MICROBIOLOGY PROGRAM – Medicine Faculty 2025/2026
Didactic hours: Seminars: 36 hrs, practical classes: 34 hrs
S1. Basics of medical bacteriology: morphology of bacteria.
Procaryotic cell structure: capsule, flagella, fimbriae, cell wall, cell membrane, LPS, cytoplasm components; spores.
Morphology of bacteria: bacterial cell (structure, dimensions, shapes, arrangements – cocci, rods (bacilli), spirochetes. 
Differential characteristics of bacteria: differences of bacterial cell wall structure: Gram- positive, Gram negative -negative bacteria, mycobacteria. 
Classification of microorganisms: kingdom, phylum, class, order, family, genus, species (strain, biotype, serotype, serovar).
Direct detection of bacteria:  bacterial cell detection (microscopy; smears), bacterial component (antigen) detection  in the specimen sample  (serology)  genetic material  detection (molecular techniques). 
Types of  slide preparation  -  unstained (wet mount) slide preparation, stained smear; direct smear, smear from culture.
Types of microscopes: bright-field light microscopy, dark-field microscopy, fluorescent microscopy.
Staining techniques and application: simple and differential staining, positive and negative staining;  staining types: Gram staining, Ziehl-Neelsen (acid –fast) staining , Neisser staining, Giemsa staining, Loeffler staining.
Major groups of Gram-positive bacteria – cocci: Staphylococcus, Streptococcus, Enterococcus; bacilli: Bacillus, Clostridium; Corynebacterium, Listeria, Lactobacillus, Mycobacterium,  Nocardia, Actinomyces.
Major groups of Gram-negative bacteria – coccus : Neisseria, Veilonella;  rods: Enterobacteriaceae (Escherichia coli, Salmonella…), Pseudomonas, Acinetobacter, Vibrio, Campylobacter, Helicobacter, Haemophilus, Bordetella, Legionella, anaerobes: Bacteroides, Fusobacterium; the spirochetes: Treponema, Borrelia,  atypical bacteria: Rickettsia, Chlamydia, Mycoplasma.
S2 Basics of medical bacteriology: physiology of bacteria.
Microbial metabolism and bacterial growth requirements: nutrients (carbon) requirements: autotrophs, heterotrophs, chemolitotrophs, chemoorganotrophs; atmosphere requirements: obligate aerobes, facultative and obligate anaerobes, microaerophils, capnophiles; temperature requirements: psychrophiles, mesophiles, thermophiles; other factors: pH, humidity, red-ox potential for different groups of  bacteria.
The bacterial growth bacterial curve, generation time, growth rate on culture media for typical and atypical bacteria, mycobacteria, anaerobes.

Bacterial genetic information- chromosomal (nucleoid), extra chromosomal DNA (plasmid, phages).
Variability of bacteria –  mutation,  horizontal genes transfer (conjugation, transduction, transformation).
Consequences of  bacterial  genetic exchange  on bacterial phenotype.

Types of culture media – liquid, solid, semisolid; simple, enriched, selective, differential;  other - transport media, chromogenic media, special media.
Methods reducing oxygen: agents (thioglycollate broth), candle jar, anaerobic GasPak jar, gas generator bag,  glove box.
Bacterial growth on culture media –in liquid media: turbidity (uniform growth), top tube growth, bottom tube  growth; on solid media:  colony morphology – shape, size, colour, haemolysis.
Biochemical kits for bacterial identification: API tests →ATB system, Vitek Compact , MALDI- TOF.

Bacterial identification: presumptive identification:  cell morphology (microscopy) , colony morphology (media), full identification (biochemical tests/kits).
P1 Differentiation of bacteria (basics).
Lab procedures: 

Hand washing. 

Preparation of hanging drop.
Self- preparation of cells for staining (use solid and liquid culture)→ Gram staining→ oil immersion microscopy.
Observation of  bacteria in ready Gram-stained preparations from clinical samples ( pus, sputum, blood, vagina).

Observation of  bacteria stained by means of  different techniques: Gram staining, Loeffler staining,  Neisser staining. 
Microscopic observation of  bacteria (size, shape, colour) in self-prepared Gram-stained smears.
Observation of bacterial motility on solid  and semi-solid  media and in wet-mount. 
Observation of culture media before and after an inoculation: 
Identification of  liquid media (tryptic soy broth,  thioglycollate broth) and solid media (sheep blood agar, chocolate agar, Chapman agar, McConkey agar, D-Coccosel, Pyacyanosel, chromogenic media). 
Examination of bacterial growth in liquid media: turbidity (uniform growth), top tube growth, bottom tube  growth. 
Examination of bacterial growth on solid media:  colony morphology – shape, size, colour, haemolysis.
Demonstration of candle jar, anaerobic GasPak jar, gas generator bag.
Differentiation of bacteria using biochemical characteristics - API tests (visual reading), VITEK 2 Compact identification cards.

Demonstration of sample collection tools  (swabs, transport media, transport - growth media, blood-culture bottles, sputum, urine collection kits.
S3. Gram-positive bacteria: classification and characteristics.
Facultative anaerobic (aerobic) cocci:

catalase-positive: Staphylococcus (S. aureus and CNS: S. epidermidis, S. saphrophiticus), Micrococcus;

catalase-negative: Streptococcus (groups: A – S. pyogenes, B – S. agalactiae, C – S. equisimilis, G), S. pneumoniae, “oral streptococci”, Enterococcus;
Obligate anaerobic cocci: Peptococcus, Peptostreptococcus, Anaerococcus, Peptoniphilus, Finegoldia .
Aerobic rods:

spore-forming: Bacillus (B. anthracis, B. cereus).
non-spore forming rods: Corynebacterium (C. diphtheriae), Mycobacterium (M. tuberculosis complex, MOTT), Listeria, Erysipelothrix;

weakly acid-fast, branching rods: Nocardia, Streptomyces, Rhodoccocus, Actinomadura.

Anaerobic Gram-positive rods:

spore-forming bacilli: Clostridium (C. tetani, C. perfringens, C. botulinum).
non-spore forming rods: Actinomyces, Propionibacterium, Eubacterium, Lactobacillus, Bifidobacterium, Mobiluncus.
Major groups of Gram-positive bacteria - occurrence, the pathogenicity factors, clinical manifestations of infections, the host defence mechanisms – type of inflammatory reaction, epidemiology, microbiological diagnostics. 

P2. Differentiation of Gram-positive bacteria.

Differentiation of staphylococci: 

Lab procedures: catalase test, clumping factor , rapid latex agglutination test (Staphaurex test). 

Observation of bacteria on sheep blood agar and Chapman medium.

Observation of  coagulase tube test and biochemical kits (API and ID 32 Staph, VITEK GP).

Differentiation of streptococci: 

Lab procedures: observation of  bacteria and hemolysis on sheep blood agar, examination of  types of  hemolysis (α, β, γ). 
Observation of streptococcal growth on chromogenic medium: Granada agar – S agalactiae. 
Serological grouping of β-hemolytic streptococci; rapid latex agglutination test (Streptokit). ASO (ASLO) test. 
Differentiation of  pneumococci from oral streptococci: optochin  test.

Differentiation of enterococci: 

Lab procedures: observation  of bacteria on sheep blood agar and selective/differential media  (bile esculin and potassium tellurite agar). 

Examination  of  C. diphtheriae and  commensal coryneforms  in Gram -stained and Neisser- stained smears .

Observation of coryneform growth on  sheep blood agar.  

Observation of Nocardia in Gram-stained smear and  on simple agar (microcolonies).

Observation of  mycobacteria: in microscope (acid-fast staining, fluorescent staining)  and on Loewenstein-Jensen medium, detection of mycobacterial DNA by Real-Time PCR. 

Observation of Bacillus cereus on sheep blood agar.

S4. Gram-negative bacteria: classification and characteristics.

Facultatively anaerobic(aerobic) cocci:  Neisseria (N. meningitidis, N. gonorrhoeae commensal species), Moraxella  catarrhalis.

Obligatory anaerobic cocci:  Veilonella.

Gram-negative fermenters, facultatively anaerobic enteric rods (Enterobacteriaceae): Escherichia coli (EPEC,ETEC,EIEC, EHEC), Salmonella (serotypes: S Typhi [D] – typhoid fever, S Paratyphi [A, B, C] S. Enteritidis, S. Agona, S. Typhimurium, S. Heidelberg...), Shigella (S. dysenteriae, S. flexneri, S. boydii. S. sonnei), Klebsiella (K. pneumoniae, K. oxytoca, K. rhinoscleromatis, K .ozenae), Enterobacter, Citrobacter, Serratia, Proteus, Morganella, Providencia, Yersinia. 

Gram-negative non-fermenters aerobic rods: Pseudomonas aeruginosa, Stenotrophomonas maltophilia, Burkholderia cepacia, Acinetobacter baumannii, Alcaligenes, Flavobacterium.
Oxidase-positive, microaerophilic rods Campylobacter jejuni, Helicobacter pylori. 

Oxidase-positive, fermentative facultatively anaerobic rods: Vibrio (V. cholerae, V. parahaemolyticus, V. vulnificus), Aeromonas.

Fastidious small rods (coccobacilli): Francisella tularensis, Pasteurella multocida, Brucella spp., Bordetella pertussis, Haemophilus influenzae, Legionella pneumophila. 

Gram-negative obligate anaerobic rods: Bacteroides, Porphyromonas, Prevotella, Fusobacterium, Leptotrichia, Aggregatibacter actinomycetemcomitans.

Gram-negative bacteria - occurrence, the pathogenicity factors, clinical manifestations of infections, the host defence mechanisms – type of inflammatory reaction, epidemiology, microbiological diagnostics. 

P3. Differentiation of Gram - negative bacteria

Inoculation of the swabbed specimen  on sheep blood and chocolate agar, McConkey, Chapman and Sabouraud agar (swab culture)

Differentiation of Neisseria and Moraxella spp. :oxidase test, biochemical kits (API, VITEK NH). 

Observation of kit for Neisseria meningitidis serotyping.

Observation of  Gram- negative bacteria on  McConkey agar: lactose-fermenters (E. coli, Klebsiella), lactose- nonfermenters (Salmonella, Shigella, Proteus), mucoid growth (Klebsiella).

Observation of  Salmonella on SS agar and Pseudomonas on cetrimide/Pyocjanogel agar.  

Observation of  biochemical kits  for full identification of Gram – negative bacteria (API ID 32 E, VITEK GN).

Demonstration of  kits for serological typing of Salmonella and Shigella. 
S5. Basics of medical mycology: morphology and physiology of yeasts, moulds and dermatophytes.
Eukaryotic  (yeast) cell structure: cell wall, cell membrane, cytoplasm components;

Morphology of yeast cell: structure, dimensions, shapes. Physiology and reproduction of yeasts

Differential characteristics of bacterial and yeast cell

The growth of yeasts, molds, dermatophytes on culture media (sheep blood agar, Sabouraud agar, Sabouraud with cycloheximide agar) 

Classification of fungi: yeasts, molds, dermatophytes, dimorphic fungi.

Fungi in normal human biota.
P 4. Differentiation of fungi (basics).
Self- preparation of  direct smear from oral cavity/sputum.

Self- preparation of culture smear from Sabouraud medium.

Examination of yeast cell (bud) in Gram – stained smears.

Observation of  hypha/mycelium of molds and dermatophytes in lactophenol cotton blue slide mounts
Observation of  yeasts in ready Gram-stained preparations from clinical samples (sputum, blood, vagina).
Observation of fungi on Sabouraud medium, chromogenic medium and Dermagel medium, on slide-culture.
Examination of Candida albicans and other Candida species in germ- tube test.

Identification of yeast  by biochemical kits: API C, Vitek 2 Compact (YST identification card), Candifast.

S6. Human microbiota.

Relationships between microorganisms. Relationships between microorganism and host.

Normal human microbiota (human microbiome) and its importance.

Pathogenicity (virulence) of microorganisms – infectivity, invasiveness, toxigenicity.

Microbial virulence factors: superficial structures (fimbriae, capsules, mucoid substances, adhesive proteins), 
toxins (exo-, endo-, entero-, neurotoxins, mode of action), enzymes (e.g. coagulase, hyaluronidase, other).

Epidemiology of  infections (definitions): adhesion, colonisation, contamination, invasion, evasion, infection (acute, chronic, opportunistic, local, systemic, generalized, asymptomatic, symptomatic, latent, mixed, primary, secondary, reinfection, superinfection, nosocomial community-acquired, endo- and exogenous, congenital), anthroponosis, anthropozoonosis, zoonosis, sapronosis, bacteraemia, sepsis, intoxication, contagion, reservoir, entry, source and routes of infection, incubation period, prevalence, outbreak, endemia, pandemia, morbidity and morbidity rate, mortality and mortality rate, fatality, measurements, surveillance.

S7. Laboratory diagnosis of  infectious diseases.

Major goals of microbiological diagnostics. 

The importance of bacteriological examination in the confirmation of infectious diseases.

Rules of  specimen collection for microbiological (bacterio, viro- and mycological) examination: optimal timing of collection, specimen (type, amount) , collection techniques (dry swabs and transport media, containers, bottles), appropriate procedure, request form. 
Rules of  specimen storage and transport, (time, temperature).

Pre-analytical and analytical errors.

Rules of specimen processing in the bacteriological laboratory   

Stages of microbiological examination:

Clinical interpretation of the result of bacteriological examination - normal microbiota, carrier-state, colonization, etiological agent. 

Direct diagnostics – microscopic examination, antigen or genetic material detection in the tested sample. 

Indirect diagnostics - antibody titer  detection (serological techniques).

Interaction between the clinical and the microbiological laboratory.

P5.  Diagnostics of anaerobic infections.

Examination of bacteria in students’ cultures, inoculated at  practical class no 6. 

Observation of anaerobic bacteria on culture media: specific growth, hemolysis, foul odor. 

Demonstration of GasPak jar.

Observation of Propionibacterium spp. on Schaedler culture.

Observation of  spore-forming bacilli in a direct Gram-stained smear,  prepared from wound of patient with gas gangrene. 

Observation of  Bacillus cereus and Clostridium perfringens on culture media.
Scheme of Clostridium difficile diagnostics- antigen detection in stool sample.

S8. Fungal infections: laboratory diagnosis, clinical manifestations, treatment. 

Factors predisposing for fungal infections. 

Rules of  fungal diagnostics: specimen collection, direct smear, Sabouraud culture, morphological and biochemical differentiation, serological diagnostics of invasive mycoses, skin tests.

Fungal infections (mycoses) caused by yeasts (Candida, Cryptococcus, Malassezia, Trichosporon, Geotrichum), molds 
(Aspergillus), dermatophytes (Trichophyton, Microsporum, Epidermophyton). 
Pneumocystis  jiroveci  characteristics and diagnostics.

Clinical manifestations of fungal infections. Immune defense to fungi. Mycotoxins.

Antifungal drugs. Antifungal susceptibility testing.

P6 Diagnostics of fungal infections.

Detection of Candida and Aspergillus antigens in patient’s serum by means of ELISA – analysis of lab reports.
Detection of DNA of Aspergillus and Pneumocystis jiroveci in clinical samples (BAL, sputum, bronchial aspirate)  by real-time PCR – analysis of lab reports.

S9. Basics of medical virology. Viral infections: laboratory diagnosis, clinical manisfestations, treatment.

Characteristics of viruses: size, structure, symmetry. Virus reaction to physical and chemical agents. 
Definitions: virion, defective virus, tropism of virus, viral latency. Viral replication and its importance on infection course. 

Virus isolation- tissue and cell cultures. 

Effects of viruses on host cells. Viruses involved in human cancer. Bacteriophages. Prions.

Methods of detection of virus-infected cells: cytopathic effect, plaque assay, hemagglutination, hemadsorption, neutralization test, microscopic methods. Viral antigen and viral genetic material detection methods.

Classification of viruses 

Indications for viral diagnostics. Rules of viral diagnostics.

Diagnostics of infections caused by the following viruses : hepatitis viruses, HIV, influenza, rabies, CMV, BKV.

Basic groups of antiviral drugs.
P7. Diagnostics of viral infections.
Examination of own fingers before handwashing, after handwashing using soap, after disinfection – self-preparation.
Examination of  microbial air contamination by means of  spontaneous sedimentation – self preparation.

Examination of  contamination of  different surfaces by means of Count-Tact plates  and swabs – self preparation.

Reading of hemagglutination inhibition assay (determination of viral antibody titer).

The detection of HBsAg by means of  ELISA - observation of results. 

Determination of DNA CMV and BK virus in patient’s serum by real-time PCR - analysis of lab reports.

The quantitative determination of antibodies against Epstein-Barr virus (IgM and IgG) by Luminex Map Technology – analysis of lab reports.

S10. Microbial decontamination. 
Sanitization, disinfection and sterilisation - definition, practical application.
Disinfection methods
Sterilisation methods
P8. Decontamination procedures
Sterilisation process: physical, chemical and biological methods. 
Microbial contamination  process:  air (spontaneous sedimentation, induced air method), surface and tools (swabbing, sampling Count-Tact method) – application in clinical practice.
S11. Basics of chemotherapy. 
General characteristics of antibacterial agents - chemotherapeutics, antibiotics.
Classification of antibacterial drugs: beta-lactams (penicillins, cephalosporins, monobactams, carbapenems, beta-lactams inhibitors), aminoglycosides, quinolones, tetracyclines, macrolides, lincosamides, glycopetides, other.
Mode of action - bacteriostatic, bactericidal 

spectrum of activity – narrow, broad 

mechanism of action of particular antibiotic groups (inhibition of cell wall synthesis, inhibition of cell membrane function, inhibition of protein synthesis, inhibition of nucleic acid synthesis, antimetabolic action).

Side/adverse effects: hypersensitivity, toxicity, biological effects.

Postantibiotic effect (PAE) – advantages and disadvantages.
Antimicrobial susceptibility testing (AST; antibiogram): qualitative methods - disk diffusion, quantitative methods - tube and plate dilution test, E-tests, automatic methods.
Clinical importance of MIC and MBC.

Antibacterial drugs used in the therapy of infections caused by mycobacteria, anaerobes, atypical bacteria. 
P9. Antimicrobial susceptibility testing (AST). 
Self -preparation of an antibiogram  using disc diffusion technique.

Rules of antibiogram preparation (EUCAST, CLSI) – discussion regarding inoculum, medium, culture technique, antibiotic discs, incubation time, reading mode, interpretation (EUCAST recommendations).
Interpretative reading of  antibiograms for  S. aureus, S. pyogenes, E. faecalis, E. coli,  Pseudomonas isolated from clinical samples.
MIC reading using E-test.
Antimicrobial susceptibility testing of mycobacteria.  

Reading of ‘antimycogram’ using semi-quantitative tests (Candifast, R14 Micronaut).
S12. Antimicrobial resistance and rational chemotherapy
Major problems of chemotherapy: the emergence, selection and spread of antibiotic-resistant mutants (multiresistance), variability and genetic variation of microbes.
Rational therapy rules: empiric therapy, guided therapy, deescalate therapy; indications for rational therapy

Mechanisms of antimicrobial resistance: 1) drug inactivation by using of bacterial enzymes, 2) modification of target site, 3) reduced permeability, 4) efflux mechanisms, 5) altered metabolic pathway by production of enzymes which by- pass the target sites

Genetics of resistance – intrinsic (inherent) resistance due to chromosome; acquired resistance chromosomal mutations and extrachromosomal gene transfer using mobile elements (conjugation, transduction, transformation).

Bacterial resistance to particular classes of antibacterial agents: resistance to beta-lactams, glycopetides, tetracyclines, aminoglycosides, macrolides, lincosamides, oxazolidinones, quinolones, rifamycins, sulphonamides, nitroimidazoles, polymixins.

Mechanisms of resistance exhibited by clinical pathogens: Staphylococcus, Streptococcus pneumoniae, Streptococcus pyogenes, Enterococcus, Haemophilus influenzae, E. coli, Klebsiella, Proteus, Pseudomonas, Acinetobacter.

P10: Mechanisms of antimicrobial resistance. Interpretation of AST. 

Analysis of own antibiograms prepared at the practical class no 9.

Reading of  ready antibiograms  (ATTENTION: repeat L12-13, 1st semester of micro course, Students with lack of basic knowledge concerning antibiotics will ought to write the antibiotic small test from first semester one more time)

Detection of resistant mechanisms: in Gram-negative bacteria (ESBLs, AmpC, KPC, MBL, CPE, NDM) and Gram- positive bacteria (mechanism M, MLSB, MRSA, VISA, HLAR, VRE). Clinical interpretation of results of antimicrobial susceptibility testing.

Detection of MRSA in direct specimen (nasal swab) using Real-Time PCR (Gene-Expert apparatus) – demonstration and application of the test in routine practice.

Attention: for the next practical classes Students ought to bring self-collected stool sample.

S13. Respiratory tract infections. Eye’s infections 

Etiology of upper and lower respiratory tract infections - viruses, fungi and bacteria.

Bacterial etiology (staphylococci, streptococci, Gram-negative rods, bacteria producing atypical pneumonia: Mycoplasma pneumoniae, Chlamydia  pneumoniae, Chlamydia psittaci, Chlamydia trachomatis, Legionella, Coxiella). 

Microbiological diagnosis (specimen/s sampling, cultivation, identification: serological tests, antigen detection) and treatment rules for respiratory tract infections. 

Eye infections – viral, bacterial and fungal etiology, clinical forms, microbiological diagnosis and treatment rules.

P11: Microbiological diagnosis of respiratory tract infections.

Self- preparation of direct Gram- stained smear from sputum, saliva and throat.

Self- analysis of direct Gram-stained smears  from sputum and bronchoalveolar lavage (bacteria, fungi, leucocytes)

Observation of culture media after an inoculation with clinical samples taken from respiratory tract and from eye. Differentiation of respiratory pathogens: Staphylococcus aureus, Streptococcus pyogenes, Streptococcus pneumoniae, Haemophilus influenzae, Moraxella catarrhalis, Klebsiella pneumoniae, Pseudomonas aeruginosa. (repeat: L5, L6; 1st semester of micro course)

Demonstration of   H. influenzae differentiation using discs: X, V, XV and biochemical kits: API NH, VITEK NH. .

Examination and interpretation of antimicrobial susceptibility tests (antibiogram) for bacteria isolated from respiratory clinical samples. 

Antigen detection of Streptococcus pyogenes in a throat swab

Analysis of laboratory test results (positive and negative result) 
- antigen detection of Streptococcus pneumoniae and Legionella pneumophila in urine; 
- antibody detection against Mycoplasma pneumoniae and Chlamydia pneumoniae (IIF, Elisa); 

- mRNA transcripts detection of RS virus by RT - PCR in the bronchoalveolar lavage.

Inoculation of the stool (faeces) sample on selective culture media. 

S14. Gastrointestinal tract infections.

Gastrointestinal tract infections – etiology (bacteria, viruses, parasites), clinical forms, epidemiology, treatment of both infections and food poisonings.

Microbiological diagnosis: sampling: stool (faeces) or/and rectal swab;  cultivation: selective and differential media, identification: biochemical kits, serotyping, phagotyping.

Specific microbiological diagnosis: 

- enteric fever (typhoid and paratyphoid fever) – blood culture, urine culture, bile culture, stool culture, serological testing; 
- Clostridium botulinum, Clostridium difficile, S. aureus – test for toxin/s characteristic of a particular bacterium;

- Rotavirus – antigen detection in a stool;

Prevention: Salmonella and/or Shigella carrier- state testing,  fecal contamination of water (E. coli -fecal indicator)

P12: Microbiological diagnosis of gastrointestinal tract infections.

Analysis of  own stool (faeces) cultures performed on previous class.

Observation of positive stool culture for Campylobacter sp.

Observation of positive stool culture for Salmonella sp.

Demonstration of Widal agglutination test.

Demonstration of kits for Salmonella, Shigella serotyping.

Serotyping of EPEC.

Examination of faecal contamination of water on McConkey medium.

Antigen detection of rota- and adenoviruses in faeces (stool) sample.

Analysis of laboratory test results (interpretation of positive and negative result) 

- antigen detection of Helicobacter pylori in faeces (stool) sample,

- antibody (IgG) detection against Helicobacter pylori by screening assay (IF) and confirmation assay (Western blot),

- toxin (A and B) detection of Clostridium difficile.

Students, who are willing to perform the microbiological testing of their urine sample, are asked to provide their  urine on the P4 class. Please collect also few samples of first stream urine A screw-capped, sterile urine sample container has to be purchased in the pharmacy. 

S15. Urinary tract infections

Genitourinary tract infections: source, route, etiology, clinical forms and complications

Major host factors and bacterial virulence factors in urinary tract infections.
Microbiological diagnosis of urine

-  urine sampling (midstream urine - MSU, catheter urine sample- CSU, bladder urine sample, nephrostomy sample).                                                                                                                                                               -  MSU (detection of significant bacteriuria): storage and transport (refrigerate the MSU or use a dip-slide), quantitative 

   urine culture, biochemical identification
-  other urine samples: storage and transport, Gram-stained direct smear, qualitative urine culture, biochemical identification.

Antibiotic treatment of upper and lower urinary tract infections. The importance of antibacterial susceptibility testing
Definitions: significant bacteriuria, asymptomatic bacteriuria, pyuria, sterile pyuria.

Causes of urethritis/vaginitis: Candida spp. (candidiasis), Gardnerella vaginalis (bacterial vaginosis), Trichomonas vaginalis (trichomoniasis). 

Microbiological diagnosis of vaginal discharges: direct smear, culture, identification, antibiogram
Antibiotic treatment of candidiasis, bacterial vaginosis and trichomoniasis

P13: Microbiological diagnosis of urinary tract infections.

Demonstration of chromogenic media applied in microbiological diagnosis of MSU.

Interpretation of quantitative urine cultures .
Laboratory reporting of significant bacteriuria, urine contamination, neccesity of re-culture urine.

Examination and interpretation of antibiograms for pathogens isolated from urine samples.

Observation  of vaginal smear from healthy woman (epithelial cells, Lactobacillus spp.)

Observation of vaginal culture with Lactobacillus spp. 

Laboratory diagnosis of vaginal candidiasis (vaginal smears- blastospores, pseudohyphae).

Laboratory diagnosis of bacterial vaginosis ( vaginal smears: clue-cells). 

Inoculation of the urine sample on selective culture media. 

S16. Sexually transmitted infections (STIs). Perinatal infections.
Major source of  transmission of  STIs - asymptomatic and/or unreported STIs.
Etiology of STIs: Bacteria: Chlamydia trachomatis (chlamydial infection) – 1st most common bacterial STI, Neisseria gonorrhoeae (gonorrhoea) 2nd most common bacterial STI, Treponema pallidum  (syphilis), Haemophilus ducreyi (chancroid, soft chancre), Klebsiella granulomatis (granuloma venereum);
Viruses: target in genital tract- HPV types: 6, 11, 16,18 (genital warts)- 1st most common viral STI;, Human herpes virus: HHV-1,-2 (genital herpes), MCV (Molluscum contagiosum); target outside genital tract:  HIV (AIDS), HBV/HDV (hepatitis B), HCV (hepatitis C), HHV-8 (Kaposi sarcoma).

Protozoa: Trichomonas vaginalis (trichomoniasis).
Syphilis-  characteristics of  Treponema pallidum, clinical stages of syphilis, complications, microbiological diagnosis  (due to stage of infection) : specimen collection; dark-field  microscopy and fluorescent (UV) microscopy;  serology: non-treponemal tests (VDRL, RPR, USR) and treponemal tests (FTA–ABS, TPHA); non-venereal treponemas.

Gonorrhoea: characteristics of Neisseria gonorrhoeae, clinical symptoms of gonorrhoea, complications, microbiological diagnosis (due to acute/chronic stage): direct smear, culture, identification. 

Non-gonococcal urethritis (NGU): etiology: Chlamydia trachomatis, Ureaplasma urealyticum, Mycoplasma hominis, symptoms, complications, microbiological diagnosis of chlamydial infection (antigen detection). 
Antibiotic treatment  of STIs. 

Perinatal infections: etiology: Toxoplasma gondii, Rubella virus, CMV, HHV-1,-2, Treponema pallidum, Streptococcus agalactiae, symptoms, complications, microbiological diagnosis

P14. Microbiological diagnosis of sexually transmitted infections (STIs).

Practical class starts with class test covering L5 and P5.

Laboratory diagnosis of gonorrhoea (direct smear with intracellular diplococci, culture, oxidase test) 
Laboratory diagnosis of Chlamydia trachomatis infection (antigen detection - DIF assay)

Observation of  treponemal FTA-ABS test 

Demonstration of Mycoplasma/Ureaplasma kit for culture and susceptibility testing

Discussion on HPV genotyping from clinical cervical swab using in situ hybridization assay.

Analysis of laboratory test results from STIs

Observation of Streptococcus agalactiae on Granada medium.

S17. Blood infections. Endocarditis.

Blood infections  - definitions (bacteraemia, transient bacteraemia, septicaemia/sepsis), etiology, antibiotic treatment rules
Infective endocarditis - predisposing factors, etiology (staphylococci, α,β streptococci, enterococci, HACEK, fungi), antibiotic treatment rules.

Microbiological diagnosis sepsis and endocarditis : blood collection rules (liquid media, blood volume, sample numbers), blood culture rules (incubation time); positive blood culture – smear, culture, identification, AST. 


S18. Neuroinfections. 

Blood- brain barrier, blood- cerebrospinal fluid (CSF) barrier preventing central nervous system (CNS) infections

CNS infections: predisposing factors, routes of infection, antibiotic treatment rules.

Clinical manifestations – meningitis (meninges), encephalitis and cerebral abscesses (brain substance), meningoencephalitis (meninges and brain substance), myelitis (the spinal cord), neuritis (peripheral nerves).

Etiology of septic (purulent) meningitis: 

Bacteria - Neisseria meningitidis, Haemophilus influenzae, Streptococcus pneumoniae, Staphylococcus sp., Streptococcus agalactiae, Gram-negative rods.

Etiology of aseptic (non-purulent) meningitis: 

Viruses- enteroviruses (Polio, Coxackie, Echo), HSV, Arboviruses, Rabies, Measles, Mumps, Rubella, Adenoviruses, HIV

Bacteria -Mycobacterium tuberculosis, Listeria monocytogenes, Borrelia burgdorferi, Treponema pallidum; 

Fungi - Cryptococcus neoformans, Candida sp.; 
Parasites - Toxoplasma gondii; 
Differences between septic meningitis and aseptic meningitis: etiology, symptoms, complications, CSF composition in response to invasion.

Etiology of meningitis due to age: neonates (S. agalactiae, L. monocytogenes, E, coli K1, K. pneumoniae); older children (N. menigitidis, S. pneumoniae, H. influenzae), adults (N. menigitidis, S. pneumoniae)

Microbiological diagnosis of septic (purulent) meningitis - CSF collection and transport, Gram-stained smear, culture media and requirements, identification, bacterial antigen detection, examination of other samples (blood, swabs), 

Microbiological diagnosis of aseptic (non-purulent) meningitis:  DNA/RNA viral load, blood culture, specific antibody detection (serology)

P15. Microbiological diagnosis of  blood infections and endocarditis.

Interpretation of laboratory test results from blood cultures. 

Serological diagnosis of Lyme disease – screening with IIF, interpretation of immunoblot lab results.

P16. Microbiological diagnosis of  meningitis

Demonstration of liquid media for CSF culturing.
Self-observation of Gram-stained smears from CSF and blood cultures.

Observation of Cryptococcus sp. capsules in stained smear from CSF.

Demonstration of kit for detection of bacterial antigens of H. influenzae, E. coli K1, S. agalactiae, N. meningitides from CSF.

S19.Skin, bone and joint infections.

Primary infections of the skin and soft tissues, wound infections, bones and joints infections - predisposing factors, etiology, diagnostic, treatment. 

Skin infections caused by anaerobes: 

Gas gangrene (C. perfringens and other clostridia) microbiological diagnosis, treatment.

P17. Microbiological diagnosis of skin, bone and joint infections.

Discussion concerning microbiological diagnosis of skin lesions – direct smear, culture, antibiogram. 

Self-observation of direct Gram-stained smears from clinical samples of patients with skin infections.

Self-observation of Gram-stained smear from Clostridium spp. Value of direct stained smears.

Demonstration of Clostridium spp. on culture medium.

Detection of  S. aureus virulence factors  involved in  bone infection, furuncles and atopic dermatitis by PCR technique- demonstration of research results.

S20. Zoonoses

The following antropozoonoses discussed:1) brucellosis, 2) plaque, 3) yersinioses (Y. enterocolitica, Y. pseudotuberculosis), 4) listeriosis, 5) erysipeloid, 6) leptospirosis, 7) Lyme disease (borreliosis), 8) cat-scratch disease, 9) septic animal bite (Pasteurella multocida), 10) Q-fever  and rickettsiosis,  11) tularaemia. 12) psittacosis (parrot fever), 13) relapsing fever, 14) anthrax, 15) ehrlichiosis 

S21. Hospital – acquired infections.

The definition of hospital – acquired infections. Sources and ways of spreading of infections. 

Carrier state, colonization, infection. Clinical picture of nosocomial infection.

Etiological factors - bacterial, viral, fungal. Characteristics of alert pathogens – antimicrobial resistance.

Infections in immunocompromised patients (predisposing factors).

Supervision, control, prevention of hospital infections. Postexposure prophylaxis. 

Principles of chemotherapy of nosocomial infections.
Direct detection of MRSA in clinical specimen (eg. nasal swab) using Real-Time PCR apparatus Gene-Expert.

P18. Hospital – acquired infections (epidemiological investigations)

Interpretation of AST performed of nosocomial infections. 

Interpretation of AST performed of: ESBL, AmpC, KPC, NDM, MBL – positive Gram-negative rods; M-phenotype, MLSb, MRSA, VISA, HLAR, VRE – positive strains.

PFGE –as a golden standard method in microbiological investigation.

S22. Opportunistic infections

Predisposing conditions, risk groups, etiological factors, diagnosis, treatment.
P19. Additional practical class to make up practical absences and to fulfill previously disapproved or missing practical protocols.

Recommended  (basic) book: 

1. Medical Microbiology - Murray P.R., Rosenthal K.S., Pfaller M.A.  the newest edition
Alternative books: 

1. Mims’ Medical Microbiology – Goering R.V., Dockrell H.M., Zuckerman M., Roitt I.M., Chiodini P.L. fifth edition

2. Notes on Medical Microbiology, Including Virology, Mycology and Parasitology. Katherine N. Ward, A. Christine McCartney, Bishan Thakker. Medical microbiology 2nd ed. Edinburgh 

3. EUCAST – www.eucast.org
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