
 

 

 

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.  

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 (molecular, 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 control, 4) Laboratory 

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

Core Competencies Evaluated in the Examination Process 

Scientific and Laboratory Basis of Microbiology 

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 indigenous 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. 

12. Discuss the empiric management of clinical cases and know the first-line antimicrobial agents 

recommended for common pathogens. 



Quality Management and Biosafety 

The candidates should be able to: 

1. Discuss quality management principles including quality management systems, assay evaluations of 

qualitative and quantitative systems (including verification and validation principles and determinations of 

sensitivity, specificity, positive and negative predictive values, etc.), and staffing practices. 

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

laboratory. 

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

provision of the diagnostic services. 

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

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

6. Discuss the laboratory principles of disinfection and sterilization. 

7. Discuss WHMIS, biosafety cabinets, universal precautions, and spill clean-up procedures. 

8. Describe licensure and accreditation requirements for laboratories. 

 

Infection 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. 

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

methods. 

 

Public Health 

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. 



Sample Written Exam Questions 

1. The Chlamydiae are obligate intracellular parasites because: 

a) they do not contain sufficient nucleic acid to code for all functions necessary for free-living forms 
b) they are unable to generate energy-rich compounds required for synthesis of cell constituents 
c) they are structurally deficient, having “leaky” membranes through which ATP rapidly diffuses  
d) they are osmotically fragile and lyse in an extracellular environment 
e) all of the above or none of the above 

2. A major difference between enteroviruses and rhinoviruses is: 

a) that rhinoviruses cause respiratory infections 
b) that rhinoviruses, unlike enteroviruses, are destroyed by low pH (3) 
c) in virion size 
d) in the number of structural polypeptides 
e) in the number of serotypes    

3. Infections with Entamoeba histolytica: 

a) are initiated equally often by cysts and trophozoites 
b) in the acute form are characterized by the appearance of trophozoites in stools 
c) rarely become chronic 
d) may be treated with the same agent as that used for bacillary dysentery 
e) are caused by an organism which in the cystic stage is indistinguishable from Entamoeba coli  

4. The primary virulence factor of Haemophilus influenzae serotype b is the: 

a) lipopolysaccharide endotoxin 
b) heat-stable hemolysin 
c) polyribose capsule 
d) A-to-M antigen ratio 
e) V/W antigen 

5. A 22-year-old white man, who is employed by the forestry department in the northwestern United States, 
complains of the sudden onset of fever, chills, myalgia, and severe headache.  Blood and stool cultures fail to 
provide any diagnostic information, and there appears to be no pertinent history.  Five days after the onset of 
symptoms, the patient recovers spontaneously and is discharged from the hospital.  A week later he returns and 
complains of the same symptoms.  Splenomegaly is present, and a blood smear reveals many spirochetes on 
Wright’s stain.  The man most likely has been infected by: 

a) Treponema pertenue 
b) Treponema vincentii 
c) Leptospira interrogans 
d) Leptospira biflexa 
e) Borrelia recurrentis 

Correct responses: 1) B, 2) B, 3) B, 4) C, 5) 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: What is the recommended treatment for N. meningitidis? 
 
Q: Are penicillin-resistant strains frequently reported and what impact do these strains have on therapeutic 
options? 
 
Part II: Laboratory QC  

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 contamination rate of 8%.  What actions should you take to 
investigate and rectify this issue? 
 
Part III: Infection 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: What programs and practices are utilized in your laboratory to ensure the quality of the results generated by 
the technologists? 
 



Q: Knowing that PCR assays for N. meningitidis are not standardized in Canada, how would establish an External 
Proficiency Testing Program for this assay? 
 
Part V: Laboratory Safety 
 
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? 
 
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? 
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