Contents

Preface Vii

Index of Competencies/ Pages
Code of Competencies

PART I: GENERAL MICROBIOLOGY, IMMUNOLOGY AND HEALTHCARE-ASSOCIATED INFECTIONS (HAIs)

SECTION 1: GENERAL MICROBIOLOGY

* Overview of General Microbiology
1. Introduction and History of Microbiology MIT.1 3
o Infroduction 3
o Scienfists and their Role (History) 3

2. Taxonomy of Microorganisms MIT.1 9
o Definition and Components 9

3. Epidemiology of Infections MI1.3 12
u Definitions and Types of Infections 12
u Reservoirs, Sources and Modes of Transmission 14

4. Normal Microbial Flora of Human Body MIT.1 18
o Infroduction 18
o Normal Flora 18
o Probiotics 21
o Prebiotics 21

5. Miscellaneous Topics: World Days and Healthcare-related Symbols MI1.1 23
o World Days 23
o Healthcare-related Symbols 23

* General Bacteriology

6. Morphology of Bacteria MI1.1 25
o Shapes of Bacteria 25
o Size of Bacteria 25
o Arangement of Bacteria 25
o Morphological Parts (Anatomy) of Bacteria 26

7. Physiology of Bacteria MIT.1 38
u Bacterial Nutrition and Growth Factors 38
o Environmental Factors 39
o Reproduction (Multiplication) 40
o Metabolism 42

8. Genetics of Bacteria MIT.1 44
u Genetic Structure 44
— Chromosomal part 44
— Extrachromosomal part 45
o Bacterial Variation 46
— Phenotypic variation 47
— Genotypic variation 47

9. Precipitating Factors of Bacterial Infections MI1.1,1.3 56
o Definitions 56



X o Precipitating Factors 56
— Agent factors (virulence factors or determinants of virulence) 56
— Host factors 60
— Environmental factors 61

10. Bacterial Growth Products MI 1.1 63
o Definition and Types 63

* General Virology

11. General Properties of Viruses MIT.1 65
Introduction 65

Morphology of Viruses 65

Resistance 68

Viral Multiplication 68

Viral Genetics 70

Viral Taxonomy 71

Subviral Agents 71

a Precipitating Factors of Viral Infections 74

12. Virus-Host Interactions (Viral Infections) MIT.1 77
o Introduction 77
o Immune Response (Ir) to Viral Infections 78

[ 5 A A S

e General Mycology
13. General Properties of Fungi MIT.1 82
o Infroduction 82
u Classification 83
o Hyphae, Pseudohyphae and Mycelium 87
o Precipitating Factors of Fungal Infections 88

* General Parasitology

Essentials of Medical Microbiology

14. Introduction and Classification of Parasites Ml 1.1 91
o Parasite 91
o Host 92
u Life Cycle 93

15. General Properties of Parasites MI 1.1 97

o Protozoa 97
o Metazoa 99
o Precipitating Factors of Parasitic Infections 99

SECTION 2: IMMUNOLOGY

16. Immunity MI 1.8, PA7.5 103
o Introduction 103
o Types and Effective Factors on Immunity 103
— Types of immunity 103
— Effective factors on immunity 107
o Measurement of Immunity 107

17. Immunizing Agents and Universal Immunization Schedule MI1.9,BI10.5, PE 19.1,19.3 109
o Immunizing Agents 109
— Used for arificial active immunization (immunoprophylaxis) 109
— Used for arfificial passive immunization (immunotherapy) 112
— Used for combined immunization 112
o Universal Immunization Schedule 113

18. Antigen (Ag) Bl 10.5 115

o Anfigen (Ag) 115
o Other Related Terms of Antigen 118




19.

20.

21.

22.

23.

24.

25.

26.

Antibody (Ab)-Immunoglobulin (Ig)
o Infroduction 121

o Immunoglobulin (Ig) 121

o Genes of Immunoglobulin - 127
o Monoclonal Anfibodies 129

Antigen-antibody (Ag-Ab) Reactions
o Infroduction 134
o Serological Reactions 135
— Precipitation Reaction 135
— Agglutination Reaction 139
— Complement Fixation Test (CFT) 144
— Neutralization Reaction 145
— Opsonization 145
— Radioimmunoassay (RIA) 146
— Enzyme Immunoassay (EIA) 146
— Enzyme-linked Fluorescent Assay (ELFA) 150
— Immunofluorescence Assay (IFA) 151
— Chemiluminescence-linked Immunoassay (CLIA)
— Immunoelectroblot Technique 152
— Immunochromatographic Test (ICT) 152
— Immunoconcentration Test 153
Tests by Electron Microscopy (EM) 154
o Comparison of Immunoassays 154

Complement System

o Introduction 156

o Complement Pathways 156
o Health and Complement 159

Structure and Functions of Immune System

o Immune System 162
— Specific immune system/lymphoid system 162
— Nonspecific immune system 170

o Major Histocompatibility Complex (MHC) 172

Immune Response (Ir)

Infroduction 177
AMI 177
CMI 180

Interconnections of Ir 183
Immunological Tolerance 183
Theories of Ir 184

Regulafion of Ir 185

Hypersensitivity

Introduction 187

Type | Reaction 189

Type Il Reaction 191

Type lll Reaction 192

Type IV Reaction 193
Shwartzmnan Reaction 194

Immunodeficiency Diseases (IDDs)
o Primary IDDs 197
u Secondary IDDs 201

Autoimmunity

o Mechanisms/Steps 204
o Claossification 205

o Diagnosis 207

o Treatment 207

00000 ooDo

00000 d

Ml 1.8

MIT.7

MI 1.8

PA 9.3

MI 1.8

MI1.10, PA 9.2

MI1.10

MI1.10

121

134

156

162

177

187

197

204

Xi

Contents




xii 27. Immunology of Transplantation and Malignancy MIT1.11,PA 7.5, 9.2,SU 13.1 209
o Immunology of Transplantation 209
o Immunology of Malignancy 210

28. Immunohematology PA 22.5 213
o Introduction 213
o Clinical Significances 213

SECTION 3: HEALTHCARE-ASSOCIATED INFECTIONS (HAIs)

29. Healthcare-associated Infections (HAIs): Intfroduction, Types, Ml 8.5, 8.6, 8.7, SU 6.1 217
Prevention and Control
o Infroduction 217
o Types of HAls 218
o Nosocomial Infection Prevention and Control Program 223

30. Sterilization and Disinfection Mi1.4,1.5,SU 14.1 232
o Infroduction 232
o Claossification 233
— Physical methods (sterilization) or physical agents (sterilants) 233
— Chemical methods (disinfection) or chemical agents (disinfectants) 239
— Chemosterilization (physical + chemical methods) 242
o Biological Control or Indicators 243
u Selection of Sterilization and Disinfection in Healthcare Set-up 243

31. Biomedical Waste (BMW) Management CM 14.1-14.3, SU 15.1 247
o Infroduction 247
o Types and Disposal of Waste 247

32. Microbiology of Water, Milk and Air/Surfaces MI 8.8, CM 3.3 252
o Microbiology of Water 252
o Microbiology of Mik 256
o Microbiology of Air/Surfaces 257

Essentials of Medical Microbiology

33. Laboratory-acquired Infections MI 8.5 261
o Laboratory-acquired Infections 261

PART II: SYSTEMIC MICROBIOLOGY

SECTION 4: INFECTIVE SYNDROMES OR INFECTIOUS DISEASES OR SYSTEMIC INFECTIONS
OR CLINICAL MICROBIOLOGY OR APPLIED MICROBIOLOGY

¢ CVS and Bloodstream Infections

34. Cardiovascular System Infections Ml 2.1, 2.2 and 2.3, 265
o Anatomy of Cardiovascular System 265 PA 27.4, 27.6, 27.10,
o Common Infections 265 IM1.3,1.9

— Infections of heart 265

— Infections of blood vessels 267
u Specific Infections 268

— ARF 268

— Lemierre’s syndrome 268

35. Bloodstream Infections MI2.4,25,2.7,IM4.8 269
o Common Infections 269
u Specific Infections 270
— Bacterial infections 270
Viral infections 270
Fungal infection 271
Parasitic infection 271




36. Lymphatic System Infections Ml 2.5 and 2.6 272  xiii
o Common Infections 272
u Specific Infections 272
— Bacterial infections 272
— Viral infections 273
— Parasitic infections 273

* Gastrointestinal and Hepatobiliary System Infections
37. Gastrointestinal Tract Infections MI 3.1, 3.2, 3.3-3.6, 274
o Infroduction 274 M 16.1, 16.9
ao Common Infections 274
u Diarrheal Diseases 275
o Specific Infections 278
— Bacterial infections 278
— Viral infections 278
— Parasitic infections 278

38. Infections of Abdominal Viscera MI' 3.7 and 3.8 281
o Common Infections 281
o Specific Infections in Liver 282
— Bacterial infections 282
— Viral infections 282
— Parasitic infections 282

Contents

e Skin, Subcutaneous and Musculoskeletal System Infections

39. Skin and Subcutaneous Tissues Infections Ml 4.1, 4.3, DR 8.1 283
o Infroduction 283
o Terminology of Skin Infections 283
o Common Infections 284
u Specific Infections 286
— Bacterial infections 286
— Viral infections 287
— Fungal infections 287
— Parasitic infections 287

40. Musculoskeletal Infections Ml 4.2, PA33.1T, OR 3.1 288
o Anatomy of Musculoskeletal System 288
o Common Infections 288
— Infections of muscles 288
— Infections of bones and joints 288
— Infections of bone marrow 289
u Specific Infections 290
— Bacterial infections 290
— Parasitic infections 290

* Central Nervous System Infections

41. Central Nervous System Infections MI'5.1, 5.2, 5.3, 291
o Anatomy of CNS 291 PA 35.1, 35.3,
o Common Infections 291 IM17.7-17.9,

— Infections of meninges 291 PE 30.2, 30.21
— Infections of brain 293
— Infections of spinal cord 294

o Specific Infections 294

Bacterial infections 294

Viral infections 294

Fungal infections 294

Parasitic infections (Neuroparasites) 295




Xiv_ « Respiratory System Infections

42. Respiratory tract infections Ml 6.1, 6.2, 6.3, 296
o Infroduction 296 PA 26.1, 26.2,
o Common Infections 296 IM 3.1-3.2

— Upper respiratory tract infections 296
— Lower respiratory fract infections 299
o Specific Infections 302
Bacterial infections 302
Viral infections 303
Fungal infections 303
— Parasitic infections 303

e Urinary System, Genital System and Sexually Transmitted Infections

43. Urinary Tract Infections MI'7.1 and 7.3, SU 29.3 304
o Infroduction 304
o Common Infections 304
u Specific Infections 305
— Bacterial infections 305
— Viral infections 305
Fungal infections 305
Parasitic infections 305

44. Genital Tract Infections MI7.1,7.2,DR 10.6, 10.7 307
o Introduction 307
o Common Infections 307
— Female genital tract infections 307
— Male genital fract infections 308
o Sexually Transmitted Infections (STls) 308
o Nongonococcal Urethritis (NGU) 309
o Specific Infections 309
— Bacterial infections 309
— Parasitic infections 309

Essentials of Medical Microbiology

* Miscellaneous System Infections

45. Ear and Eye Infections — 310
o Introduction 310
o Earlinfections 310
— Infection of external ear 310
— Infection of middle ear 312
u Eye Infections 313
Bacterial infections of eyes 313
Viral infections of eyes 316
Fungal infections of eyes/oculomycosis 316
Parasitic infections of eyes/oculoparasites 317

46. Oral Cavity, Dental and Salivary Gland Infections DE1.2,1.4 319
u Oral Cavity Infections 319
u Dental Infections 320
u Sdlivary Gland Infections 321

47. Miscellaneous Infections MI8.1,IM 13.3, 25.1 323
o Congenital Infections 323

Zoonotic Infections 323

Opportunistic Infections 323

Superinfection 324

Emerging and Reemerging Infections 324

Oncogenic Microbes 325

Bioterrorism 327

[ I 5 Y A




o Vector-borne Infections 328 XV
u Ectoparasitic Infestations 329
48. National Health Program and Pandemic Management Ml 8.16 332
o National Health Program 332
o Pandemic Management 332

SECTION 5: BACTERIAL INFECTIONS

* Infections of Gram-positive Cocci (GPC)

49. Infections of Micrococcaceae MI 3.5, 4.1,4.3, 6.1, 6.2,6.3, 335
o Introduction 335 DR 15.2
o Staphylococci 335
— Coagulase-positive staphylococci (CoPS) 335
— Coagulase-negative staphylococci (CoNS) 343
o Micrococci 343
o Stomatococci 344

50. Infections of Streptococcaceae Ml 2.3, 4.3,5.1,5.3, 6.1, 347
o Introduction 347 6.2, 6.3, PA 27.4,
o a-Hemolytic Streptococci 347 MT1.3, 19 319

— Viidans group 347

— Pneumoniae group (Sfrept. pneumoniae) 349
o B-Hemolytic Streptococci 353
Group A/Strept. pyogenes 353
Group B/Sfrept. agalactiae 360
Group C/Strept. equisimilis 361
Group F/Strept. angiosus 361

— Ofther groups 361
o Nonhemolytic Streptococci 361

— Group D/Non-enterococci group 361
o Comparison of Streptococci 361

51. Infections of Enterococcaceae — 366
u Enferococcus spp. 366

Contents

¢ Infections of Gram-negative Cocci (GNC)

52. Infections of Neisseriae and Moraxellaceae MI'5.3, 5.3 368
o Neisserice 368
— Neisseria meningitidis 368
— Neisseria gonorrhoeae 371
— Commensal Neisserice 375
o Non-gonococcal urethritis 376
u Moraxellaceae 376
— Moraxella catarrhalis 376
— Moraxella lacunata 377
— Acinefobacter spp. 377

* Infections of Gram-positive Bacilli (GPB)

53. Infections of Corynebacteria Ml 6.1, 6.2, 6.3 381
Introduction 381

Corynebacterium diphtheriae 381

Other Pathogenic Corynebacteria 387

Diphtheroids 387

Arcanobacterium 388

54. Infections of Bacillaceae (Sporing Aerobes) Ml 3.5 390
o Infroduction 390
u Bacillus anthracis 390
u Bacillus cereus 394
o Anthracoid Bacili 395

0O 00 0C0o




XVi

Essentials of Medical Microbiology

55.

56.

57.

58.

59.

60.

Infections of Clostridia (Sporing Anaerobes)
o Infroduction 398

a Clostridium perfringens 399

u Closfridium teftani 403

a Clostridium botulinum 407

u Clostridium difficile 409

o Ofther Clostridia 411

Infections of Mycobacterium tuberculosis
o Infroduction of Mycobacteria 416
o Mycobacterium tuberculosis 416

Infections of Mycobacterium leprae
o Mycobacterium leprae 432
o Mycobacterium leprae murium 438

Infections of NTM and MSP
o NIM (Non-tuberculous Mycobacteria) 440
o MSP (Mycobacteria as Skin Pathogen) 442

Infections of Listerias and Erysipelothrix
o Listerias 444

— Listeriac monocytogenes 444

— Listeria ivanovii 447
u Erysipelothrix rhusiopathiae 447

Infections of Actinomycetales
o Infroduction 449

u Actinomyces 449

o Nocardia 450

u Tropheryma 452

* Infections of Gram-negative Bacilli (GNB)

61.

62.

Infections of Enterobacterales-I (E. coli, Klebsiella, etc.)
Introduction 454
Escherichia coli 454
Eawardsiella spp. 460
Citrobacter spp. 460
Klebsiella spp. 460
Enterobacter spp. 461
Hafnia sp. 462
Serratia spp. 462
Pantoea spp. 462
Morgnellaceace 462
Erwinia sp. 464

Infections of Enterobacterales-1l (Saimonellas)
o Enteric Fever/Typhoidal Group 467
o Nontyphoidal Group 474

— Salmonella food poisoning 474

— Salmonella septicemia 475

000000000 o0 o

. Infections of Enterobacterales-lll (Shigellas)

o Shigella spp. 478

. Infections of Enterobacterales-IV (Yersinias)

o Infroduction 482
a Yersinia pestis 482
o Yersiniosis 486

. Infections of Vibrionaceae, Aeromonadaceae and Plesiomonas

o Vibrionaceoe 489
— Nonhalophilic vibrios 489
— Halophilic vibrios 496

MI 3.5, 4.1

MI 5.1, 8.3, 6.1, 6.2, 6.3,

PA 26.4, PH 1.45,

IM4.20,CT1.2, 1.3, 1.7,

1.10, 1.13, PE 34.7
MI 4.3, PA10.3, DR 9.1

MI 4.3, 6.1, 6.2, 6.3

Mi 4.3

Ml 4.3

Mi3.1,3.2,35,7.1,7.3

Ml 3.3, 3.4, 3.5, IM 1.22

MI 3.1, 3.2
Ml 6.1, 6.2, 6.3
MI 3.5, 16.10

398

416

432

440

444

449

454

467

478

482

489



o Aeromonadaceae 497 xvii
o Plesiomonas shigelloides 497

66. Infections of Campylobacterales MI 3.1, 3.2, 3.6 501
Intfroduction 501

Campylobacter jejuni 501

Other Campylobacter spp. 503

Arcobacter 503

Helicobacter pylori 503

67. Infections of Nonfermenters Ml 4.3 508
o Introduction 508

i A

o Pseudomonas aeruginosa 508
o Burkholderia spp. 511
o Alcaligenes faecalis 512
a Stenofrophomonas malfophila 513
o Flavobacterium meningosepticum 513
o Legionella pneumophila 513
68. Infections of Pasteurellales MI'5.1, 5.3, 6.1, 6.2, 6.3, 517
o Introduction 517 IM 3.19

o Haemophilus 517
— Haemophilus influenzae 517
— Haemophilus aegyptius 520
— Haemophilus ducreyi 520
— Other Haemophilus spp. 521
o Aggregatibacter spp. 521
o Pasteurella multocida 521

69. Infections of Bordetellas Ml 6.1, 6.2, 6.3 524
u Bordefella pertussis 524
o Other Bordetella spp. 527

Contents

70. Infections of Brucellas Ml 8.1-8.4 529
o Brucella spp. 529
71. Infections of Miscellaneous GNB Ml 4.3 533

Francisella tularensis 533
Gardnerella vaginalis 534
Rat-bite Fever (RBF) 535
Capnocytophaga spp. 536
Chromobacterium violaceum 537
HACEK Group 537

[ I 5 A R )

* |nfections of Miscellaneous Bacteria

72. Infections of Nonsporing Anaerobes Ml 4.1 539
o Nonsporing Anaerobes 539

73. Infections of Spirochetales MI 4.3, 5.1, 5.3, PA 27.10, 543
Infroduction 543 DR 10.1, 10.2

Treponema pallidum 543

Endemic (Nonvenereal) Treponematoses 550

Relapsing Fever 550

Vincent’'s Angina 552

Lyme Disease 552

Lepfospira 554

74. Infections of Mycoplasmatales Ml 6.1,6.2,6.3,7.1-7.3 562
o Infroduction 562

Mycoplasma pneumoniae 563

Mycoplasma hominis 565

Ureaplasma urealyticum 566

[ A A

O o d




xviii  75. Infections of Chlamydiales Ml 6.1, 6.2,6.3,7.1-7.3 568
o Introduction 568
o Chlamydia frachomatis 569
o Chlamydia psittaci 573
o Chlamydia pneumoniae 574

76. Infections of Rickettsiales, Coxiella and Bartonella — 576
o Rickeftsiales 576
— Rickettsia spp. 576
— Orientia tsutsugamushi 579
— Ehrlichia spp. 579
u Coxiella burnetii 580
o Barfonella spp. 581

SECTION 6: VIRAL INFECTIONS

* Infections of DNA Viruses

77. Infections of Poxviridae Ml 4.3 587
o Infroduction 587
o Human diseases 587

78. Infections of Herpesviridae Ml 4.3 593
o Infroduction 593

HHV-1 and 2 (HSV-1 and 2) 594

HHV-3 (VZV) 597

HHV-4 (EBV) 599

HHV-5 (CMV) 602

HHV-6 (HBLV) 603

HHV-7 (RKV) 603

HHV-8 (KSHV) 603

u Ceropethacine Herpes Virus-1 604

79. Infections of Other DNA Viruses (Hepadnaviridae, Adenoviridae, Ml 4.3, 6.1, 6.2, 6.3, 608
Papovaviridae and Parvoviridae) 7.1-7.3
o Hepadnaviidae 608
o Adenoviidoe 608
u Papovaviridae 609
o Parvoviidoe 612

Essentials of Medical Microbiology
| i A S = )

* Infections of RNA Viruses

80. Infections of Picornaviridae MI 5.1, 5.2,5.3, PE 30.13 616
o Introduction 616
a Enterovirus 617

Polio virus 617

Coxsackie virus 621

ECHO virus 622

Entero virus-70 623

o Rhinovirus 624

81. Infections of Orthomyxoviridae Ml 6.1, 6.2, 6.3 627
o Infroduction 627
o Influenza Viruses 627
o A/HTNT 2009 Pandemic 631
o Avian Flu 632

82. Infections of Paramyxoviridae and Pneumoviridae Ml 6.1, 6.2, 6.3 636
o Paramyxoviridae 636
— Introduction 636
— Mumps virus 637
— Respirovirus and Rubulavirus (Parainfluenza viruses) 638




83.

84.

85.

86.

— Measles virus 639
— Avian avula virus T 641
— Henipavirus 642
o Pneumoviridoe 643
— Introduction 643
— Human orthopneumo virus 644
— Human metapneumo virus 645

Infections of Arboviruses and Roboviruses
o Arboviruses 646

— Infroduction 646

— Togaviridoe 646

— Flaviridaoe 649

— Bunyaviridoe 657

— Reoviridae 659

— Rhabdoviridae 660
u Roboviruses 661

— Introduction 661

— Bunyaviridae 661

— Arenaviridae 662

Infections of Rhabdoviridae
o Introduction 665
o LyssaVirus 1 665

Infections of Retroviridae
o Infroduction 672
o HV 673

Infections of Other RNA Ciruses (Rubella Virus and Coronaviridae)
o Rubella Vius 688
o Coronaviridoe 690

— SARS-CoV2 692

¢ |Infections of Miscellaneous Viruses

87.

88.

89.

Bacteriophages
o Bacteriophages 700

Infections of Hepatitis Viruses

Introduction 703

HBV 704

HAV 709

HCV 711

HDV 714

HEV 715

Differences between Hepatitis Viruses 716

I o e

Infections of Other Group of Viruses
Hemorrhagic Fever Viruses 721
Diarrheal Viruses 724

Slow Disease Viruses 726
Encephalitis Viruses 727

UTI Causing Viruses 727

(]

O 0 0O

SECTION 7: FUNGAL INFECTIONS

MI 5.2

MI 5.1, 5.2, 5.3

Ml 2.7, PA9.6, DR 11.1,
11.2 M 6.1, 6.2, 6.3, 6.4,
6.10, 6.18

MI 1.1

MI 3.7, 3.8,
IM5.4,5.14, 5.17

MI 3.1, 5.1, 56.2,5.3,7.1-7.3

646

665

672

688

700

703

721

90.

Superficial Mycoses
o Surface Mycoses 733
o Cutaneous Mycoses 735

Ml 4.3,5.1-56.3, DR 7.1, 7.2

733

Xix

Contents




Essentials of Medical Microbiology

91. Deep Mycoses
o Subcutaneous Mycoses 743
o Systemic Mycoses 748
o Opportunistic Mycoses 752

92. Miscellaneous Mycoses
o Allergic Fungal Diseases 763
o Fungal Food Poisoning 763

SECTION 8: PARASITIC INFECTIONS

M 4.3,5.1-56.3, 6.1, 6.2, 6.3

MI1.10, 3.5

743

763

¢ |nfections of Protozoa

93. Infections of Amoebae
o Infroduction 767
o Entamoeba histolytica 767
o Nonpathogenic Amoeba 776
o Free-living Amoeba 778

94. Infections of Intestinal, Oral and Genital Flagellates

o Infroduction 783

u Giardia lamblia 783

a Trichomonas vaginalis 786

o Other Nonpathogenic Flagellates 787

95. Infections of Blood and Tissue Flagellates

o Infroduction 790

u Trypanosoma spp. 791
— Trypanosoma brucei gambiense 791
— Trypanosoma brucei rhodesiense 794
— Trypanosoma brucei zambiense 794
— Trypanosoma cruzi 794

a Leishmania spp. 796
— Leishmania donovani 796

— Old world and new world cutaneous leishmaniasis

96. Infections of Ciliates
o Introduction 804
o Balantidium coli 804

97. Infections of Blood Inhabiting Sporozoa
o Infroduction 807
o Plasmodium spp. 807
u Babesia spp. 825

98. Infections of Gastrointestinal Sporozoa
Introduction 829

Cystoisospora belli 829
Cryptosporidium parvum 831
Toxoplasma gondii 832
Cyclospora cayetanensis 838
Sarcocystis spp. 840

99. Infections of Microspora and Blastocystis
o Microspora 844
u Blastocystis hominis 846

[ 5 A A

* Infections of Metazoa (Helminths/Worms)

Infections of Cestodes

100. Cestodes: General Features and Classification
o General Features 848
o Claossification 850

800

MI 3.1, 3.2, 5.1, 5.2, 8.3,

6.1-6.3

MI 3.1, 3.2

MI 2.5,4.3,5.1,52,56.3

Mi 3.1, 3.2

MI 2.5, 2.6, PA10.1,
IM 4.6, 4.15, 4.26

MI 3.1, 3.2,5.1,5.2, 6.3

Ml 3.1 and 3.2

MIT.1

767

783

790

804

807

829

844

848



101. Infections of Cestodes: Pseudophyllidea MI 3.1, 3.2 852 xxi
u Diphyllobothrium lafum 852
u Spirometra spp. 854

102. Infections of Cestodes: Cyclophyllidea MI 3.1, 3.2, 5.1,5.2,5.3, 857
u Taenia spp. 857 PA 10.2
— Taenia saginata saginata 857
— Taenia saginata asiatica 860
— Taenia solium 860
o Echincoccus spp. 863
— Echinococcus granulosus 863
— Other Echinococcus spp. 868
Hymenolepis spp. 869
— Hymenolepis nana 869
— Hymenolepis diminuta 871
Dypylidium caninum 872
Multiceps mulficeps 874

(]

o o

Infections of Trematodes

103. Trematodes: General Features and Classification MI 1.1 877
o General Features 877
o Claossification 880

104. Infections of Trematodes: Diecious Trematodes MI3.1,3.2,7.1-7.3 882
u General Features of Schistosomes 882
u Vesical Plexus Trematodes 882
— Schistosona haematobium 882
u Rectal and Portal Plexus Trematodes 886
— Schistosoma mansoni 886
— Schistosoma japonicum 886
o Anafomical Aspect of Portal System 888

105. Infections of Trematodes: Monoecious Trematodes MI3.1, 3.2, 6.1, 6.2, 6.3 889
o Small Intestinal Trematodes 889
o Large Intestinal Trematodes 893
u Hepatic Trematodes 894
o Pulmonary Trematodes 898

Contents

Infections of Nematodes

106. Nematodes: General Features and Classification Ml 1.1 901
o General Features 901
o Clossification 903

107. Infections of Nematodes: Intestinal Nematodes MI3.1, 3.2 905
o Small Intestinal Nematodes 905
Trichenella spiralis 905
Ascaris lumbricoides 907
Hook worm spp. 911
Strongyloides spp. 916
Trichosfrongylus spp. 920
— Capillaria philippinensis 921
o Large intestinal Nematodes 922
— Trichuris frichuria 922
— Enterobius vermicularis 924
o Nematodes in Arferies and Arterioles of lleocecal Region 926
— Angiostrongylus costaricensis 926
108. Infections of Nematodes: Somatic (Tissue) Nematodes MI2.5,2.6,4.3,5.1,52,5.3, 929
u Filariosis 929 6.1,6.2,6.3
— General aspects of filariasis 929
— Clinical types of filariasis 930




xXii

Essentials of Medical Microbiology

o Ofther Infections 939
— Infectioninlungs 939
— Infection in liver 940
— Infection in brain 940
— Infection in brain and other fissues 941
— Infection in subcutaneous tissues 942

* Infections of Miscellaneous Parasites

109. Miscellaneous Infections of Parasites Ml 4.3 946
o Larva Migrans 946
o Parasites Causing Aufoinfection 947
o Parasites to Remember 947
PART lll: ENTOMOLOGY, PRACTICAL MICROBIOLOGY AND MCQS
SECTION 9: ENTOMOLOGY
110. Medical Entomology CM 3.6, 3.7, DR 6.1 951
o Infroduction 951
o Medically Important Vectors, Microbes/diseases Transmitted
and their Control Measures 951
SECTION 10: PRACTICAL MICROBIOLOGY (DOAP/SKILL ASSESSMENT)
111. Visit to Microbiology Department MI 1.1 963
o Introduction of Staff 963
o Visit o All Sections 963
o Instructions to Students 963
112. Microscopy and Staining MI 1.2, 6.2, 6.3, 16.10, 964
o Microscopy 964 DR 10,2 PE 34.11,
o Staining 966 IM 3.14, 4.13, 4.14, 6.14,
- Gram’s stain 967 IM16.10,CT 1.10
— Acid fast stains 967
— Albert stain 971
113. Sample Collection, Transport and Storage Ml 8.10, 8.11,IM 1.22 973
o Sample Collection 973
o Transportation and Storage 974
114. Culture Media MI 1.1, 8.15 977
o Infroduction 977
o Claossification of media 978
115. Culture Methods MI 1.1, 8.15, 4.1 987
o Infroduction 987
o Manual Culture Methods 987
o Automated Culture Methods 991
o Methods of Pure Culture Isolation 993
o Methods of Preservation of Microorganisms 993
116. Drug Resistance Mechanisms, Antibiotic Sensitivity Testing Ml 1.6, PH 1.43, 995
and Antimicrobial Stewardship Program IM 3.12, 3.13
o Drug Resistance Mechanisms 995
o Antibiotic Sensitivity Testing 996
o Antimicrobial Stewardship Program (ASP) 998
117. Laboratory Animails 1003
o Intfroduction 1003
u Specific Animal and Uses 1003
118. Laboratory Diagnosis of Bacterial Infections MI 1.1, 8.13, 8.15 1006

o Sample Rejection Criteria 1006
u Prefreatment of Sample 1006



a Testing Methods 1006 xxiii
o Reference Centers 1014

119. Laboratory Diagnosis of Viral Infections MI 1.1, 8.13, 8.15,IM 3.11 1016
o Testing Methods 1016
120. Laboratory Diagnosis of Fungal Infections Mi 1.1, 8.13, 8.15,DR 7.2 1021

o Diagnosis 1021
o Laboratory Fungal Contaminants 1025

121. Laboratory Diagnosis of Parasitic Infections MI 1.1, 8.13, 8.15,IM 16.9 1027
o Testing Methods 1027
122. Molecular Methods IM 3.11 1032

o DNA Cloning 1032

o Nucleic Acid (NA) Diagnostic Techniques 1033
— Blotting Techniques 1033
— DNA Probe and Hybridization 1033
— Nucleic Acid Amplification Techniques 1034

123. Specimens for Spotting and Exercises for Practical Examination — 1037
o Specimens for spotting 1037
o Exercises 1040

124. IMG, AETCOM and Competencies in Microbiology MI 8.11, 8.12, 8.14 1043
o IMG (Indian Medical Graduate) 1043
o AETCOM in Microbiology 1043

o Competencies in Microbiology 1044 =

c

o

SECTION 11: MCQs o
125. MC@:s for Section Review — 1049
126. Image-based MCQs — 1065
Index 1069

Index of Competencies/Code of Competencies

* Ml (Microbiology).

» Other subjects (for infegrated topics): Bl (Biochemistry), PA (Pathology), PH (Pharmacology), CM (Community Medicine),
DR (Dermatology and Venerology), DE (Dentistry), IM (General Medicine), PE (Pediatrics), SU (General Surgery),
OR (Orthopedics) and CT (Respiratory Medicine).

* Competency numbers written in bold indicate the topics of practical Microbiology/skill assessment/DOAP
(Demonstrate, Observe Assess and Perform).




	Front Cover
	Half Title Page
	Title Page
	Copyright
	Dedication
	Preface
	Contents
	Part I: General Microbiology, Immunology and Healthcare-Associated Infections (HAIs)
	Section 1: General Microbiology
	• Overview of General Microbiology
	1. Introduction and History of Microbiology
	2. Taxonomy of Microorganisms
	3. Epidemiology of Infections
	4. Normal Microbial Flora of Human Body
	5. Miscellaneous Topics: World Days and Healthcare-related Symbols

	• General Bacteriology
	6. Morphology of Bacteria
	7. Physiology of Bacteria
	8. Genetics of Bacteria
	9. Precipitating Factors of Bacterial Infections
	10. Bacterial Growth Products

	• General Virology
	11. General Properties of Viruses
	12. Virus–Host Interactions (Viral Infections)

	• General Mycology
	13. General Properties of Fungi

	• General Parasitology
	14. Introduction and Classification of Parasites
	15. General Properties of Parasites


	Section 2: Immunology
	16. Immunity
	17. Immunizing Agents and Universal Immunization Schedule
	18. Antigen (Ag)
	19. Antibody (Ab)–Immunoglobulin (Ig)
	20. Antigen-antibody (Ag-Ab) Reactions
	21. Complement System
	22. Structure and Functions of Immune System
	23. Immune Response (Ir)
	24. Hypersensitivity
	25. Immunodeficiency Diseases (IDDs)
	26. Autoimmunity
	27. Immunology of Transplantation and Malignancy
	28. Immunohematology

	Section 3: Healthcare-Associated Infections (HAIs)
	29. Healthcare-associated Infections (HAIs): Introduction, Types, Prevention and Control
	30. Sterilization and Disinfection
	31. Biomedical Waste (BMW) Management
	32. Microbiology of Water, Milk and Air/Surfaces
	33. Laboratory-acquired Infections


	Part II: Systemic Microbiology
	Section 4: Infective Syndromes or Infectious Diseases or Systemic Infections or Clinical Microbiology or Applied Microbiology
	• CVS and Bloodstream Infections
	34. Cardiovascular System Infections
	35. Bloodstream Infections
	36. Lymphatic System Infections

	• Gastrointestinal and Hepatobiliary System Infections
	37. Gastrointestinal Tract Infections
	38. Infections of Abdominal Viscera

	• Skin, Subcutaneous and Musculoskeletal System Infections
	39. Skin and Subcutaneous Tissues Infections
	40. Musculoskeletal Infections

	• Central Nervous System Infections
	41. Central Nervous System Infections

	• Respiratory System Infections
	42. Respiratory tract infections

	• Urinary System, Genital System and Sexually Transmitted Infections
	43. Urinary Tract Infections
	44. Genital Tract Infections

	• Miscellaneous System Infections
	45. Ear and Eye Infections
	46. Oral Cavity, Dental and Salivary Gland Infections
	47. Miscellaneous Infections
	48. National Health Program and Pandemic Management


	Section 5: Bacterial Infections
	• Infections of Gram-positive Cocci (GPC)
	49. Infections of Micrococcaceae
	50. Infections of Streptococcaceae
	51. Infections of Enterococcaceae

	• Infections of Gram-negative Cocci (GNC)
	52. Infections of Neisseriae and Moraxellaceae

	• Infections of Gram-positive Bacilli (GPB)
	53. Infections of Corynebacteria
	54. Infections of Bacillaceae (Sporing Aerobes)
	55. Infections of Clostridia (Sporing Anaerobes)
	56. Infections of Mycobacterium tuberculosis
	57. Infections of Mycobacterium leprae
	58. Infections of NTM and MSP
	59. Infections of Listerias and Erysipelothrix
	60. Infections of Actinomycetales

	• Infections of Gram-negative Bacilli (GNB)
	61. Infections of Enterobacterales-I (E. coli, Klebsiella, etc.)
	62. Infections of Enterobacterales-II (Salmonellas)
	63. Infections of Enterobacterales-III (Shigellas)
	64. Infections of Enterobacterales-IV (Yersinias)
	65. Infections of Vibrionaceae, Aeromonadaceae and Plesiomonas
	66. Infections of Campylobacterales
	67. Infections of Nonfermenters
	68. Infections of Pasteurellales
	69. Infections of Bordetellas
	70. Infections of Brucellas
	71. Infections of Miscellaneous GNB

	• Infections of Miscellaneous Bacteria
	72. Infections of Nonsporing Anaerobes
	73. Infections of Spirochetales
	74. Infections of Mycoplasmatales
	75. Infections of Chlamydiales
	76. Infections of Rickettsiales, Coxiella and Bartonella


	Section 6: Viral Infections
	• Infections of DNA Viruses
	77. Infections of Poxviridae
	78. Infections of Herpesviridae
	79. Infections of Other DNA Viruses (Hepadnaviridae, Adenoviridae, Papovaviridae and Parvoviridae)

	• Infections of RNA Viruses
	80. Infections of Picornaviridae
	81. Infections of Orthomyxoviridae
	82. Infections of Paramyxoviridae and Pneumoviridae
	83. Infections of Arboviruses and Roboviruses
	84. Infections of Rhabdoviridae
	85. Infections of Retroviridae
	86. Infections of Other RNA Ciruses (Rubella Virus and Coronaviridae)

	• Infections of Miscellaneous Viruses
	87. Bacteriophages
	88. Infections of Hepatitis Viruses
	89. Infections of Other Group of Viruses


	Section 7: Fungal Infections
	90. Superficial Mycoses
	91. Deep Mycoses
	92. Miscellaneous Mycoses

	Section 8: Parasitic Infections
	• Infections of Protozoa
	93. Infections of Amoebae
	94. Infections of Intestinal, Oral and Genital Flagellates
	95. Infections of Blood and Tissue Flagellates
	96. Infections of Ciliates
	97. Infections of Blood Inhabiting Sporozoa
	98. Infections of Gastrointestinal Sporozoa
	99. Infections of Microspora and Blastocystis

	• Infections of Metazoa (Helminths/Worms)
	100. Cestodes: General Features and Classification
	101. Infections of Cestodes: Pseudophyllidea
	102. Infections of Cestodes: Cyclophyllidea
	103. Trematodes: General Features and Classification
	104. Infections of Trematodes: Diecious Trematodes
	105. Infections of Trematodes: Monoecious Trematodes
	106. Nematodes: General Features and Classification
	107. Infections of Nematodes: Intestinal Nematodes
	108. Infections of Nematodes: Somatic (Tissue) Nematodes

	• Infections of Miscellaneous Parasites
	109. Miscellaneous Infections of Parasites



	Part III: Entomology, Practical Microbiology and MCQS
	Section 9: Entomology
	110. Medical Entomology

	Section 10: Practical Microbiology (Doap/Skill Assessment)
	111. Visit to Microbiology Department
	112. Microscopy and Staining
	113. Sample Collection, Transport and Storage
	114. Culture Media
	115. Culture Methods
	116. Drug Resistance Mechanisms, Antibiotic Sensitivity Testing and Antimicrobial Stewardship Program
	117. Laboratory Animals
	118. Laboratory Diagnosis of Bacterial Infections
	119. Laboratory Diagnosis of Viral Infections
	120. Laboratory Diagnosis of Fungal Infections
	121. Laboratory Diagnosis of Parasitic Infections
	122. Molecular Methods
	123. Specimens for Spotting and Exercises for Practical Examination
	124. IMG, AETCOM and Competencies in Microbiology

	Section 11: MCQs
	125. MCQs for Section Review
	126. Image-based MCQs


	Index
	Back Cover



