
 

Canadian College of Microbiologists 

Syllabus for Examination Preparation for Fellows in Clinical Microbiology (FCCM) 

This syllabus has been prepared as a study guide for the written and oral components of the FCCM examination.  

The syllabus reflects the core competencies in which a candidate must demonstrate proficiency in order to be 

certified as an FCCM, practicing within the FCCM scope of activity (https://www.ccm.ca/wp-

content/uploads/2019/10/FCCM-Scope-of-Activity.2019.pdf ).  Numerous study topics, practice questions, and 

references are listed in this document; however, this is not an exhaustive list and any relevant topic in clinical 

microbiology may be included in the final exam. 

The content breakdown of the written exam is: 40 – 50% bacteriology, 15 – 20% virology, 10 – 15% mycology, 10 – 

15% parasitology, 10 – 15% other (public health, infection control, immunology, etc.).  The oral exam consists of 

three cases and evaluates six different content areas in each case: 1) Diagnostic systems and interpretation of 

laboratory data, 2) Laboratory quality control, 3) Hospital infection prevention and control, 4) Laboratory 

management and regulation, 5) Laboratory biosafety and 6) Public health and epidemiology. 

Core Competencies Evaluated in the Examination Process 

Diagnostic Systems and Interpretation of Laboratory Data 

The candidates should be able to: 

1. Discuss the various bacterial, viral, fungal, and parasite pathogens in terms of their physiology, genetics, 

molecular biology, and pathogenesis. 

2. Describe the epidemiology of infections caused by these infectious agents. 

3. Describe the elements of the immune system that related to microbial defenses, the tests required to 

evaluate immune function, and be able to differentiate tests of acute infection and immunity. 

4. List the significant normal human microflora. 

5. Establish a differential diagnosis based on a clinical case presentation. 

6. Describe the clinical criteria for the submission of specimens for microbiologic examination. 

7. Discuss the procedures relevant to the collection, transport, storage, and processing of clinical specimens 

(pre-analytical, analytical, post-analytical). 

8. Discuss the appropriate methods for the examination of microbiology specimens and for the presumptive 

and definitive identification of microbial pathogens.   

9. Describe the principles and performance details of commonly used and novel assay systems. 

10. Describe the nature and activity of antimicrobial agents in general use, their associated toxicities and their 

mechanisms of resistance.  Additionally, candidates should be able to identify the intrinsic resistance 

patterns for microorganisms with predictable patterns. 

11. Discuss the laboratory principles for testing antimicrobial activity. 
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12. Be knowledgeable of the empirical management of clinical cases and know the first-line antimicrobial 

agents recommended for common pathogens while respecting the boundaries as laboratorians not 

providing specific patient treatment advice. 

13. Interpret the results of the microbiology testing to the clinician. 

Laboratory Quality Control 

The candidates should be able to: 

1. Explain quality control principles applicable to each division of the microbiology laboratory as expected 

when bench-level quality control questions/issues are identified. 

2. Discuss expected rates/ranges of standard quality control measures such as blood culture contamination 

and positivity, specimen rejection, an antimicrobial susceptibility tests. 

3. Discuss the quality control standard practices for media, reagents, antimicrobials, with description of CLSI-

directed practices. 

4. Discuss the process of error management, including investigations and reporting requirements.   

Hospital Infection Prevention and Control 

The candidates should be able to: 

1. Describe the epidemiology of hospital-acquired infections and the principles involved in their prevention. 

2. Discuss the risks of and follow-up required for laboratory-acquired infections. 

3. Discuss the structure and functions of a hospital infection control program. 

4. Describe the infection control isolation procedures appropriate to specific disease entities. 

5. Describe an approach to outbreak management, including knowledge of epidemiology, incubation 

periods, seroprevalence, transmissibility, control measures, and analytical tools.  Detail the role of the 

laboratory in these investigations. 

6. Discuss the principles, performance, and limitations of non-molecular and molecular epidemiological 

methods. 

7. Discuss the best practices documents that exist to monitor hospital-acquired infections such as surgical 

site infections, central line bloodstream infections, etc. 

Laboratory Management and Regulation  

The candidates should be able to: 

1. Discuss quality management principles including quality management systems with focus on the quality 

system essentials structure. 

2. Explain quality assurance principles applicable to each division of the microbiology laboratory.   

3. Discuss the required investigation, documentation and process improvement of nonconforming events. 

4. Describe the process of ssay evaluations (including verification and validation principles and 

determinations of sensitivity, specificity, positive and negative predictive values, etc.) of qualitative and 

quantitative systems.  

5. Describe proficiency testing programs. 



6. Describe standard laboratory documents in detail (eg. SOPs, validation reports, test information guides, 

etc.) 

7. Discuss staffing practices, including training and competency programs. 

8. Discuss the costs incurred by the microbiology laboratory and develop a cost-conscious approach to the 

provision of the diagnostic services. 

9. Apply the principles of historical data analysis, usage estimate, and test planning. 

10. Discuss the laboratory principles of decontamination, disinfection and sterilization. 

11. Discuss WHMIS, biosafety cabinets, universal precautions, personal protective equipment, and spill clean-

up procedures. 

12. Detail biological risk groups and containment levels. 

13. Describe licensure and accreditation requirements for laboratories.  

14. Describe the contents of the Human Pathogens and Toxins Act (HPTA). 

15. Discuss biosafety and biosecurity assessments and practices. 

16. Discuss the transportation of dangerous goods regulation and practices. 

Public Health and Epidemiology 

The candidates should be able to: 

1. Discuss the principles of passive and active immunization in the prevention of infectious diseases. 

2. Describe standard vaccines and vaccination programs implemented in Canada. 

3. Discuss the public health applications of the information generated by the microbiology laboratory. 

4. Describe the rationale used for Reportable/Notifiable disease assignment. 

5. Describe the epidemiology of infectious diseases in Canada and worldwide. 

6. Demonstrate knowledge of public health investigations/management of reportable diseases. 



Sample Written Exam Questions 

1. A 67 y/o patient who underwent a renal transplant in 2017 is admitted because he presents with low 
grade fever, chills, fatigue and cough. A sputum culture is negative for potential pathogens but a blood 
culture is positive at day 4 of incubation. Gram stain of the aerobic bottle is reported as pleomorphic 
Gram-positive bacilli, some appearing to branch. Pinpoint colonies are seen on subculture at 48 hours 
incubation. Colonies after several days of incubation are non-hemolytic and pink. Gram stain of the colony 
shows Gram positive cocci and coccobacilli.  Repeated MALDI-TOF fails to identify the organism. Based on 
the phenotypic characteristics, a CAMP test is performed and is positive. What is the most likely 
identification? 

 
a) Listeria monocytogenes 
b) Rhodococcus equi 
c) Methylobacterium radiotolerans 
d) Nocardia farcinica 
e) Lactobacillus rhamnosus  
 

2. What is the insect vector for the Zika virus? 
 

a) Ixodes scapularis 
b) Anopheles species 
c) Aedes aegypti 
d) Culex pipiens 
e) Rhodnius prolixus  

 
 

3. Which of the following process is responsible for antigenic shifts in Influenza virus? 
 

a) Genome reassortment between two or more subtypes 
b) Homologous recombination 
c) Conjugation 
d) Viral RNA polymerase infidelity 
e) Genome instability 

 
 

4. Human Pathogens and Toxins Act does not pertain (or apply) to: 
 

a) Anyone that is conducting activities with human pathogens and toxins whether imported or 
domestically acquired 

b) The disposal or abandonment of a human pathogen or toxin 
c) A human pathogen in an environment in which it naturally occurs, and that has not been 

cultivated or intentionally collected 
d) National security and safety 
e) Risk Group 2 human pathogens 

 
 
 
 
 



5. The following is seen in a microscopic urinalysis of an immigrant from Uganda.  

 
Name the organism in the image. (Image courtesy of CDC). 

 
a) Schistosoma haematobium 
b) Balantidium coli 
c) Schistosoma japonicum 
d) Schistosoma mansoni 
e) Candida glabrata 

 

6. A female baby is born at 38.5 weeks gestation with a rash, low birthweight, hepatosplenomegaly, and 
bilateral cataracts. The infant’s presentation is thought to be a result of a maternal infection acquired 
while the baby was in utero.   What is the most likely infection to have caused this clinical presentation? 

a)  Cytomegalovirus 
b)  Group B streptococcus 
c)  Rubella virus 
d)  Toxoplasma gondii 
e)  Treponema pallidum  

 
 
 
 
 
 
 
 
 
 
 
 



7. A slowly developing, ulcerating skin lesion occurs in a horticultural worker and yields on culture a 
dimorphic fungus but no pathogenic bacteria.  Based on the image of the lactophenol prep portrayed 
below, the causal organism is likely to be: 

 

  
 

a) Blastomyces dermatitidis 
b) Histoplasma capsulatum 
c) Coccidioides immitis 
d) Sporothrix schenckii 
e) Paracoccidioides brasiliensis 

 
 

8. Identify the causative agent most likely associated with the clinical clues: 

70 year old with chronic obstructive lung disease, acute onset of cough and fever of 41C, pulse 90/min, 
sputum which shows PMNs and mononuclear cells but no bacteria by Gram stain. 

 
a) Streptococcus pneumoniae 
b) Mycoplasma pneumoniae 
c) Haemophilus influenzae 
d) Legionella pneumophila 
e) Staphylococcus aureus 
 
 
 
 
 
 
 
 
 
 
 
 



9. In population approaches to the control of infectious diseases, the concept of “herd immunity” is 
important.  The concept of herd immunity in the context of prevention of infectious diseases means: 

 
a) That virtually 100% of the population has been immunized and therefore further transmission of 

an infectious agent cannot occur. 
b) If a high level of immunization is maintained in the community, ongoing transmission cannot 

occur and non-immunized individuals are protected by immunization of other members. 
c) Selected geographical areas are targeted for high level immunization without attempting to fully 

immunize the entire population. 
d) If a large number of members of the population can be immunized, then the adverse effect rate 

on a proportional basis will be lower. 
e) It is important to allow some naturally occurring infections to ensure adequate numbers within 

the herd have some immunity. 
 
 

10. Resistance to ampicillin dependent on a β-lactamase enzyme whose synthesis is directed by a plasmid-
borne gene has been observed only in: 

 
a) Streptococcus pyogenes 
b) Streptococcus agalactiae 
c) Brucella melitensis 
d) Bordetella pertussis 
e) Haemophilus influenzae 

 
 
Correct responses: 1) B, 2) C, 3) A, 4) C, 5) D, 6) C, 7) D, 8) D, 9) B, 10) E 
   



Sample Oral Exam Questions 

Please note, the oral exam question has been abbreviated but is reflective of the exam process. 

Case: 

A 20 month old female presents to the emergency department of a large tertiary care hospital.  The child appears 

to be irritable and lethargic.  The mother states that the child had woken up in the morning with a fever of 39.5C.  
After a dose of children’s Tylenol, the fever had abated; however, after lunch, the child began crying and vomited 
the lunch. 
Upon physical exam, the child was noted to have a petechial rash covering her body and a stiff neck.   
The family sharing a home with this child consisted of mom, dad, and 2 siblings who attended elementary school.  

None of the other family members displayed any illness. 

Part I: Diagnostic Systems and Interpretation: 

Q: What is your differential diagnosis? What specimens should be collected for processing by the microbiology 
laboratory? 
 
Q: How should CSF be processed in the laboratory?  What testing is performed? 
 
Q: What are the appropriate growth conditions for this organism? What biochemical tests are used to identify this 
organism? 
 
Q: Are penicillin-resistant strains frequently reported and what impact do these strains have on therapeutic 
options? 
 
Part II: Laboratory Quality Control  

Q: What parameters should be monitored as part of the QC program for blood cultures? Please indicate 3 
parameters. 
 
Q: Over the past 3 months, the lab has recorded a blood culture contamination rate of 8%.  What actions should 
you take to investigate and rectify this issue? 
 
Q: Control materials for commercial assays are usually from 2 general sources. Please identify the 2 sources and 
describe their characteristics.  
 
Q: How would you report and deal with patient results when the QC is out of range? 
 
Part III: Hospital Infection Prevention and Control  
 
Q: Invasive N. meningitidis cases require which level of infection control precautions and what specific measures 
are implemented as part of that precaution level? 
 
Q: The casualty officer in the Emergency Department phones you because the Emergency Department staff are 
concerned about risks.  How do you respond?  Do the staff require prophylaxis? 
 
 
 



Part IV: Laboratory Management and Regulation 
 
Q: As part of a quality management system, CLSI identifies 12 quality system essentials.  Can you identify 4 of 
these and provide an example of a quality indicator for each component? 
 
Q: Knowing that PCR assays for N. meningitidis are not standardized in Canada, how would establish an External 
Proficiency Testing Program for this assay? 
 
Q: Despite your pleading, the hospital has yet to provide funding for a MALDI-TOF system for your laboratory. 
Hospital management has asked for a business plan that outlines not only the potential medical benefits of 
MALDI-TOF, but how this instrument might save the hospital money.   Describe and outline your approach. 
 
Q: The diagnostic tests for arboviruses are all referred to a reference laboratory. The turnaround time for the 
serological tests is over a week. The physician managing this patient is frustrated by this delay and asks why the 
tests cannot be run locally.   What criteria should be considered if you plan to initiate testing for arboviruses? 
 
 
Part V: Laboratory Biosafety 
 
Q: In regards to laboratory safety measures, how should positive blood culture bottles be processed? 
 
Q: Can you please describe the different classes of biological safety cabinets available, indicating their key 
features? 
 
Q: How are Risk Group agents defined and how are Hepatitis viruses classified in this system? 
 
Q: You have been asked to perform a local risk assessment related to the implementation of a new SARS-CoV-2 
high throughput testing platform. Please provide a brief definition of local risk assessment and a high-level 
overview of your general approach. 
 
Part VI: Public Health & Epidemiology  
 
Q: Are all laboratory isolations of N. meningitidis reportable in Canada? 
 
Q: What is the epidemiology of invasive meningococcal disease in Canada? 
 
 



Recommended References 

The following list is provided to assist candidates’ review of many of the primary references throughout their 

fellowship programs and in preparation for the FCCM exams.  It is also recommended that candidates join the 

ASM listserv ClinMicroNet. 

Note: The list of recommended references is not comprehensive and not all references must be reviewed with the 

same level of detail. 

Cases in Medical Microbiology and Infectious Diseases. ASM Press, Washington, DC 

Cases in Human Parasitology.  ASM Press, Washington, DC 

Control of Communicable Diseases Manual.  American Public Health Association Press, Washington, DC 

Medically Important Fungi: A Guide to Identification. ASM Press, Washington, DC 

Principles and Practice of Infectious Diseases. Churchill Livingstone Elsevier, Philadelphia, PA 

Manual of Clinical Microbiology. ASM Press, Washington, DC 

Clinical Microbiology Procedures Handbook.  ASM Press, Washington, DC 

Red Book: Report of the Committee on Infectious Diseases. American Academy of Pediatrics, Elk Grove, Ill. 

Cumitechs & Practical Guidance for Clinical Microbiology.  ASM Press, Washington, DC 

Clinical Laboratory Management.  ASM Press, Washington, DC 

Clinical Laboratory Standards Institute documents, including but not limited to: 

• M100 Performance Standards for Antimicrobial Susceptibility Testing 

• M02 Performance Standards for Antimicrobial Disk Susceptibility Tests 

• M07 Methods for Dilution Antimicrobial Susceptibility Tests for Bacteria That Grow Aerobically 

• M11 Methods for Antimicrobial Susceptibility Testing of Anaerobic Bacteria 

• M45 Methods for Antimicrobial Dilution and Disk Susceptibility Testing of Infrequently Isolated or 

Fastidious Bacteria 

• M24 Susceptibility Testing of Mycobacteria, Nocardiae, and Other Aerobic Actinomycetes 

• M27MM44S Performance Standards for Antifungal Susceptibility Testing of Yeasts 

• M38M51S Performance Standards for Antifungal Susceptibility Testing of Filamentous Fungi 

• M59 Epidemiological Cutoff Values for Antifungal Susceptibility Testing 

• M39 Analysis and Presentation of Cumulative Antimicrobial Susceptibility Test Data 

• GP31 Laboratory Instrument Implementation, Verification, and Maintenance 

• M52 Verification of Commercial Microbial Identification and Antimicrobial Susceptibility Testing Systems 

• M58 Methods for the Identification of Cultured Microorganisms Using Matrix-Assisted Laser 

Desorption/Ionization Time-of-Flight Mass Spectrometry 

• MM03 Molecular Diagnostic Methods for Infectious Diseases 

• MM09 Nucleic Acid Sequencing Methods in Diagnostic Laboratory Medicine 



Best practices guidance documents with open online access, including but not limited to: 

IDSA guidelines, Canadian Standards documents 

Human Pathogens and Toxins Act (HPTA) 

Canadian Biosafety Standards and Guidelines 

 

 


