technologists, laboratory administration, clinicians, nurses and LIS 
manager. 

 Develop skills in concisely communicating the laboratory needs for laboratory 
accreditation at all administrative levels.  

 
Collaborator 
 

 The implementation and maintenance of an accredited laboratory evaluation require an 
excellent collaborator skill to work with different disciplines and integrate findings. 
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Manager 
 

 The resident will need to acquired the skills needed to manage multiples tasks needed to 
keep his laboratory accredited and discuss his approach with the Quality manager.  

 
Health Advocate 
 
Specific resident training in this core competency will focus on the implementation and 
maintenance of the accreditation status of the laboratory to comply with Accreditation Canada 
standards. The resident will need to advocate high microbiology standards within the hospital and 
with laboratory clients (patients, physicians, nurses, CLSC).  The resident will discuss with his 
supervisor different approach to promote quality.  
 
Scholar 
 
The resident may participate in a quality audit and present the results to a scientific meeting.  
 
Professional 
 

 The resident should develop inter-professional skills needed to work in a multi-
disciplinary quality committee. Mutual respect and comprehension should be favored to 
let each team member collaborate successfully to the discussion.. 

 

 
Method of Evaluation 
 

The trainee will be evaluated by the quality officer and quality microbiologist during their 

rotation. The trainee will have to submit a quality audit report and action plan for the audited 

laboratory. An in-training evaluation report based on feedback will be presented to the trainee at 

the end of their rotation. 

 

Resources 

 

8. Accreditation Canada Qmentum Laboratory norms. 

9. MUHC Quality and MUHC Safety manual 

10. Accreditation Canada previous action plan and accreditation reports 

11. MUHC Quality and Safety Audit 

12. MUHC and Accreditation Canada eLearning Sessions on Laboratory Accreditation 

13. CSA:ISO 15189 norms  

14. Lectures on Laboratory Accreditation 

 

 

Prepared by Dr Pierre Lebel  
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McGill University 

 

Postgraduate Training Program in Medical Microbiology 

 

Training Objectives for Serology 
 

McGill University Health Centre 

 

 
Overview 

 

This training objective is part of the rotation in Serology, which can be held at the MGH 

site. The rotation involves 1 month of training in all aspects of serology from specimen 

collection to result reporting. During the rotation the resident will observe the 

performance of various techniques performed in the labs, will review protocols and 

participate in protocol revisions, will participate in the evaluation of new kits and assays 

if applicable, and will review literature on performance, implementation and cost-

effectiveness of selected serological assays and algorithms. The rotation is also 

supplemented by IDMM rounds during which will be reviewed principles of serology and 

most widely used serological techniques.  

 

 

Medical Expert 

 

Through a review of the references, laboratory procedures manual, and from observing 

bench work with the laboratory technicians, the residents should: 

 

 Be familiar with each of the technologies available for serological testing, their 

general advantages and disadvantages with respect to reproducibility, sensitivity and 

specificity, volume testing, turn-around-time, cost, technical expertise, subjectivity: 

o EIA (liquid, lateral flow) 

o Immunofluorescence (direct and indirect) 

o Agglutination tests (particle, direct) 

o Immunochromatographic testing (Western blot, immunoblot) 

o Uncommon techniques, and tests of mostly historical significance (complement 

fixation,  hemaglutination assays, radioimmunoassay)  

 Understand the relevant variations in these techniques to detect: 

o Antibody vs antigen 

o IgG, IgM, Total Ig, IgA 

o For IgM: simple vs capture assays 

 Understand technical variations used for: 

o Competitive assays 

o Neutralization assays 

 Understand the factors that are important in the Pre-analytic steps of serological 

testing: 

 Types of specimens used and how they are transported, processed, and stored 
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o Serum 

o Plasma 

o Other body fluids 

 Determinants of specimen quality ( hemolysis, particulates, specimen age, freeze-

thaw cycles 

 Know factors that impact the Analytic steps of serological testing 

 Understand the available options for implementing each technology 

o Batch processing, automated processing 

 Know the factors important in the Post analytic steps of serological testing: 

o Understand the interpretation of analytic results: 

o Setting thresholds for positivity and gray zones 

o Comparing results between samples 

o Analytic sensitivity, dynamic range, linear range 

o Communication of results, use of comments and interpretive guides 

 Quality control 

o Understand the use of QC standards and calibrators 

o Understand the monitoring of result variance, Levey-Jennings plots 

o Understand the design and interpretation of proficiency tests 

o Understand QC processes for specimen and reagent volumes 

 
Manager 

 

 Understand the factors involved in choosing a platform technology 

 Learn to design comparative evaluations of kits and to interpret published 

comparisons of commercial assay (be knowledgeable on the use of gold standards, the 

analysis of discrepant results, and the concepts of generalizability) 

 Understand principles of evaluating workflow and technical time in serology 

 Understand the issues related to point-of-care testing: test characteristics, education, 

algorithms, QC (using the example of HIV) 

 Understand principles of cost evaluation (taking into account reagents, workflow, 

capital costs, reagent rental, analyzer menus, reagent stability (open, closed), sample 

volume,..) 

 
Collaborator/Health advocate/scholar 

 

 Understand how diagnostic algorithms are designed and interpreted for specific 

infections (ex: Hepatitis B and C; Syphilis; Toxoplasmosis; HIV) 

 Understand how to design algorithms for testing of clinical syndromes (ex: Hepatitis: 

acute, chronic, immunity, during treatment) 

 Understand mechanisms for review of results 

 Design of algorithms for specific populations (ex: prenatal, pre- and post-transplant) 
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Communicator 

 

 Learn the roles of the microbiologist as a consultant 

 Develop strategies to communicate results of a comparative evaluations to laboratory 

personnel and management 

 To inform clinicians and other “users” of advantages and limitations of serological 

assays 

 
Resources 

 
15. MUHC Serology procedures manual 
16. Package inserts of assays in current use 
17. IDMM Lecture on Serology 
18. Serology chapter in Manual of clinical Microbiology (Murray, Bailey and Scott, or 

Koneman)  

 

 

 

Prepared by Dr Michael Libman  
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McGill University 

 

Postgraduate Training Program in Medical Microbiology 

 

Training Objectives for Viral Hepatitis  

 

McGill University Health Centre 

 

 

 
Rotation overview and structure 

 

The viral component of the Infectious Disease program provides training in identification 

and management of viral hepatitis (e.g. Hepatitis A, B and C) as they pertain to Clinical 

Infectious Diseases. In addition to a scheduled half-day interactive teaching session, 

resident education is incorporated during relevant clinical rotations in the form of in-

patient case rounds and outpatient clinic exposure both during Infectious Diseases clinics 

(where a significant number of HCV infected patients are managed) and the 

Immunodeficiency Clinic which provides care and conducts research in HIV-HCV and 

HIV-HBV treatment and the evaluation of new HCV therapies  

 
Objectives 

 

The general objectives are for the residents to be able to identify and manage patients 

acutely and chronically infected with various common viral hepatitides including: 

12. Developing an appropriate differential diagnosis  

13. Ordering and interpreting diagnostic testing (serology and virology) 

14. Understanding the risk factors for acquisition of infection and role of partner 

notification, testing, counseling and prevention through vaccination 

15. To be able to perform and interpret ancillary investigations related to viral 

hepatitis  

16. To develop an appropriate treatment plan 

17. To understand when it is important to involve additional specialists and health 

care personnel in the care of such patients in a team approach (e.g. hepatologists, 

nurses, psychologists, addictions specialists etc….)  

18. Be able to stage of the severity of liver disease and screen for hepatocellular 

carcinoma  

19. To gain an understanding of public health and preventative aspects of hepatitis 

infections. 

20. Counsel patients on behavioural modifications to reduce the risk of exposure to 

hepatitis strains. 

 
Core Themes/Specific Objectives 

 

Theme 1: Acute and chronic hepatitis B virus (HBV) infection: 

Residents will understand the following concepts: 

 global patterns of HBV infection and transmission  
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 natural history of acute and chronic HBV infection, including the phases of 

vertical and horizontal transmission  

 predictors of the progression of chronic HBV infection  

 interpretation various serologic patterns and relate them to disease states 

 significance of ALT and HBV DNA in HBV disease 

 management of HBV in specific populations (e.g. pregnancy, patients undergoing 

chemotherapy or treatment with monoclonal antibody therapies ) 

 interaction of HBV and HIV and implications for therapy  

 role of HBV vaccination in disease prevention 

 indications for and drugs used in HBV treatment 

 issues of resistance to HBV treatment and its consequences 

 

Theme 2: Acute and chronic Hepatitis C virus (HCV) infection 

Residents will understand the following concepts: 

 epidemiology of HCV infection and risk factors for transmission  

 natural history of acute and chronic HCV infection 

 risk factors for progression to endstage liver disease in HCV  

 interpretation various serologic patterns and relate them to disease states 

 significance of HCV Genotype and RNA in treatment outcomes and monitoring 

 identification of treatment options for HCV-infected patients, including 

appropriate screening, initiation of therapy, monitoring for response, and 

management of toxicities  

 response rates and side effects of standard HCV treatments  

 multidisciplinary approach to the delivering HCV treatment 

 management of HCV in specific populations (e.g. cirrhotics) 

 interaction of HCV and HIV and implications for disease progression and therapy  

 advances in therapies with directly active agents for HCV 

 

Theme 3: Acute hepatitis A infection (HAV) 
Residents will be able to: 

 indicate how the HAV is transmitted 

 identify individuals at risk for infection  

 describe the symptoms and clinical course of the disease 

 counsel patients regarding vaccination for HAV 

 
Clinical & Laboratory Thinking Skills 

Through interactions on the hospital service and in the clinic, residents are expected to 

develop: 

9. Cognitive processes, including formulating a clear differential diagnoses, 

interpreting complex serologic patterns, use of supportive diagnostic testing and 

formulating management plans.  

10. Analysis skills, including  

a. Collecting and organizing medically – relevant data in a systematic 

fashion; 

b. Presenting relevant data concisely  
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c. Assessing the validity of the data (including clinical significance)  

d. Integrating knowledge and data to make informed judgments 

e. Drawing appropriate conclusions based on the results  

11. Communication skills, including discussing and presenting relevant clinical 

findings and/or lab results 

12. Interpersonal and citizenry skills, including working effectively as a consultant 

to relevant primary teams and interacting with allied health personnel.   

Collaborator: 

Be exposed to and understand the importance of a multidisciplinary approach to the 

management of viral hepatitides through rotations in the outpatient and inpatient settings.  

Manager: 

No specific aspects of this competency are required beyond those outlined under the 

general medical microbiology section. 

Health Advocate: 

No specific aspects of this competency are required beyond those outlined under the 

general medical microbiology section. 

Scholar: 

Residents are encouraged to supplement provided teaching with self-directed learning 

and active participation in relevant clinics and case rounds/seminars. 

A research project may be arranged with the relevant attending staff. 

Professionalism: 

No specific aspects of this competency are required beyond those outlined under the 

general medical microbiology section. 

Method of evaluation: 

Residents will be evaluated during the small group sessions on their participation, 

preparation and comprehension of the material 

 

Prepared by Dr Marina Klein 
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McGill University 

 

Postgraduate Training Program in Medical Microbiology 

 

Training Objectives for HIV/HBV Antiviral Drug Susceptibility Testing 

 

 McGill University Health Centre 

______________________________________________________________________ 

 
Overview 

 

This training objective is part of the rotation in Molecular 

Microbiology/Virology and will be carried out at the Jewish General Hospital site. 

Additional training may be obtained at the Laboratoire de Sante Publique molecular 

biology unit. The rotation involves a minimum training period of  1 month in all aspects 

of HIV and HBV  antiviral drug susceptibility testing including indications for and 

appropriate use of tests, specimen collection, and result reporting. During the rotation the 

resident will observe the performance of various techniques performed in the labs, will 

review relevant protocols, and participate in critical assessment of protocol performance. 

The resident may participate in the evaluation of new assays if available, and will at a 

minimum review literature on performance, implementation and cost-effectiveness of 

selected antiviral drug susceptibility assays and algorithms. The rotation is also 

supplemented by IDMM rounds during which will review principles of antiviral drug 

susceptibility testing, including the most widely used genotypic and phenotypic 

techniques.  

 

Medical Expert 

 

The resident will be introduced to this topic via introductory lectures on HIV and 

HBV antiviral drug susceptibility. This will form the basis for a subsequent review of 

pertinent scientific literature, reference texts, and site or assay specific laboratory 

procedures manual and standard operating procedures. The resident will have the 

opportunity to observe the workflow and techniques used by laboratory technicians in 

specialized laboratories (JGH and LSPQ). Accordingly the resident should: 

 

 Understand the indications for and benefits of HIV/HBV antiviral drug susceptibility 

testing 

 Understand the limitations of HIV/HBV antiviral drug susceptibility testing 

 Understand the differences and advantages/disadvantages among genotypic and 

phenotypic testing 

 Be familiar with the most widely used technologies available for HIV and HBV 

antiviral drug susceptibility testing. This should include assay technical aspects, 

specifics of platform technology, origin of databases used for interpretation, and a 

general understanding of bioinformatics tools used for interpretation. 
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 Understand factors relevant to pre-analytic stages of testing and specifically be 

familiar with the requirements for specimen collection, sample processing and 

storage, transport, and sample quality/integrity 

 Be familiar with assay specific reproducibility, sensitivity and specificity 

 Be familiar with additional factors that impact upon successful analysis including but 

not limited to viral load, viral subtype variation, recombinant viruses, mutation, and 

significance of archival virus 

 Be familiar with turn-around-time and cost 

 Be familiar with manpower and technical expertise required 

 Understand factors important in the post analytic stages of HIV and HBV antiviral 

drug susceptibility testing including but not limited to interpretation and 

communication of results 

 Be familiar with quality control factors, including use of QC standards and 

calibrators, monitoring of result variance, design and interpretation of proficiency 

tests, and QC processes for specimen and reagent volumes 

 
Manager: 

 

 Understand the factors considered in selecting an HIV/HBV antiviral drug 

susceptibility testing assay 

 Learn to critically evaluate available assays, including assay and platform technology 

as well as databases and bioinformatic tools required for interpretation.  

 Interpret published comparisons of assays and understand the use of gold standards, 

the analysis of discrepant results, and the concepts of generalizability 

 Understand principles of evaluating workflow and technical time in antiviral drug 

susceptibility testing  

 Understand principles of cost evaluation including but not limited to capital costs, 

platform rental, reagent cost, reagent stability, sample acquisition costs, workflow, 

technologist time and effort, and service contracts. 

 
Collaborator/Health advocate/Scholar: 

 

 Understand the indications, appropriate use, and supporting evidence for HIV/HBV 

antiviral drug susceptibility testing 

 Understand how antiviral drug susceptibility testing algorithms are designed for HIV 

and HBV   

 Understand how to design algorithms for testing in specific clinical situations and for 

specific populations (e.g. primary and chronic infection, infection in pregnancy, prior 

to alteration of therapy, etc.) 

 Understand mechanisms for interpretation and review of results  

 Understand situations where advice/input of an HIV/HBV antiviral drug susceptibility 

testing expert is required 
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Communicator/Professional: 

 

 Understand the role of the microbiologist consultant in communicating results to the 

end user 

 Develop strategies to communicate results of assay or algorithm evaluations to 

laboratory personnel, fellow microbiologists, and laboratory management 

 Be capable of informing clinicians and other end-users regarding the indications, 

advantages, costs, and limitations HIV/HBV antiviral drug susceptibility testing 

 Be capable of acting as a resource person to provide requested information to 

clinicians and other end-users 

 Be aware of expert resources available for consultation 

 
Resources: 

 
19. JGH and LSPQ antiviral drug susceptibility testing procedures manual 
20. Package inserts of assays in current use 
21. IDMM Lecture on HIV/HBV antiviral drug susceptibility testing 
22. Relevant chapters in textbooks of clinical microbiology (e.g. Murray, Bailey and 

Scott, or Koneman)  
23. DHHS and other North American and European published guidelines on 

HIV/HBV antiviral drug susceptibility testing 

24. Peer-reviewed scientific literature pertaining to HIV/HBV antiviral drug 

susceptibility testing 
 

 

 

 

 

 

 

Prepared by Dr G. Zaharatos 
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McGill University 

 

Postgraduate Training Program in Infectious Diseases/Medical Microbiology 

 

Training Objectives for Virology Rotation 

 

Montreal Children’s Hospital, McGill University Health Center 

 

 
Rotation overview and structure 

 

This rotation involves 6-8 weeks of training in the diagnostic aspects of virology. This usually is 

divided into 2 rotations.  Residents will be required to participate in all teaching rounds and other 

educational events that will be occurring related to the Virology laboratory. Laboratory training 

will be accompanied by interactive small-group teaching. The resident will meet with the 

Assistant Chief Technician and the Microbiologist at the beginning of the rotation to plan the 

content of their time in the virology laboratory.  The resident is also expected to present a 

teaching session on a virology topic to the technicians and the microbiologists sometime near the 

end of his/her rotation.   The following groups of viruses will be covered during the rotation: 

 

1. Respiratory viruses 

Influenza 

Parainfluenza viruses 

Adenovirus 

Respiratory syncytial virus 

Rhinovirus 

Coronavirus 

Human metapneumovirus 

 

2. Gastroenteritis viruses 

Rotavirus 

Norovirus 

Adenovirus 

Other small round viruses 

 

3 Enteroviruses 

Coxsackie viruses 

Echo viruses 

Polio viruses 

 

4 Hepatitis Viruses 

Hepatitis A 

Hepatitis B 

Hepatitis  C 

Delta agent 

 

5. Herpes Viruses 

Cytomegalovirus 

Epstein Barr Virus 

Herpes Simplex Virus 1 and 2 
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Other herpes viruses.  

 

6. Chlamydia trachomatis 

 

 

The fundamentals which will be covered include: 

Basic viral epidemiology 

Disease characteristics and manifestation 

Specific anti-virals 

Culture and other identification techniques 

Characterization and differentiation of the various viruses 

Public health implications of diagnostic virology.  

 

 

The rotation is typically 2 months divided into 2 blocks.  In addition to attending teaching rounds, 

and attending one-on-one sessions with a Clinical Microbiologist, the fellow will work at the 

bench beside the Virology technologists to learn the necessary technical skills required in the 

virology laboratory.  The bench aspects include: Choice and procurement of specimens, transport 

and processing, tissue culture, direct and indirect fluorescence, and viral identification using a 

variety of methods. Areas of molecular diagnostics will also be explained.  Residents will meet 

with the assigned Clinical Microbiologist to review his/her progress at least once per week and 

will prepare questions and answers for an interactive face to face session.  

 

Medical Expert 

 

Through individual teaching session, direct laboratory observation and participation, and review 

of all pertinent lab manuals and reference books, the fellow should be able to: 

 Understand the optimum choice of specimens for virology testing 

 Understand all processes involved in generating a virology result from specimen 

reception to final release of the report  

 Understand the transport and processing of virology specimens 

 Understand the advantages and disadvantages of the various identification methods  

 Understand biosafety concerns as they apply to the virology laboratory 

 Understand the public health implications of virologic testing 

 Select medically appropriate virologic tests, in a cost-effective, ethical and useful manner 

 Recognize the limitations of some virology test results 

 Retrieve and implement the information necessary to provide optimal testing of 

specimens 

 Access, retrieve, appraise and apply relevant information to problem-solving 

 Identify and implement appropriate preventative and prophylactic measures that are 

relevant to the safety and practice of virology. 

 Understand the basics of infection control and how this applies to the virology laboratory. 

 Provide appropriate consultation to clinicians, residents and other healthcare providers on 

the interpretation of laboratory results  

 Demonstrate insight into his/her limitations 
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Knowledge and Skills 

 

The resident shall demonstrate specific knowledge and skill in the following areas:  

 

-Quality Control as it relates to clinical virology 

-Specimen procurement and transport of specimens for virology  

-Specimen processing and tissue culture inoculation as it relates to the variety of 

specimens received in           the virology laboratory 

-Elements and practice of tissue culture propagation and maintenance 

-Tissue culture techniques for the primary isolation of viruses including shell vial assay. 

-assessment of cytopathic effect and the interference assay. 

-Technique of Immunofluorescence, direct and indirect, applied directly to clinical 

specimens and to tissue culture isolates for identification of specific viruses 

-Techniques of  haemabsorption, and haemagglutination inhibition 

-Culture of Chlamydia trachomatis from pediatric samples 

-Enzyme Immunoassay technique for the detection of pediatric gastroenteritis viruses 

-Virus identification by neutralization 

-Utility of electron microscopy and immunoelectron microscopy as it relates to virology 

diagnostics 

-Detection of viruses directly in samples by hybridization and PCR. 

 

 

Communicator 
 
Through interactions with laboratory staff and other healthcare providers: 

 Develop a working relationship and understand the role that each plays in the healthcare 
system 

 Effectively convey information both verbally and written to laboratory staff and other 
healthcare providers 

 Effectively present a teaching session to the technicians that combines information of 
clinical and laboratory relevance. 

 

 
Collaborator 
 
Through interactions with laboratory staff, other healthcare providers, and support staff: 

 Work well with and show respect for others involved in patient care 
 Understand the laboratory, clinical, public health and Infection Control interconnections 

and collaboration 
 Interact with clinicians, technologists, and Infection Control personnel regarding results 

from the virology laboratory.   
 Maintain confidentiality and professionalism 
 Participate in inter-professional teams/committees as appropriate 

 
 
Manager 
 
Through participation in research, laboratory committees and teaching rounds: 

 Effectively manage time and work demands to complete bench rotations and carry out 
research project(s) if possible  
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 Understand the aspects of lab management and quality assurance by participating in 
management meetings and as a member of the quality committee 

 Review aspects of the laboratory manual and participate in updates to procedures and 
tests as required.  

 Organize a teaching seminar for the technologists and the microbiologists 
 
Health Advocate 
 
Through interaction with laboratory technologists, managers, administrators, other healthcare 
providers, etc: 

 Identify and respond to the demands placed on the virology laboratory by clinicians and 
administrators 

 Promote the use of appropriate laboratory testing to reduce unnecessary tests and costs 
and to maximize the generation of clinically useful patient results 

 Identify the potential safety issues in the virology laboratory and help provide solutions 
for minimizing the risks to staff, patients, students and visitors 

 Understand the complexity and competing issues in the virology, including the divergent 
costs and utilities of various assays 

 
Scholar 
 
Through self-directed learning, participation in rounds/seminars/journal club and other 
educational activities: 

 Demonstrate on-going learning by presenting at a teaching session for technologists and 
Microbiologists.  various educational events 

 Demonstrate understanding of the material at hand by participating in weekly question 
and answer interactive sessions with the microbiologist. 

 Participate in continuing professional development by attending relevant Infectious 
Disease or Microbiology rounds, conferences, etc. 

 Provide education for virology staff and other healthcare providers through both formal 
and informal teaching sessions 

 Participate in research activities as they arise 
 
Professional 
Throughout their day-to-day activities in the microbiology laboratory: 

 Maintain appropriate professional behaviors including honesty, integrity, commitment, 
compassion and respect 

 Demonstrate appropriate ethical standards and respond to ethical issues as they arise 
 
Method of Evaluation 
The trainee will be evaluated by the laboratory technologists as well as by the medical 

microbiologists during their rotation. At the end of each bench rotation, the resident will be given 

a set of “unknowns” and will be required to work these up. The resident will also sit with the 

microbiologist and go over questions related to virology. An in-training evaluation report based 

on feedback from the laboratory technologists and medical microbiologists will be presented to 

the trainee at the end of their rotation. 

 

Resources:  

ASM Manual: pertinent sections on Virology 

Biosafety Manuals, Health Canada and CDC 

Clinical Virology Manual (Spector and Lanz) 

 

Prepared by Dr Jane McDonald 


