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is designed as per CBME Guidelines  Competency Based Undergraduate |
Curriculum for the Indian Medical Graduate for phase II MBBS students. It is 
designed specifically to cater to the requirements of undergraduate medical 
students. The  provides information about clinical as well as practical Manual
microbiology aspects. 
Salient features:
• Simple and student-friendly text.
• Precise language and point-wise presentation for easy learning and quick 

recapitulation of facts during examination.
• More clinical correlation has been incorporated.
• The recording of the details of assessment—based on the Kirkpatrick 4-level 

model of evaluation along with checklist for assessment of certification skill. 
• Checklists for certifiable skills—OSPE station (samples) 
• Separate empty space provided for reflection/notes at the end of the topic
• Separate section of AETCOM

Saumya Singh MBBS (Hons), MD (Microbiology) 
is Professor and Head, Department of Microbiology, and Infection 
Control Officer  incharge Molecular Laboratory, United Institute of |
Medical Sciences, Prayagraj. UP. She has to her credit a number of 
scientific research papers published in national and international 
journals. 
    She has undergone training in medical education (RBCW), NABL internal 
auditors training course (Kolkata) and is active member in MEU at her institute 
along with being curriculum incharge for Second Year MBBS. She is currently 
pursuing advanced course in medical education (ACME) from CMC, Ludhiana, 
Punjab. She is fascinated about innovative teaching and promotes research work 
which has helped her in compiling this practical manual.
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Science and technology are constantly changing 
fields. New research and experience broaden the 
scope of information and knowledge. The author has 
tried her best in giving information available to her 
while preparing the material for this book. Although, all 
efforts have been made to ensure optimum accuracy 
of the material, yet it is quite possible some errors might 
have been left uncorrected. The publisher, printer 
and the author will not be held responsible for any 
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Certificate

It is to certify that Ms/Mr 
Roll No./MBBS Batch  has attended/completed 
all the exercises mentioned in this record book and his/her progress is 
satisfactory.

Date: 

Place: 

Professor and Head

Department of Microbiology

 Medical College



	 1.	 Be punctual and maintain time specified for each exercise/activity.

	 2.	 Eating or drinking in the lab at anytime is to be strictly avoided

	 3.	 Report all accidents, injuries, and breakage of glass or equipment to in charge immediately.

	 4.	 Do not taste or smell chemicals.

	 5.	 Do not enter lab without lab coat.

	 6.	 Learn how to handle the laboratory materials and equipment safely.

	 7.	 Follow all instructions given by your teacher.

	 8.	 Leave your workstation clean and in good order after your work

	 9.	 Long hair must be tied back.

	10.	 Pay close attention to any cautions described in the laboratory exercises

	11.	 Keep pathways clear by placing extra items (books, bags, etc.) on the shelves or under the work tables

	12.	 Come prepared with prior reading on the assigned experiments before you start to work.

	13.	 Do not leave your assigned laboratory station without permission of the teacher.

Instructions to Students



Preface

Competency based medical education (CBME) is a relatively a novel concept in India introduced in the academic 
year 2019-20. The NMC has suggested competency based learning implementation in all medical colleges with 
goal of designing and implementing such curriculum that would focus on the observable and desired ability in 
real time situations. This Practical Manual is prepared as per CBME Guidelines (adopted by National Medical 
Commission) for implementation of competency based curriculum for phase II MBBS students. This manual 
provides information about clinical aspects as well as practical microbiology aspects. This manual will serve as 
a stimulus to encourage self-directed learning among undergraduate students. The comprehensive description 
of the topic is very simple and easy language for better understanding.

Concerted effort has been made to cover the entire course for Practicals in Microbiology. This manual contains 
all images, tables, questionnaires related to the topics, various clinical case scenarios essential for an Indian 
medical graduate formative training.

This manual’s highlights are:
	 1.	 The recording of the details of assessment—based on the Kirkpatrick’s 4-level model of evaluation along 

with checklist for assessment of certification skill.
	 2.	 Checklists for certifiable skills—OSPE station (samples)
	 3.	 AETCOM
	 4.	 Separate empty space provided for reflection/notes at the end of the topic.

I feel that this style of presentation makes it easier for students to apply their knowledge in better manner 
and write the practical notes. In this era of new developments and rapid advances, special attention has been 
given to provide a contemporary and updated exposition of microbiology.

I have tried my best by putting together the fruit of all my experience into this book and sincerely hope that 
it meets the requirements of students and teachers. However, there is always scope for improvement. I would 
welcome your constructive suggestions to make this book better in subsequent editions.

Saumya Singh
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Section S. No. Topics Page No. Competency Teacher Signature Remarks

1. General 
Microbiology

1.1 Microscopy 1 MI1.1

1.2 Instruments (Sterilization and 
Disinfection)

7 MI1.4, MI1.5

1.3 Morphology of Bacteria and Gram 
Stain

13 MI1.1, MI1.2, MI6.2, 
MI6.3

1.4 Culture Media 20 MI1.1

1.5 Culture Methods 26 MI1.1

1.6 Antimicrobial Susceptibility Test 
(AST)

30 MI1.6

2. Bacteriology

2.1 Staphylococcus 34 MI4.1, MI4.3, MI8.15

2.2 Streptococcus 41 MI4.1, MI4.3, MI5.3, 
MI8.15

2.3 Neisseria 48 MI5.3, MI8.15

2.4 Corynebacterium 55 MI6.2

2.5 Bacillus and Clostridium 61 MI8.15

2.6 Gram-negative Bacilli 1: 
Identification

67 MI1.1

2.7 Gram-negative Bacilli 2: 
Identification

73 MI1.1

2.8 E. coli and Klebsiella sp. 78 MI3.1, MI7.1

2.9 Non-lactose fermenters 1 
(Salmonella, Shigella)

83 MI3.1, MI3.2
MI3.4, MI8.15

2.10 Non-lactose Fermenters 2 (Proteus 
sp., Pseudomonas sp.)

87 MI4.3, MI8.15

2.11 Vibrio 92 MI8.15, MI6.10

2.12 Ziehl-Neelsen’s Stain 98 MI1.2, MI6.3

2.13 Diagnostic Stewardship: Specimen 
Collection and Transport

107 MI8.9, MI8.10, 
MI8.11, MI8.14, 
MI8.15

3. Serology

3.1 Serological Methods 1: 
Agglutination

116 MI1.8, MI8.15

3.2 Serological Methods 2: 
Precipitation

119 MI1.8, MI8.15

3.3 Serological Methods 3: ELISA and 
CFT

121 MI1.8, MI8.15

4. Mycology 4.1 General Aspects and Fungal 
Diagnosis

125 MI1.1, MI1.2

5. Virology

5.1 Virology: General Properties 132 MI1.1

5.2 Viral Serology 135 MI1.1, MI6.2, MI6.3

5.3 COVID-19 137 MI1.1, MI6.2, MI6.3

Contents

Preface	 vii
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Section S. No. Topics Page No. Competency Teacher Signature Remarks

6. Parasitology

6.1 Stool Examination 141 MI1.2, MI3.2

6.2 Protozoa 144 MI3.2, 8.15

6.3 Helminths 147 MI1.2, MI3.2, MI16.9

6.4 Peripheral Blood Smear 154 MI2.6

7. Hospital 
Infection Control

7.1 Healthcare Associated Infections 161 MI8.5, MI8.6

7.2 Standard Precautions 162 MI8.5

7.3 Hand Hygiene 164 MI8.6

7.4 Needle-Stick/Prink and Sharp Injury 166 MI8.5, MI8.6

7.5 Biomedical Waste Management 168 MI8.5, MI8.6, MI8.7

8. Diagnostic 
Microbiology

8.1 Laboratory Diagnosis of Skin and 
Soft Tissue Infections

178 MI4.3

8.2 Laboratory Diagnosis of Respiratory 
Tract Infections

183 MI6.2, MI6.3

8.3 Laboratory Diagnosis of 
Bloodstream Infections

191 MI1.1, MI2.4, MI8.15

8.4 Laboratory Diagnosis of Pyrexia of 
Unknown Origin

196 MI3.4

8.5 Laboratory Diagnosis of Meningitis 201 MI5.3

8.6 Laboratory Diagnosis of Urinary 
Tract Infection

207 MI7.3

8.7 Laboratory Diagnosis of Diarrhoea 212 MI3.2, MI3.5

8.8 Laboratory Diagnosis of Sexually 
Transmitted Infections

218 MI7.2

9. Clinical Case 
Exercises

9.1 Describe Etiopathogenesis of 
Infections of Skin and Soft Tissue 
and its Laboratory Diagnosis

225

MI4.39.2 228

9.3 Describe Etiology, Appropriate 
Method of Specimen Collection for 
Diagnosis of UTI

232

MI 7.39.4 234

9.5 Describe the Etiopathogenesis, 
Laboratory Diagnosis and Prevention 
of Infections of Upper and Lower 
Respiratory Tract

237 MI 6.1

10. AETCOM

10.1 Demonstrate Respect for Patient 
Samples Sent to the Laboratory for 
Performance of Laboratory Tests in 
the Detection of Microbial Agents 
Causing Infectious Diseases

241 MI 8.11

10.2 Discuss Confidentiality Pertaining 
to Patient Identity in Laboratory 
Results

245 MI8.12

10.3 Demonstrate Confidentiality 
Pertaining to Patient Identity in 
Laboratory Results

249 MI 8.14
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