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Subject goals
At the end of Microbiology teaching-learning activities learner should be able to:

I. Comprehend the immunological mechanisms in health and disease.

ii. Comprehend the of role of microbial agents in health and disease.

ii. Correlate the natural history, mechanisms and clinical manifestations of infectious diseases as they relate to the properties of microbial agents.
Iv. Comprehend the principles and application of infection control measures.

V. Comprehend the basis of choice of laboratory diagnostic tests and their interpretation.

Vi. Comprehend the principles of antimicrobial therapy and the control and prevention of infectious diseases.

vii.  Comprehend the mechanisms of antimicrobial resistance (AMR) and its prevention along with concept and application of the antimicrobial stewardship program.

viii.  Demonstrate the knowledge of outbreak investigation and its control.

iX. Describe commensals, opportunistic and pathogenic organisms and explain host parasite relationship.

X. Describe the characteristics (morphology, cultural characteristics, resistance, virulence factors, incubation period, mode of transmission etc.) of different microorganisms.
Xi. Explain the various defense mechanisms of the host against the microorganisms which can cause human infection.

xii.  Describe the laboratory diagnosis of microorganisms causing human infections and disease.

xiii.  Describe the prophylaxis for the particular infecting microorganisms.

xiv.  Operate routine and sophisticated instruments in the laboratory.
XV. Demonstrate respect for patient samples, confidentiality pertaining to patient identity in laboratory results and effective communication skills in patient care.

Number |COMPETENCY Predomina Level Cor  [Suggested Teaching Suggested Numbe
The student should be able to nt K/KH e Learning method Assessment r
Domain IS H/P (Y/N method require
K/S/AIC ) d to




certify

MICROBIOLOGY

(Topics =11, Competencies = 74)

Topic 1: General Microbiology, Ethics & Communication

Number of competencies: (13)

Number of competencies that require certification: (02)

MI 1.1 |[Discuss notable historical events, scientific developments andK K LGT \Written assessment, -
contributions of key scientists in the evolution of medica Viva Voce
microbiology. Discuss the role of microbes in health and disease

MI 1.2 |Describe basic morphology, physiology/characteristics, K KH LGT \Written assessment,
classification and common infections /diseases caused by bacteria, Viva Voce
viruses, fungi and
parasites.

MI 1.3 |Describe the basic principles of molecular biology and the conceptK KH LGT \Written assessment,
and significance of studying molecular genetics. Discusg Viva Voce
molecular techniques applied to disease diagnosis in clinica
microbiology.

MI 1.4 |Describe the laboratory methods used to detect causative agents |K KH LGT \Written assessment,
of Viva Voce
infectious diseases.

MI 1.5 |Discuss the appropriate method of collecting and transporting K KH LGT/ SGT \Written assessment,
samples to detect microbial agents, including instructions to be Viva Voce
given to patients
before sample collection.

MI 1.6 |Demonstrate the appropriate method of collection and transport o1S SH DOAP, Role play Practical exercises 3
samples for the detection of microbial agents including /OSPE
instructions to be given to patients before sample collection.




MI 1.7

agents causing Infectious
diseases

Discuss the attitude & behaviors that portray respect &A
demonstrate respect for patient samples sent to the laboratory fof
performance of laboratory tests in the detection of microbia

SH

Y |SGT, Role play

Observation, Viva
\/oce, Scenario
based questions

MI 1.8 |Discuss and demonstrate effective communication skills withC SH Role play OSPE, Observation,
patients, relatives and clinicians during sample collection and Scenario based
pre/posttest counseling questions
MI 1.9 |Discuss & demonstrate confidentiality pertaining to patient A SH SGT, Role play Scenario based
identity in laboratory questions, Viva
results \/oce
M1 1.10 [Perform Gram stain, ZN stain, and routine stool examination to |S P DOAP Practicals/OSPE 3for
identify the different causative agents of infectious diseases from each
the clinical specimen procedur
e
MI 1.11 [Describe the epidemiological basis of infectious diseases and |K KH LGT \Written assessment,
their application. Viva Voce
M1 1.12 [(Classify and describe the different methods of sterilization angkK KH LG Written
disinfection. Discuss the mechanism of action, application ang T assessment, Case
quality control of different methods in the laboratory and in clinical SG discussion
and surgical practices. T exercise, Case
based MCQ, Viva
\/oce
MI 1.13 |Choose the most appropriate method of sterilization andK KH SGT, Case discussion \Written
disinfection to be used in specific situations in the laboratory, in assessment/Viva
clinical and surgical practice. voce/
Topic 2 : Basic Immunology & Immunological disorders Number of competencies: (08) Number of competencies that require certification: (NIL)

Ml 2.1

Explain the role of immunological mechanisms in health and
disease (innate and acquired immunity).

K

KH

LGT

\Written
assessment, Case
based MCQ, Viva
\Voce




MI 2.2 |Describe the structure and functions of immune system and K KH Y |[LG Written

its components (antigens, antibodies and complement systems). T assessment, Case
SG based MCQ, Viva
T \/oce
MI 2.3 |[Describe the host immune responses in Microbial infections K KH Y |[LG \Written
(humoral and cellular immune response). T assessment, Cage
SG based MCQ, Viva
T \/oce
MI 2.4 |Explain the immune response in different types of infections K KH Y |LG \Written
(bacterial, mycobacterial, viral, fungal and parasitic infections) T assessment, Case
SG based MCQ, Viva
T \/oce
MI 2.5 |Discuss the principles and applications of laboratory tests used K KH Y |[LG \Written
in diagnostic microbiology based on the host's immune response. T assessment, Ca§e
SG based MCQ, Viva
T \Voce
M1 2.6 [Discuss the immunological basis of disease prevention through K KH Y |[LG \Written
active and passive immune prophylaxis. Discuss the T assessment, Case
SG based MCQ, Viva

importance of herd

immunity in prevention and control of infectious disease in T Voce
community.
MI 2.7 |Describe the immunological mechanisms in immunological K KH Y |[LG \Written
disorders (hypersensitivity, autoimmune disorders and T assessment, Case
immunodeficiency states) SG based MCQ, Viva
and discuss the laboratory methods used in their detection. T Voce
MI 2.8 [Describe the immunological mechanisms involved in K KH N |LGT, SDL MCQ, Viva Voce
transplantation,
tumour immunity and their applications in disease management.
Topic 3: CVS and Blood Number of competencies: (13) Number of competencies that require certification: (1)
MI 3.1 |Describe the etiopathogenesis, clinical features, K KH Y LGT SGT, Case-based Written/ Viva voce
complications/sequelae and laboratory diagnosis of rheumatic discussion

fever.




MI3.2 |Describe the classification etio-pathogenesis, clinical KH LGT, SGT, Case Written/ Viva voce
features of based discussion
Infective endocarditis (IE).
MI 3.3 |Discuss the diagnostic modalities of IE available with special KH LGT, SGT, Case based Written/ Viva voce
emphasis on concept of sepsis and blood culture collection & discussion
processing.
MI 3.4 |Diagnose a clinically suspected case of rheumatic fever/IE based KH LGT, SGT, Case Case based
on the findings of various microscopic, serological and culture based discussion exercise, Case
investigations. based MCQ, Viva
voce
MI 3.5 |Define & describe types of Pyrexia of unknown origin (PUO). KH LGT, SDL, SGT, Case-  |Written assessment/
Discuss the etiopathogenesis and diagnostic modalities based discussion Viva voce
available to rule out
infective causes of PUO.
MI3.6 |[Classify & describe the enteric fever pathogens. Discuss the KH LGT. SGT, Case-based Case based exercise,
evolution of the clinical course, pathogenesis, complications. discussion \(/:Vrittgn assessment,
; : ; - ase base
laboratory diagnosis and prevention of enteric fever. MCO, Viva
voce
MI 3.7 |Choose the most appropriate laboratory test in a suspected case of KH Interpretational exercises  [Case based exercise,
enteric fever based on the duration of illness and in a suspecteo (Practicals) Case based MCQ,
case of carrier. interpretational
exercise, Viva Voce
MI 3.8 |Read and interpret the results of various laboratory investigationg KH Interpretational exercises  [Case discussion
in a suspected case of enteric fever with special emphasis or] (Practicals) exercise, Case based
serological test results. MCQ, interpretation
exercise, Viva VVoce
MI 3.9 |Enumerate the common infective causes of anaemia and describe KH LGT Written assessment

the mechanisms involved in causing anaemia by them.




MI 3.10 [Describe the morphology, life cycle, pathogenesis, laboratory K KH Y |LGT \Written
diagnosis, prevention and control of the common parasites causing assessment, Case
anaemia. based  exercise,
Case based MCQ,
Viva Voce
MI3.11 |Describe the morphology, life cycle, pathogenesis, clinical K KH Y [LGT,SGT, SDL Written
presentation, laboratory diagnosis and prevention of hemoparasiteg assessment, Case
commonly prevalent in India (e.g. causing kala-azar, malarial S)I(Secrlé?;orcliase
filariasis etc.) based MCQ. Viva
\/oce
MI 3.12 [Differentiate agents of malignant malaria from agents of benigr K, KH Y  |Case-based discussion with |Interpretational
malaria reported in peripheral blood smear examination/ serology, reports (Practicals) exercise, gasegaseg
inite elini inifi exercise, Case base
and explain its clinical significance. MCQ, Viva Voce
MI 3.13 [Describe the epidemiology, the etio- pathogenesis, K KH Y [LGT, SDL \Written
evolution complications, opportunistic infections, assessment, Case
diagnosis, prevention and the based MCQ, Viva
principles of management of HIV voce
Topic 4: Gastrointestinal and Hepatobiliary system Number of competencies:(09) Number of competencies that require certification:(01)
Ml 4.1 |Define and differentiate between diarrhea, dysentery and food K KH Y [LGT \Written assessment,
poisoning. Enumerate the microbial agents causing them. Case based MCQ,
Viva Voce
Ml 4.2 |Describe the epidemiology, morphology, pathogenesis, clinical K KH Y [LGT Written
features and diagnostic modalities of bacterial, viral, parasitic and assessment, Case
fungal agents based MCQ, Viva
causing diarrhoea. Voce
M1 4.3 |Describe the epidemiology, morphology, pathogenesis, clinical K KH Y  |LGT with case discussions |[Written
features and diagnostic modalities of bacterial, viral, parasitic ang assessment, Case
fungal agents causing dysentery based MCQ, Viva
\Voce




Ml 4.4 |Identify the common etiologic agents of diarrhoea and S SH DOAP (Practicals) Interpretational
dysentery by stool microscopic examination. exercises /practical
exercise
MI 4.5 |Enumerate the bacterial, viral, parasitic and fungal agents of K KH LGT with case Written assessment,
food discussion, SGT Case based
poisoning and discuss their pathogenesis, clinical course and MCQ, Viva
laboratory diagnosis. \oce
M1 4.6 |Describe the infective aetiology, pathogenesis and clinical course of K KH LGT with case discussion, [Written assessment,
Acid SDL Case based
peptic disease (APD) and Discuss the laboratory diagnosis MCQ, Viva
and management of the causative agent of APD. \/oce
MI 4.7 |Describe the epidemiology, etiopathogenesis, clinical features K KH LGT with case/clinical ~ [Written assessment,
and complications of viral hepatitis. report discussion Case based
MCQ, Viva
\/oce
M1 4.8 |Discuss the modalities in laboratory diagnosis, with special K KH LGT with case/clinical ~ [Written assessment,
emphasis on report discussion Case based
viral markers and preventive strategies for viral hepatitis MCQ, Viva
caused by hepatitis viruses. \oce
MI 4.9 |Suggest the most appropriate laboratory test based on history ang K KH SDL, SGT with case / \Written
clinical presentation in a suspected case of viral hepatitis ano clinical report discussion  fassessment, Case
interpret the type and progress of viral hepatitis based on the based MCQ, Viva
laboratory report voce
of viral markers in a case of infection by hepatitis virus.
Topic 5: Musculoskeletal system, Skin and Soft tissue infections Number of competencies: (05) Number of competencies that require certification: (NIL)
MI 5.1 |Enumerate the microbial agents causing anaerobic infections. K KH LGT with case discussion [Written assessment,
Describe the pathogenesis, clinical course and the laboratory Case based MCQ,
diagnosis of Viva VVoce
anaerobic infections.
MI15.2 [Explain the etiopathogenesis, clinical course & laboratory K KH LGT with case discussion  |Written assessment,

diagnosis of bone & joint infections caused by bacterial, fungal,
viral and parasitic

agents.

Case based MCQ,
Viva Voce




MI5.3 |Explain the etiopathogenesis, clinical course and the laboratory K KH LGT with case \Written
diagnosis of skin and soft tissue infections caused by bacterial, discussion SGT assessment, Case
fungal, based MCQ, Viva

] . \Voce
viral and parasitic agents.

MI 5.4 |Differentiate between infective and non-infective lesions in the K KH LGT Written assessment,
skin. Enlist microbes causing systemic disease with involvement Viva voce
of skin.

MI 5.5 |Describe the etiopathogenesis, clinical course, complications K KH LGT, SGT, SDL Written assessment
and laboratory diagnosis of mycobacterial infections involving
skin & soft
tissue with special emphasis on sample collection from/of skin
Topic 6 : Central Nervous System infections Number of competencies: (03) Number of competencies that require certification: (NIL)

MI16.1 |[Enumerate the microbial agents causing meningitis. Explain K KH LGT with case Written assessment,
the pathogenesis, clinical course and laboratory diagnosis of discussion SGT Case based MCQ,
meningitis Viva Voce
caused by bacterial, fungal, viral and parasitic agents.

MI 6.2 |Enumerate the microbial agents causing encephalitis Explain K KH LGT with case \Written assessment,
the pathogenesis, clinical course and laboratory diagnosis of discussion SGT, SDL Case based MCQ,
encephalitis Viva Voce
caused by bacterial, fungal, viral and parasitic agents.

MI 6.3 |[ldentify the microbial agents causing meningitis from a Gram K KH SGT Written
stained given smear. Read & Interpret the microscopic findings assessment, Case
and culture based MCQ, Viva
report of CSF to diagnose a case of bacterial, viral, fungal or \Voce, OSCE
parasitic infection in CNS
Topic 7: Respiratory tract infections Number of competencies: (05) Number of competencies/ skills that require certification: (02)

MI 7.1 |Explain the etiopathogenesis, laboratory diagnosis and prevention K KH LGT with case \Written
of Infections of the upper respiratory tract caused by bacterial, discussion SGT assessment, Case
viral, fungal and parasitic agents. based MCQ, Viva

\/oce

MI 7.2 |Explain the etiopathogenesis, laboratory diagnosis and K KH LGT with case \Written

prevention of Infections of the lower respiratory tract caused discussion SGT assessment, Case

by bacterial, mycobacterial, viral, fungal and parasitic agents.

based MCQ, Viva




\Voce

MI17.3 [Enlist & identify the etiological agents of lower respiratory K KH LGT with case \Written
infection in specific situations like age, immune status, discussion, SGT assessment, Case
community-acquired pneumonia, hospital-acquired pneumonia etc based MCQ, Viva

\/oce

MI 7.4 |ldentify the common etiologic agents of upper respiratory tract S P DOAP Practicals OSPE, Clinical case
infections in a Gram Stain/ Albert stained smear of throat swab based exercises
and correlate with the clinical findings provided.

MI 75 |ldentify the common etiologic agents of lower respiratory tracf S P DOAP Practicals OSPE, Clinical case
infections in a provided Gram Stained & Acid fast stained smear based exercises
of sputum/BAL/tracheal aspirate and correlate with the clinical
findings
provided
Topic:8 Genitourinary and Sexually Transmitted Infections Number of competencies: (04) Number of competencies that require certification: (NIL)

MI 8.1 |Describe the etiopathogenesis and discuss the laboratory diagnosis K KH LGT/SGT \Written
of common bacterial, viral, fungal and parasitic infections of the assessment, Viva
genito- urinary system voce

MI8.2 |Enlist common sexually transmitted infections (STI). Explain the K KH LGT/SGT Written assessment,
pathogenesis, laboratory diagnosis and prevention of commor Viva Voce
bacterial and viral sexually transmitted infections.

MI8. [Explainthe concept and utility of Syndromic management of STI. K KH SDL/SGT \Written assessment,

\iva voce

MI 8.4 |Explain etiopathogenesis, clinical course, and the appropriate K KH LGT/ SGT \Written assessment,

method \/iva voce

for specimen collection, and discuss the laboratory diagnosis of
different clinical and epidemiological types of urinary tract
infections.

Topic 9: Zoonotic diseases and Miscellaneous

Number of competencies: (06)

Number of competencies that require certification: (NIL)




MI19.1 |Define and classify Zoonotic infections. Explain etiof K KH LGT/ SGT \Written assessment,
pathogenesis, vectors, clinical course, transmission, risk factors, Viva voce
laboratory diagnosis, and preventive & control strategies of
different zoonotic infections
caused by bacterial, viral, fungal and parasitic agents.

MI19.2 |Describe the etiopathogenesis and laboratory diagnosis of K KH LGT, SGT \Written assessment,
opportunistic infections(Ol) along with factors predisposing to the Viva voce
development of Ol
by bacterial, viral, fungal and parasitic agents.

MI 9.3 |Choose the most suitable microbiological investigation in a given K SH Case based exercise, SGT Cased based
clinical situation and Interpret the results of the laboratory exercises, Case
tests for the based
diagnosis of the infectious disease MCQ

MI19.4 |Describe the etiopathogenesis of infective causes of malignancy KH LGT SGT Written assessment,
and explain the mechanisms used by oncogenic viruses in the \/iva voce
development
of virus-associated malignancies, along with their preventive
measures.

MI19.5 |Describe the concept of emerging & re-emerging Infectious K KH LGT, small group \Written assessment,
diseases. Explain the factors responsible for emergence and re- discussion, SDL Viva voce
emergence of
these disease and strategies for their prevention and control.

MI19.6 |Describe the National Health Programs in the prevention of K K LGT Written assessment,
common infectious diseases and discuss the National reference \/iva voce
centres for
disease diagnosis and control
Topic 10: Healthcare-associated infections (HAI) Number of competencies: (05) Number of competencies that require certification: (01)
Enumerate different causative agents and the types of Healthcare- K K LGTs, SGT Written assessment,

MI10.1 |Associated Infections (HAI). Define HAI and describe the chain Viva voce
of transmission and its role in preventing HAI.

M1 10.2 [Describe the standard & transmission based precautions for K KH LGTs, SGT MCQ, viva voce

infection control and the role of the hospital infection control

committee (HICC)




in the prevention of HAI.

MI 10.3 [Demonstrate hand washing, donning- doffing of PPE and S SH DOAP, Role-play, SGT,  |OSPE, Direct 3 each
segregation of Biomedical waste Practicals Observation with

checklist

MI 10.4 [Describe the methods used and significance of assessing the K KH Interactive LGTs Written assessment,
microbial contamination of food, water and air (in hospital MCQ, Viva Voce
surveillance)

Describe the commonly detected drug-resistant microbes in HAI. K KH LGT, SGT Written assessment,

M1 10.5 |[Explain MCQ, Viva Voce
the mechanism of evolution, spread, and control of antimicrobial
drug resistance in hospitalized patients.

Topic 11: Antimicrobial resistance (AMR) & Antimicrobial Stewardship (AMSP) Number of competencies: (03) Number of
competencies that require certification: (Nil)

MI11.1 |Describe the genotypic & phenotypic mechanisms of antimicrobial K KH LGT, SGT Written assessment, |-
drug resistance and the methods of antimicrobial susceptibility MCQ, Viva Voce,
testing, along with interpretation of the antimicrobial Interpretational

i . exercise
susceptibility testing report

MI 11.2 |Explain intrinsic & acquired drug resistance along with the K KH LGT, SGT \Written assessment, |-
antimicrobial spectrum of important human pathogens and its MCQ, Viva Voce
application in clinical
therapy.

MI11.3 |[Explain the concept and application of the antimicrobial K KH LGT, SGT Written assessment, |-

stewardship program including rational antimicrobial prescription
and your role in its

implementation.

MCQ, Viva Voce




Alignment

Pathology Microbiology Pharmacology
1% month Gen. Path Gen. Micro, Communication and Gen. Pharm
Ethics(14 competencies)
2" month Gen. Path Gen. Micro, Communication and Gen. Pharm
Ethics(14 competencies)
3 month Inflammation Immunology and Immunological (ANS/PNS)
Immunology Disorders (8 competencies) NSAIDs
HIV
4™ month Immunology Immunology and Immunological Immunosuppressants
Disorders CVvsS
CVS CVS & Bloodstream infections
(1.5 months)
1° Internal Assessment
5™ month CVS CVS & Bloodstream infections CVvsS
Hematology (1.5 months) Blood
6™ month Respiratory Respiratory System (2.5 weeks) Chemo
System (2-3 Th
weeks)
7™ month Respiratory Respiratory System
System CNS 1.5 weeks TB (7 hours)
CNS 2 hours
Kidney CNS 4weeks
2" Internal Assessment
8™ month Kidney Genito-urinary and STI 2 wks Chemotherapy
Genito-urinary 2 GIT
weeks Hepatobiliary
9" month GIT GIT GIT
Hepatobiliary Hepatobiliary
10™ month Bone Musculoskeletal system, Skin Drugs on skin, ocular
Breast and Soft Tissue Infections Endocrine
Skin, eye, joints (2 weeks)
Endocrine Zoonotic & Miscellaneous
Infections (2 weeks)
HAI and Antimicrobial
Stewardship
Hospital Infection Control
3™ Internal Assessment/ Pre University
11" month | Phase 2 University Exam




