
Degree in Biomedical Laboratory Techniques

INTEGRATED  TEACHING  NAME:  MICROBIOLOGICAL  DIAGNOSTICS  (Bacteriological
diagnostics;  Virological  Diagnostic;  Parassitologycal  Diagnostic,  Micologycal  Diagnostic  and
Diagnostic Laboratory Techniques)
SSD : MED/07-VET/06-MED/46
CFU: 6
RESPONSIBLE: fabbio.marcuccilli
EMAIL: fabbio.marcuccilli@unicamillus.org

MODULE : Bacteriological diagnostics, Micologycal Diagnostic and Virological Diagnostic
SSD : MED/07
Numer CFU CFU : 3
Teacher name: Francesca Pica EMAIL: francesca.pica@unicamillus.org

MODULE: Parassitologycal Diagnostic
SSD: VET/06
Numer CFU: 1 
Teacher name: David Di Cave EMAIL:  david.dicave@unicamillus.org

MODULE : Microbiological Techniques-Bacteriology
SSD : Med/46
Numer CFU: 1
Teacher name:  Mariadomenica Divona             EMAIL:mariadomenica.divona@unicamillus.org

MODULE : Microbiological Techniques- Virology
SSD : Med/46
Numer CFU: 1
Teacher name: fabbio.marcuccilli      EMAIL: fabbio.marcuccilli@unicamillus.org

FREQUENCY MODALITY: A MINIMUM of 75% OF ATTENDED LESSONS IS REQUIRED

Prerequisites

The program takes place in the first semester of the third year and the course requires knowledge relating
to General Microbiology, Special Microbiology, Clinical and Immunology, as well as the Principles of
operation of the most common Analytical Laboratory tools, applied in the microbiological field.
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LEARNING OBJECTIVES 
The main educational  objective of this course is  to provide the student with the basic  knowledge of
microbiological diagnosis, referring to basic and innovative techniques.This allows the student to acquire
an overview of the diagnosis by understanding in which biological matrices the microorganisms must be
researched  and  what  precautions  to  take  in  order  to  make  accurate  laboratory  diagnoses  in  the
microbiological field
The student must have acquired skills and learning methods suitable for updating and continually raising
his skills both by independently drawing on scientific texts and articles, and by integrating them with the
contents of the other teachings and must be able to gradually acquire the ability to attend specialized
seminars, conferences, masters, etc.

LEARNING OUTCOMES 
The expected learning outcomes are consistent with the general provisions of the Bologna Process and the
specific provisions of Directive 2005/36 / EC. They are found within the European Qualifications 
Framework (Dublin descriptors) as follows

Knowledge and understanding
• Know and understand in which biological matrices they must be searched: viruses, protozoa, bacteria,
parasites and fungi
• know and understand the main basic laboratory techniques
• Know and understand molecular techniques for microbiological diagnosis
• Know and understand the diagnostic techniques for the research and identification of bacteria
• Know and understand the diagnostic techniques for the research and identification of viruses
• Know and understand the diagnostic techniques for the research and identification of fungi
• Know and understand the diagnostic techniques for the search and identification of parasites
• Know and understand the advantages and disadvantages of laboratory techniques
• Know and understand the correct interpretation of analytical data

Ability to apply knowledge and understanding
At the end of the course the student will be able to independently and competently carry out the various
methods learned during the studies and during the practical lessons. He will be able to independently use
the various equipment present in the Clinical Microbiology laboratory.
The student must demonstrate knowledge and ability to apply the main investigation methods designed to
identify the types of pathogenic microorganisms.
Furthermore,  the student  must  know the methods  of the pre-analytical,  analytical  and post-analytical
phase, for an accurate laboratory diagnosis.

Communication skills
The student must demonstrate that he has learned an appropriate scientific language for the purposes of
correct and rigorous communication necessary to carry out his / her clinical-microbiological laboratory
and research activities relating to biomedical and biotechnological analyzes.
Autonomy of judgment
At the end of the course the student must be able to:
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• Isolate pathogenic bacteria
• Isolate pathogenic parasites
• Identify pathogenic viruses, fungi and parasites
• Knowing how to make direct and indirect diagnosis for microbiological infections
• Correctly interpret the analytical data
• Interpret the software of the final results
• Correctly manage the pre-analytical and post-analytical phase
• Knowing how to discuss and deal with the problems relating to analytical sessions.

These expected learning outcomes are measurable with the final assessment

COURSE SYLLABUS 

BACTERIOLOGICAL DIAGNOSTIC, VIROLOGICAL DIAGNOSTIC AND MYCOLOGICAL 
DIAGNOSTIC
Bacteria, viruses and fungi of medical interest. 

1. Microbiological diagnostics: pathological samples, collection, transport, storage and processing of samples. 
Bacterial infections, direct microscopic examination and culture. Viral infections, direct examination and culture. 
Methods of detection of microbial macromolecules. Latex agglutination test. Elisa. Immunofluorescence. 
Immunohistochemistry. Serological diagnosis of infection: methods for documenting the presence and titre of 
specific antibodies. Molecular microbiological diagnostics: extraction of nucleic acids, hybridization methods, 
amplification of the hybridization signal, post-amplification detection. Automation in the clinical microbiology 
laboratory: automation in serology,  identification of bacteria and antibiogram, extraction of nucleic acids and in 
amplification of nucleic acids.

2. Respiratory tract infections: the main clinical manifestations and the laboratory diagnosis of upper and lower 
respiratory tract infections.

3. The most common central nervous system infections (meningitis, encephalitis) and their laboratory diagnosis. 

4. Infections of the genitourinary system, in relation to the microbes ( bacteria, viruses and fungi) involved and to 
the various types of laboratory diagnosis. Sexually transmitted diseases (STDs) and urinary tract infections (UTIs). 

5. Gastrointestinal tract infections: the main infections of the stomach, intestines and liver in relation to their 
etiologic agents an laboratory diagnosis. 

6. Skin, bone and joint infections: laboratory diagnostic methods. 

7. Vascular and cardiac infections, bacteremia, sepsis: main infectious agents and laboratory diagnosis. 

8. Opportunistic infections and healthcare-related infections (ICA): definitions, risk factors, routes of transmission, 
prevention and treatment.

PARASITOLOGICAL DIAGNOSTIC
GENERAL FEATURES OF PARASITES • BLOOD EXAMINATION: sample collection and storage for protozoa
and metazoa detection: Trypanosoma spp.; Plasmodium spp.; microfilare; thick and thin blood smears, staining
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methods.  Protozoan  cultures.  Xenodiagnosi.  •  FECES  EXAMINATION:  sample  collection  and  storage,
macroscopic  examination,  microscopic  examination  in  direct  wet  mount  and  after  concentration  procedures.
Sedimentation and flotation methods. Complementary techniques: Graham's method (adhesive cellophane); Kato-
Katz  procedure  for  counting  eggs;  Baermann method for  Strongyloides.  Permanent  mounts  for  egg  and cyst
detections. Parasite staining techniques. • URINE EXAMINATION, URO-GENITAL SECRET, EXPECTORATE
•  SCRAPING/CORNEAL BIOPSY •  SKIN EXAMINATION.  •  Immunological  diagnostic  tools.  •  Molecular
diagnostic techniques in parasitology.

DIAGNOSTIC TECHNIQUES OF BACTERIOLOGY AND VIROLOGY 
-Basic concepts in pre-analytical sample in the bacteriology laboratory. Sepsis, urine culture, liquor and 
infectious enteritis

- Extraction of nucleic acids. Pcr real time. Pcr and-point. Practical application of manual and automatic 
methods in the field of molecular virology. Description and discussion on the technical validation of the 
diagnostic reports produced during the practical sessions.

COURSE STRUCTURE
The Bacteriological, Virological and Mycology Diagnostics module is structured in 30 hours of frontal
teaching, divided into lessons of 2 or 4 hours according to the academic calendar. The lectures include
theoretical lessons and supplementary seminars on the topics covered.

The Parasitological Diagnostics module is structured in 10 hours of frontal teaching, divided into 2-hour
lessons based on the academic calendar. For each lesson, synthetic slides are displayed, accompanied by a
detailed  explanation  of  the subject  matter.  Specific  topics  are  also explored  through the proposal  of
scientific texts and papers

The diagnostic techniques module of bacteriology
The laboratory techniques module bacteriology part is structured in 10 hours of frontal teaching, divided
into lessons of 2/3 hours according to the academic calendar. The frontal teaching includes theoretical
frontal lessons and supplementary exercises on the topics covered, in interactive mode with the student.
During the lectures the topics contained in the module program will be illustrated and commented on. The
explanation  will  be performed by projecting illustrative  images  and through visual  tools.  In order to
ensure correct learning between one lesson and another, an oral examination is provided

The Virology Diagnostic Techniques module is structured in 10 hours of frontal teaching, divided into
lessons of 2/3 hours according to the academic calendar. The frontal teaching includes theoretical frontal
lessons and supplementary exercises on the topics covered, in interactive mode with the student. During
the  lectures  the  topics  contained  in  the  module  program will  be  illustrated  and commented  on.  The
explanation  will  be performed by projecting illustrative  images  and through visual  tools.  In order to
ensure correct learning between one lesson and another, an oral examination is provided
COURSE GRADE DETERMINATION
The Integrated course exam consists of a joint oral assessment of all modules relating to the course itself.
The student can take the exam in a single session in the recovery session (September / January), on the
other hand he can take the exam and in two separate sessions in the ordinary sessions (February / July)
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EVALUATION  TEST  OF  BACTERIOLOGICAL,  VIROLOGICAL  AND  MYCOLOGY
DIAGNOSTICS
Verification of learning will be carried out through an oral exam during which the commission will assess
the student's ability to apply the knowledge learned and will ensure that the skills are adequate to solve
the problems that arise in the specific disciplinary area. The student's learning ability, judgment ability
and communication skills will also be assessed.
In  the  evaluation,  knowledge  and  understanding  have  a  weight  of  50%,  applied  knowledge  and
understanding of 20% and independent judgment of 30%

PARASITOLOGICAL DIAGNOSTICS EVALUATION TEST
The student is assessed through an oral interview on the basis of the acquired knowledge and the ability to
demonstrate a correct approach to the study of the main parasitic organisms. The ability to logically and
scientifically  explain  the  acquired  knowledge  is  an  integral  part  of  the  final  evaluation.  The  final
evaluation is expressed through a mark out of thirty.
In  the  assessment,  knowledge  and  understanding  have  a  weight  of  40%,  applied  knowledge  and
understanding of 40% and autonomy of judgment of 20%

EVALUATION  TEST  OF  BACTERIOLOGICAL  DIAGNOSTIC  TECHNIQUES:  The  exam  of  the
Integrated course consists  of a joint  oral  assessment of all  modules relating to the course itself.  The
student can take the exam in a single session in the recovery session (September / January), on the other
hand he  can  take  the  exam and in  two separate  sessions  in  the  ordinary  sessions  (February  /  July).
questions on the topics covered by the program aimed at ascertaining the ability to describe and recognize
the  diagnostic  techniques  of  bacteriology.  The  exam  can  be  passed  with  a  score  of  18/30.  In  the
assessment, knowledge and understanding have a weight of 40%, applied knowledge and understanding
of 40% and autonomy of judgment of 20%

EVALUATION TEST OF VIROLOGICAL DIAGNOSTIC TECHNIQUES
The Integrated course exam consists of a joint oral assessment of all modules relating to the course itself.
The student can take the exam in a single session in the recovery session (September / January) while the
student can take the exam in two separate sessions in the ordinary sessions (February / July)
The assessment consists of an oral test with questions on the topics covered by the program aimed at
ascertaining the ability to describe and recognize the diagnostic techniques of virology. The exam can be
passed with a grade of 18/30. In the assessment of knowledge and understanding it has a weight of 40%,
knowledge and applied understanding capacity of 40% and autonomy of judgment of 20%
    
In the final assessment, the weighted average of the teaching modules will be made

SUPPORT ACTIVITIES

No support activities are foreseen.

RECOMMENDED TEXTS AND BIBLIOGRAPHY
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-BACTERIOLOGICAL, VIROLOGICAL, MICOLOGYCAL DIAGNOSTICS

Lippincott® Illustrated Reviews: Microbiology (Lippincott Illustrated Reviews Series) Cynthia Nau Cornelissen 

Ph.D. (Editor), Marcia Metzgar Hobbs PhD (Editor). Series Editor: Harvey RH, Walters Kluwer.

-PARASITOLOGICAL DIAGNOSTIC

CANCRINI: Parassitologia e Tecniche di laboratorio per le professioni sanitarie. Lombardo Editore

Students will be provided with slides and teaching material related to the topics covered, as well as 
scientific publications

Link:
www.who.int 
www.cdc.gov 
https://ecdc.europa.eu/en/home

-DIAGNOSTIC TECHNIQUES OF VIROLOGY AND BACTERIOLOGY:
Slides and teaching materials relating to the topics covered, as well as scientific publications will be 
provided to the students

AVAILABILITY OF TEACHER 
The student reception takes place by appointment by writing or phoning the following contact details:
Teacher Prof. Fabbio Marcuccilli
fabbio.marcuccilli@unicamillus.org
Phone +39 06400640
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