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worked to enhance and refine this book to make it even more comprehensive and
user-friendly. Now, with over 800 carefully curated multiple-choice questions,
this updated edition is designed to challenge and improve your understanding of
microbiology.

My goal remains the same: to provide an affordable, high-quality resource that
supports students and professionals in their studies and careers. | hope this book
serves as a valuable companion in your journey to mastering microbiology.



5|Page Jamal's Bacteriology MCQ Marathon

Preface

Welcome to the second edition of Jamal's Bacteriology MCQ Marathon. This
book is designed to help students master key concepts in bacteriology through
focused multiple-choice questions. | have updated this edition to include and
refined explanations based on feedback from students and colleagues, ensuring a
comprehensive and practical study resource.

My goal is to provide an accessible, affordable, and effective study tool that will
assist aspiring microbiologists in achieving success in their exams and beyond. |
hope this book helps you gain confidence and deepen your understanding of
bacteriology.

Thank you for choosing this book as part of your study journey. | wish you all
the best in your learning and future career.

Jamal Dhafer Alrobaiee
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Introduction

Bacteriology is a fundamental aspect of microbiology, providing insights into the
diverse and complex world of bacteria, their structure, growth, and role in both
health and disease. This book, Jamal's Bacteriology MCQ Marathon, is designed to
help students and professionals alike deepen their understanding of bacteriology
through focused, interactive learning.

The content of this book is organized by key bacterial species and groups, beginning
with Gram-positive pathogens such as Staphylococcus aureus, Staphylococcus
epidermidis, and Streptococcus pneumoniae, and progressing through important
Gram-negative bacteria like Escherichia coli, Pseudomonas aeruginosa, and
Klebsiella pneumoniae. Each section includes multiple-choice questions that test
fundamental concepts and clinical relevance, followed by detailed explanations to
reinforce understanding.

In addition to covering major bacterial pathogens, this book also explores bacterial
culture media, staining techniques, and quality control practices, ensuring a
comprehensive grasp of both theoretical and practical aspects of bacteriology. The
final chapter presents a case study approach, focusing on several significant
pathogens, including Staphylococcus aureus, Streptococcus pneumoniae, and
Escherichia coli, to illustrate the real-world application of bacteriological knowledge
in diagnostics and treatment.

Whether you are studying for exams, building your microbiology expertise, or
seeking a review of key bacterial pathogens, this book serves as a valuable resource.
I hope it will support you in mastering the subject and inspire you to pursue a deeper
exploration of the fascinating world of bacteriology.
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Bacterial Structure

1. What is the main structural component
of the cell wall in Gram-positive bacteria?

a) Peptidoglycan
b) Lipopolysaccharide
¢) Lipoteichoic acid

d) Phospholipids

2. Which substance is responsible for the
purple color of Gram-positive bacteria in
the Gram stain?

a) Crystal violet
b) Safranin
c) lodine

d) Ethanol/acetone

3. What role do teichoic acids play in
Gram-positive bacteria?

a) Provide rigidity to the cell wall
b) Act as receptors for bacteriophages
c¢) Regulate cell division

d) Aid in the transport of nutrients

4. Which of the following is NOT a
characteristic of Gram-positive bacteria?

a) Thin peptidoglycan layer
b) Lack an outer membrane

¢) Retain crystal violet stain

Introduction to Bacteriology

d) Have a thick cell wall

5. What is the role of lipoteichoic acids in

Gram-positive bacteria?
a) Help in adherence to host cells
b) Provide resistance to antibiotics
c) Aid in flagellar synthesis

d) Act as a barrier against toxins

6. What is the function of the S-layer in
Gram-positive bacteria?

a) Provide protection against host immune
responses

b) Facilitate cell-to-cell communication
c) Act as a permeability barrier

d) Aid in nutrient uptake

7. Which enzyme is responsible for the
synthesis of peptidoglycan in Gram-
positive bacteria?

a) Autolysins
b) Transpeptidases
c) DNA polymerase

d) UDP-N-acetylglucosamine-enolpyruvyl
transferase

8. Which of the following is a function of
the cell wall in Gram-positive bacteria?

a) Prevent phagocytosis by host immune
cells

b) Maintain cell shape and rigidity

c) Facilitate flagellar synthesis
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d) Provide a site for DNA replication

9. What is the role of the thick
peptidoglycan layer in Gram-positive
bacteria?

a) Provides protection against antibiotics

b) Mediates conjugation with other
bacteria

c) Enables nutrient uptake

d) Provides mechanical strength

10. What happens to the Crystal violet
stain during the Gram staining process in
Gram-positive bacteria?

a) Retained
b) Decolorized
c) Counterstained with safranin

d) Absorbed by lipopolysaccharides

11. What is the function of the nucleoid in
Gram positive bacteria?

a) Site for ribosomal RNA synthesis
b) Storage of genetic information
c) Facilitate protein synthesis

d) Protection against host immune
responses

12. What is the primary component of the
outer membrane in Gram-negative
bacteria?

a) LPS (lipopolysaccharide)
b) Peptidoglycan
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c) Teichoic acid

d) Phospholipids

13. Which of the following is responsible
for the pink color of Gram-negative
bacteria in the Gram stain?

a) Crystal violet
b) Safranin
c) lodine

d) Ethanol/acetone

14. What is the function of porins in the
outer membrane of Gram-negative
bacteria?

a) Facilitate nutrient uptake
b) Act as receptors for bacteriophages
c) Regulate cell division

d) Synthesize pili

15. What is the role of
lipopolysaccharides (LPS) in Gram
negative bacteria?

a) Provide rigidity to the cell wall
b) Help in adherence to host cells
) Regulate gene expression

d) Act as a barrier against toxins

16. Which protein helps in anchoring the
outer membrane to the peptidoglycan
layer in Gram-negative bacteria?
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a) Lipoproteins
b) Porins
c¢) Capsular polysaccharides

d) Fimbriae

17. What is the function of the capsule in
Gram-negative bacteria?

a) Provide protection against host immune
responses

b) Facilitate attachment to surfaces
¢) Aid in the formation of biofilms

d) Protect against osmotic pressure

18. Which type of bacteria possesses both
an outer membrane and an inner
membrane?

a) Gram-positive bacteria
b) Gram-negative bacteria

c) Both Gram-positive and Gram-negative
bacteria

d) Neither Gram-positive nor Gram-
negative bacteria

19. What is the role of the fimbriae in
Gram-negative bacteria?

a) Motility
b) Formation of biofilms
¢) Protection against antibiotics

d) DNA transfer

Introduction to Bacteriology

Bacterial Culture Media

20. Which of the following types of media
contains inhibitors to suppress the growth
of unwanted microorganisms?

a) Defined media
b) Selective media
c) Differential media

d) Enriched media

21. Which of the following is NOT an
example of selective media?

a) Mannitol Salt Agar (MSA)
b) MacConkey Agar

c) Blood Agar

d) Thayer-Martin Agar

22.What would be the appropriate
medium to use for isolating Streptococcus
pyogenes from a throat swab?

a) Chocolate Agar
b) Sabouraud Dextrose Agar
c) Blood Agar with bacitracin

d) MacConkey Agar

23. Which of the following media is
commonly used for the isolation and
differentiation of Enterobacteriaceae
based on lactose fermentation?

a) MacConkey Agar
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b) Chocolate Agar
¢) Mannitol Salt Agar (MSA)
d) Hektoen Enteric Agar

24. Which medium would be the most
suitable for culturing Campylobacter
species?

a) Loeffler's Serum Medium

b) Buffered Charcoal Yeast Extract
(BCYE) Agar

c¢) Lowenstein-Jensen Medium

d) Campylobacter Selective Agar

25. Which of the following media is used
for cultivating anaerobic bacteria?

a) Chocolate Agar

b) Thayer-Martin Agar

¢) Robertson's Cooked Meat Medium
d) MacConkey Agar

26. Which of the following media is used
for the detection and quantification of
urinary tract pathogens?

a) Chocolate Agar
b) Thayer-Martin Agar
c¢) MacConkey Agar

d) Cystine Lactose Electrolyte-Deficient
(CLED) Agar
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27. Which selective medium is used for
the isolation of methicillin-resistant
Staphylococcus aureus (MRSA)?

a) MacConkey Agar

b) Blood Agar

c) Mannitol Salt Agar (MSA)
d) CHROMagar MRSA

28. Which culture medium is commonly
used for the primary isolation of
fastidious bacteria such as Haemophilus
influenzae?

a) Lowenstein-Jensen Medium
b) Thayer-Martin Agar

c) Chocolate Agar

d) Mueller-Hinton Agar

29. Which culture medium is commonly
used for the isolation of Neisseria
gonorrhoeae?

a) Lowenstein-Jensen Medium
b) Mueller-Hinton Agar

c) Thayer-Martin Agar

d) Chocolate Agar

30. A diagnostic laboratory culture
medium must exclude certain organisms
while allowing specific organisms to grow.
What type of medium is required?

a) Differential

b) Selective
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c) Nutrient

d) Enriched

31. Which of the following types of media
are used to differentiate microorganisms
based on their ability to ferment
carbohydrates?

a) Enriched media
b) Selective media
c) Differential media

d) Transport media

32. Which of the following media is
commonly used for the isolation of
Mycobacterium tuberculosis?

a) Blood Agar

b) Lowenstein-Jensen Medium
c¢) Thayer-Martin Agar

d) Mannitol Salt Agar (MSA)

33. Which culture medium is commonly
used for the isolation of Bordetella
pertussis?

a) Blood Agar

b) MacConkey Agar

¢) Chocolate Agar

d) Regan-Lowe Medium

34. Which of the following media is used
to culture fungi?
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a) Sabouraud Dextrose Agar (SDA)
b) MacConkey Agar

c) Mueller-Hinton Agar

d) Thayer-Martin Agar

35. Which culture medium is commonly
used for the isolation of Legionella
species?

a) Cystine Lactose Electrolyte-Deficient
(CLED) Agar

b) Buffered Charcoal Yeast Extract
(BCYE) Agar

c) Blood Agar
d) MacConkey Agar

36. Which of the following media contains
sugar that can be fermented by bacteria,
and a pH indicator that turns yellow for
acid production?

a) Mannitol Salt Agar (MSA)
b) Trypticase Soy Agar (TSA)
c) Luria-Bertani (LB) Agar

d) Thayer-Martin Agar

37. Which medium is commonly used for
the isolation of Streptococcus
pneumoniae?

a) Loeffler's Serum Medium
b) Thayer-Martin Agar
¢) Regan-Lowe Medium

d) Blood Agar
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38. Which of the following media would
be the most appropriate for the culture of
anaerobic bacteria?

a) Sabouraud Dextrose Agar (SDA)

b) Buffered Charcoal Yeast Extract
(BCYE) Agar

c) Thioglycolate broth
d) MacConkey Agar

39. Which culture medium would be the
most suitable for the isolation and
cultivation of enterococci?

a) MacConkey Agar
b) Blood Agar
c) Chocolate Agar

d) bile esculin agar

40. Which culture medium is commonly
used for the isolation and differentiation
of enteric pathogens based on lactose
fermentation, gas production, and sulfide
production?

a) MacConkey Agar

b) Hektoen Enteric Agar

c) Sabouraud Dextrose Agar (SDA)
d) Robertson's Cooked Meat Medium

41. Which of the following media is
commonly used for the primary isolation
and cultivation of Mycobacterium leprae?

a) Mannitol Salt Agar (MSA)
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b) Sabouraud Dextrose Agar (SDA)
c) Tryptonitonite Cycloserine (TNTC) Agar

d) Lowenstein-Jensen Medium

42. Which culture medium is commonly
used for the isolation and identification of
Salmonella species from clinical
specimens?

a) MacConkey Agar
b) Mueller-Hinton Agar
c) Thayer-Martin Agar

d) Xylose Lysine Deoxycholate (XLD)
Agar

43. Which of the following media is used
for the isolation and cultivation of
Yersinia species?

a) Mueller-Hinton Agar
b) Thayer-Martin Agar
c) Trypticase Soy Agar (TSA)

d) Cefsulodin-Irgasan-Novobiocin (CIN)
Agar

44. Which culture medium is commonly
used for the isolation and differentiation
of Staphylococcus species based on
mannitol fermentation?

a) Robertson's Cooked Meat Medium
b) Blood Agar

c) Chocolate Agar

d) Mannitol Salt Agar (MSA)
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45. Which of the following media is used
for the enrichment and selective isolation
of Vibrio species?

a) Lowenstein-Jensen Medium
b) MacConkey Agar
c) Sabouraud Dextrose Agar (SDA)

d) Alkaline peptone water

46. The culture media used for the
isolation of Clostridium botulinum is:

a) MacConkey agar
b) Blood agar
c) Lactose broth

d) Trypticase peptone glucose yeast extract
agar

47. Which of the following is a selective
media for Corynebacterium diphtheriae

a) Sabouraud Dextrose Agar (SDA)
b) tellurite blood agar

c) Hektoen Enteric Agar

d) MacConkey Agar

Quality Control

48. Which of the following is a
recommended method for quality control
of culture media in a bacteriology
laboratory?
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a) Using expired culture media for testing

b) Skipping regular performance checks of
culture media

c) Checking growth promotion with ATCC
reference strains

d) Ignoring potential sources of
contamination in culture media

49. What is the purpose of using ATCC
strains in quality control procedures in a
bacteriology laboratory?

a) To intentionally introduce errors into the
testing process

b) To skip the validation process for new
testing methods

c) To reduce the need for regular equipment
maintenance

d) To assess the performance of culture
media and antimicrobial susceptibility
testing

50. Which term refers to a specific strain
of bacteria that has been characterized
and preserved by the American Type
Culture Collection (ATCC)?

a) Reference strain
b) Control strain
¢) Unknown strain

d) Test strain

51. How are ATCC reference strains
typically used in quality control for media
in a bacteriology laboratory?
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a) To intentionally introduce contamination
into culture media

b) To perform antimicrobial susceptibility
testing only

c) To assess the growth promotion ability of
culture media

d) To skip the process of regular equipment
calibration

52. What should be done if an ATCC
reference strain fails to grow on a
particular batch of culture media during
quality control testing?

a) Ignore the result and proceed with testing

b) Discard the entire batch of culture media
and start over

c) Investigate the cause of the failure and
take corrective actions

d) Continue using the culture media without
any adjustments

53. What is the purpose of monitoring the
performance of culture media using
ATCC reference strains in a bacteriology
laboratory?

a) To intentionally contaminate culture
media

b) To reduce the need for regular equipment
maintenance

¢) To evaluate the growth promotion ability
of the media

d) To skip the validation process for new
testing methods
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54. Which of the following issues can arise
if media performance is not adequately
monitored in a bacteriology laboratory?

a) Increased accuracy and reliability of test
results

b) Unreliable or inconsistent growth of
bacteria

c¢) Reduced need for regular quality control
measures

d) Expedited reporting of test results

55. Which organization is responsible for
providing well-characterized bacterial
strains, including reference strains, to
laboratories around the world?

a) American Society for Microbiology
(ASM)

b) World Health Organization (WHO)

c) Centers for Disease Control and
Prevention (CDC)

d) American Type Culture Collection
(ATCC)

56. Which of the following is a
fundamental component of quality
control in a microbiology laboratory?

a) Monitoring test accuracy and precision

b) Using outdated reagents and culture
media

c) Ignoring potential sources of
contamination

d) Skipping regular equipment maintenance



17 |Page

57. What is the purpose of running
positive and negative controls in
microbiology tests?

a) To ensure the accuracy and reliability of
test results

b) To save time and resources in the
laboratory

c) To intentionally introduce errors into the
test process

d) To speed up the detection of microbial
growth

58. Which of the following is an example
of an internal quality control procedure?

a) Sending samples to an external laboratory
for analysis

b) Regularly calibrating laboratory
equipment

¢) Using expired culture media for testing

d) Skipping the documentation of test results

59. When is it appropriate to perform a
proficiency testing program in a
microbiology laboratory?

a) Once a year
b) Once every two years

c) Only when there is a known issue with
the testing process

d) On a regular basis, as part of quality
assurance
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60. How can a laboratory ensure the
competency of its personnel in
performing microbiology tests?

a) Providing proper training and ongoing
education

b) Assigning complex tests to inexperienced
technicians

c) Skipping the validation process for new
testing methods

d) Disregarding any updates or changes in
testing guidelines

61. Which of the following is an example
of an external quality assessment
program in a microbiology laboratory?

a) Routine equipment maintenance
b) Proficiency testing
¢) Running positive and negative controls

d) Using standardized protocols for sample
processing

62. What should a microbiology
laboratory do if a quality control result
falls outside acceptable limits?

a) Ignore the result and proceed with testing

b) Record the result but take no further
action

¢) Investigate the cause of the deviation and
take corrective actions

d) Discard all samples and start the testing
process from scratch
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63. Which of the following is an example
of an external quality control
organization in microbiology?

a) Centers for Disease Control and
Prevention (CDC)

b) Laboratory manager
c) Laboratory technician

d) Quality control officer

64. What is the purpose of implementing
standard operating procedures (SOPs) in
a microbiology laboratory?

a) To ensure consistency and accuracy in
testing procedures

b) To increase the likelihood of
contamination

c) To reduce the need for quality control
measures

d) To skip the validation process for new
testing methods

65. Which of the following is an
important aspect of quality control in
microbial identification tests?

a) Using contaminated samples for testing

b) Skipping the process of antimicrobial
susceptibility testing

¢) Performing regular maintenance on the
identification system

d) Failing to validate the reagents and
culture media used

Introduction to Bacteriology

66. Which of the following is an example
of a preventive measure in quality control
processes?

a) Ordering outdated culture media and
reagents

b) Ignoring proper storage conditions for
reagents

¢) Regularly disinfecting laboratory surfaces
and equipment

d) Failing to validate new testing methods

67. What is the purpose of maintaining
accurate and complete documentation of
laboratory test results and quality control
procedures?

a) To ensure traceability and accountability
in the testing process

b) To intentionally falsify data

c) To save time and resources in the
laboratory

d) To skip the validation process for new
testing methods

68. Which of the following is an example
of an external quality control measure?

a) Performing regular equipment
maintenance

b) Running positive and negative controls
¢) Proficiency testing for laboratory staff

d) Monitoring the temperature of incubators
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69. What is the purpose of performing
environmental monitoring in a
microbiology laboratory?

a) To assess the cleanliness and potential
sources of contamination

b) To intentionally introduce foreign
materials into samples

c) To skip the process of routine equipment
maintenance

d) To speed up the testing process

70. What is the purpose of conducting
internal audits in a microbiology
laboratory?

a) To evaluate the compliance with quality
control procedures

b) To intentionally introduce errors into the
test results

c) To skip the validation process for new
testing methods

d) To speed up the reporting of test results

71. How can a laboratory ensure the
accuracy and reliability of antimicrobial
susceptibility testing?

a) Using expired antimicrobial discs for
testing

b) Skipping the process of running control
strains

¢) Regularly checking the quality of culture
media and reagents

d) Ignoring the interpretation guidelines for
test results

Introduction to Bacteriology

72. Part of a quality control program in a
microbiology laboratory involves
regularly checking the performance of
laboratory personnel. This is known as:

a) External control assessment
b) Proficiency testing
c) Competency assessment

d) Calibration check

73. What is the purpose of properly
labeling laboratory specimens during
collection and transportation?

a) To ensure accurate identification and
traceability of samples

b) To intentionally introduce errors into the
testing process

c) To skip the process of external quality
control measures

d) To save time and resources in the
laboratory

74. Which of the following statements is
true regarding the storage of
microbiology culture media?

a) Culture media can be stored in any
location as long as it is easily accessible.

b) Culture media should be stored at room
temperature to expedite the testing process.

¢) Culture media should be properly labeled
with expiration dates and stored according to
manufacturer instructions.
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d) Culture media storage is unnecessary as it
does not affect the test results.

75. Which type of quality control test is
used to validate the sterility of culture
media?

a. Growth promotion test
b. Sterility test
C. pH test

d. Pathogen detection test

76. What is the purpose of performing
Gram stain quality control?

a. To determine the Gram reaction of
bacteria

b. To identify specific bacterial species

c. To ensure correct staining procedure
and interpretation

d. To detect antibiotic resistance

77. What is an 1QCP (Individualized
Quality Control Plan)?

a. A plan specific to each bacterial species

b. A plan outlining actions to prevent
contamination

c. A plan to monitor and control the
quality of testing processes

d. A plan for equipment maintenance

78. Which of the following is a component
of an IQCP?

a. Risk assessment
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b. Equipment calibration
c. Media storage guidelines

d. Staff training schedules

79. What is the purpose of performing a
selectivity test as part of culture media
quality control?

a. To determine the pH of the media

b. To evaluate the nutritional composition
of the media

c. To ensure the media inhibits the growth
of unwanted organisms

d. To assess the clarity and transparency of
the media

80. Which of the following activities
would be included in the risk assessment
component of an IQCP?

a. Determining the frequency of
equipment calibration

b. Evaluating the potential impact of
incorrect test results

c. Developing a training program for new
lab employees

d. Establishing a schedule for routine
media preparation
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1 Al 31 C 61 B
2 Al 32 B 62 C
3 A | 33 D 63 | A
4 Alz | Aler | A
5 Al 35 B 65 C
6 Al 3w | A] 66 C
7 B 37 D 67 A
8 B 38 C 68 C
9 D 39 D 69 | A
10 | A | 40 B 70 | A
11 B 41 D 71 C
12 | A | 2 D 72 C
13 B 43 D 73 | A
14 | A 42 D 74 C
15 D | 45 D 75 B
16 | A | 46 D 76 C
17 | A | 47 B 77 C
18 B 48 C 78 | A
19 B 49 D 79 C
20 B 50 | A [ 80 B
21 C 51 C
22 C 52 C
23 | A | 53 C
24 D 54 B
25 | C 55 D
26 D 56 | A
27 D 57 | A
28 | C 58 B
29 | C 59 D
30 B 60 | A
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1. a) Peptidoglycan is the main
component of Gram-positive bacterial cell
walls, providing strength and rigidity.
This thick layer helps these bacteria retain
the crystal violet stain during Gram
staining, making them appear purple.

2. a) Crystal violet is the primary stain
used in Gram staining. It penetrates the
thick peptidoglycan layer of Gram-
positive bacteria, making them appear
purple after the staining process.

3. a) Teichoic acids are polymers found in
the cell walls of Gram-positive bacteria.
They contribute to the cell wall’s rigidity
and play a role in maintaining cell shape
and regulating cell growth.

4. a) Gram-positive bacteria have a thick
peptidoglycan layer, not a thin one. They
lack an outer membrane, retain the crystal
violet stain, and have a thick cell wall that
provides structural integrity.

5. a) Lipoteichoic acids help Gram-
positive bacteria adhere to host cells.
They extend through the peptidoglycan
layer, anchoring the cell wall to the
cytoplasmic membrane and playing a role
in colonization and infection.
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6. a) The S-layer in Gram-positive
bacteria provides protection against host
Immune responses. It acts as a physical
barrier and can help the bacteria evade
detection and destruction by the host’s
Immune system.

7. b) Transpeptidases are enzymes
involved in the synthesis of peptidoglycan
in Gram-positive bacteria. They form
cross-links between peptidoglycan chains,
providing strength and rigidity to the
bacterial cell wall.

8. b) The cell wall of Gram-positive
bacteria maintains cell shape and rigidity.
Its thick peptidoglycan layer provides
structural support, protecting the cell from
osmotic pressure and mechanical damage.

9. d) The thick peptidoglycan layer in
Gram-positive bacteria provides
mechanical strength. It helps maintain cell
shape and protects against environmental
stresses, contributing to the structural
integrity of the cell wall.

10. a) During Gram staining, the crystal
violet stain is retained by Gram-positive
bacteria due to their thick peptidoglycan
layer. This retention makes them appear
purple under a microscope.
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11. b) The nucleoid in Gram-positive
bacteria stores genetic information. It
contains the bacterial chromosome, which
is essential for the cell’s functions and
replication.

12. a) The primary component of the outer
membrane in Gram-negative bacteria is
lipopolysaccharide (LPS). LPS provides a
barrier against harmful substances and
contributes to the bacteria’s structural
integrity.

13. b) Safranin is the counterstain used in
Gram staining. It stains Gram-negative
bacteria pink after the decolorization step,
contrasting with the purple color of Gram-
positive bacteria.

14. a) Porins are proteins in the outer
membrane of Gram-negative bacteria that
facilitate nutrient uptake. They form
channels that allow the passage of small
molecules into the cell.

15. d) Lipopolysaccharides (LPS) in
Gram-negative bacteria act as a barrier
against toxins. They protect the bacteria
from harmful substances and contribute to
the structural integrity of the outer
membrane.
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16. a) Lipoproteins in Gram-negative
bacteria anchor the outer membrane to
the peptidoglycan layer. This
connection helps maintain the
structural stability of the bacterial cell
envelope.

17. a) The capsule in Gram-negative
bacteria provides protection against
host immune responses. It prevents
phagocytosis by immune cells,
helping the bacteria evade the host’s
defense mechanisms.

18. b) Gram-negative bacteria possess
both an outer membrane and an inner
membrane. The outer membrane
contains lipopolysaccharides, while
the inner membrane is a typical
phospholipid bilayer.

19. b) Fimbriae in Gram-negative
bacteria facilitate the formation of
biofilms. These hair-like structures
help bacteria adhere to surfaces and to
each other, promoting the
establishment of bacterial
communities.

20. b) Selective media contain
inhibitors that suppress the growth of
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unwanted microorganisms while
allowing the growth of the desired
bacteria. This selectivity helps in
isolating specific bacterial species.

21. c) Blood agar is not a selective
medium. It is an enriched medium used to
grow a wide range of bacteria, including
fastidious organisms, and to differentiate
bacteria based on their hemolytic
properties.

22. ¢) Blood agar with bacitracin is used
to isolate Streptococcus pyogenes from
throat swabs. The bacitracin inhibits the
growth of other bacteria, allowing for
selective isolation of Streptococcus
pyogenes.

23. a) MacConkey Agar is used to isolate
and differentiate Enterobacteriaceae based
on lactose fermentation. Lactose
fermenters turn the medium pink, while
non-fermenters do not change the
medium's color.

24. d) Campylobacter Selective Agar is
suitable for culturing Campylobacter
species. It contains antibiotics that
suppress the growth of competing
bacteria, allowing for the selective
isolation of Campylobacter.
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25. ¢) Robertson's Cooked Meat
Medium is used for cultivating
anaerobic bacteria. It provides the
necessary nutrients and an anaerobic
environment for the growth of
anaerobes.

26. d) Cystine Lactose Electrolyte-
Deficient (CLED) Agar is used for the
detection and quantification of urinary
tract pathogens. It supports the growth
of common urinary pathogens and
differentiates them based on lactose
fermentation.

27.d) CHROM agar MRSA is a
selective medium used for the
isolation of methicillin-resistant
Staphylococcus aureus (MRSA). It
contains antibiotics that inhibit the
growth of non-MRSA bacteria.

28. ¢) Chocolate agar is used for the
primary isolation of fastidious
bacteria like Haemophilus influenzae.
It contains nutrients released by lysed
red blood cells, supporting the growth
of these bacteria.

29. ¢) Thayer-Martin Agar is
commonly used for the isolation of



25| Page

Neisseria gonorrhoeae. It contains
antibiotics that inhibit the growth of
contaminating bacteria, allowing for
selective isolation of Neisseria
gonorrhoeae.

30. b) Selective media exclude certain
organisms while allowing specific
organisms to grow. They contain
inhibitors that suppress the growth of
unwanted bacteria, facilitating the
isolation of the desired bacteria.

31. c) Differential media differentiate
microorganisms based on their ability to
ferment carbohydrates. They contain pH
indicators that change color in response to
acid production from carbohydrate
fermentation.

32. b) Lowenstein-Jensen Medium is used
for the isolation of Mycobacterium
tuberculosis. It contains nutrients and
antibiotics that support the growth of
mycobacteria while inhibiting
contaminating bacteria.

33. d) Regan-Lowe Medium is commonly
used for the isolation of Bordetella
pertussis. It contains charcoal and other
nutrients that support the growth of this
fastidious organism.
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34. a) Sabouraud Dextrose Agar
(SDA) is used to culture fungi. It
contains peptones and glucose,
providing an optimal environment for
the growth of various fungi.

35. b) Buffered Charcoal Yeast
Extract (BCYE) Agar is used for the
isolation of Legionella species. It
contains charcoal to absorb toxic
compounds and yeast extract to
provide nutrients.

36. a) Mannitol Salt Agar (MSA)
contains mannitol and a pH indicator
that turns yellow in response to acid
production. It differentiates bacteria
based on their ability to ferment
mannitol.

37.d) Blood Agar is commonly used
for the isolation of Streptococcus
pneumoniae. It supports the growth of
this organism and allows for the
observation of hemolytic activity.

38. ¢) Thioglycolate broth is suitable
for the culture of anaerobic bacteria. It
contains reducing agents that create
an anaerobic environment, promoting
the growth of anaerobes.
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39. d) Bile Esculin Agar is used for the
isolation and cultivation of enterococci. It
contains bile salts and esculin, allowing
for selective growth and differentiation of
enterococci.

40. b) Hektoen Enteric Agar is used for
the isolation and differentiation of enteric
pathogens based on lactose fermentation,
gas production, and sulfide production. It
helps identify pathogens like Salmonella
and Shigella.

41. d) Lowenstein-Jensen Medium is used
for the isolation and primary cultivation
of Mycobacterium leprae. It contains
nutrients that support the growth of this
slow-growing bacterium.

42. d) Xylose Lysine Deoxycholate
(XLD) Agar is used for the isolation and
identification of Salmonella species. It
differentiates Salmonella based on lactose
fermentation and hydrogen sulfide
production.

43. d) Cefsulodin-Irgasan-Novobiocin
(CIN) Agar is used for the isolation of
Yersinia species. It contains selective
agents that inhibit the growth of
competing bacteria.
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44. d) Mannitol Salt Agar (MSA) is
used for the isolation and
differentiation of Staphylococcus
species based on mannitol
fermentation. It contains high salt
concentration and mannitol,
supporting Staphylococcus growth.

45. d) Alkaline peptone water is used
for the enrichment and selective
isolation of Vibrio species. It provides
an alkaline environment that supports
the growth of Vibrio while inhibiting
other bacteria.

46. d) Trypticase peptone glucose
yeast extract agar is used for the
isolation of Clostridium botulinum. It
provides the necessary nutrients for
the growth of this anaerobic
bacterium.

47. b) Tellurite blood agar is a
selective medium for
Corynebacterium diphtheriae. It
contains tellurite, which inhibits the
growth of non-Corynebacterium
species, allowing for selective
isolation.

48. ¢) Quality control in a
bacteriology laboratory involves
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checking growth promotion with
ATCC reference strains. This ensures
that culture media support the growth
of the intended organisms and provide
reliable results.

49. d) ATCC strains are used to assess the
performance of culture media and
antimicrobial susceptibility testing. They
provide a standard reference to ensure
consistent and accurate results.

50. a) A reference strain is a specific
strain of bacteria characterized and
preserved by the American Type Culture
Collection (ATCC). Itis used as a
standard for quality control and research.

51. ¢) ATCC reference strains are used to
assess the growth promotion ability of
culture media. This ensures that the media
can support the growth of the target
organisms and provide reliable results.

52. ¢) If an ATCC reference strain fails to
grow on a batch of culture media, the
cause of the failure should be
investigated, and corrective actions taken
to ensure the media's performance is up to
standard.
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53. ¢) Monitoring the performance of
culture media with ATCC reference
strains evaluates the media’s growth
promotion ability. This ensures the
media supports the growth of intended
organisms and provides reliable
results.

54. b) If media performance is not
adequately monitored, unreliable or
Inconsistent bacterial growth can
occur. This compromises the accuracy
and reliability of test results, leading
to potential diagnostic errors.

55. d) The American Type Culture
Collection (ATCC) provides well-
characterized bacterial strains,
including reference strains, to
laboratories worldwide. These strains
are used for quality control and
research purposes.

56. a) Monitoring test accuracy and
precision is a fundamental component
of quality control in a microbiology
laboratory. This ensures that test
results are reliable and accurate.

57. a) Running positive and negative
controls ensures the accuracy and
reliability of test results. Controls
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validate the testing process,
confirming that the results are due to
the presence or absence of the target
organisms.

58. b) Regularly calibrating laboratory
equipment is an internal quality control
procedure. It ensures that the equipment is
functioning correctly and providing
accurate results.

59. d) Proficiency testing programs
should be performed on a regular basis as
part of quality assurance. This helps
ensure that laboratory personnel maintain
their skills and produce accurate and
reliable results.

60. a) Proper training and ongoing
education ensure the competency of
laboratory personnel in performing
microbiology tests. This helps maintain
high standards of accuracy and reliability
in test results.

61. b) Proficiency testing is an external
quality assessment program in a
microbiology laboratory. It evaluates the
laboratory’s performance by comparing
its results with those of other laboratories.

Introduction to Bacteriology

62. ¢) If a quality control result falls
outside acceptable limits, the cause of
the deviation should be investigated,
and corrective actions taken to ensure
the accuracy and reliability of
subsequent results.

63. a) The Centers for Disease
Control and Prevention (CDC) is an
example of an external quality control
organization in microbiology. It
provides guidelines and standards for
laboratory practices.

64. a) Standard operating procedures
(SOPs) ensure consistency and
accuracy in testing procedures. They
provide detailed instructions for
performing tests, reducing variability
and errors.

65. ¢) Regular maintenance of the
identification system is an important
aspect of quality control in microbial
identification tests. This ensures the
system functions correctly and
provides accurate results.

66. ¢) Regularly disinfecting
laboratory surfaces and equipment is a
preventive measure in quality control
processes. It helps prevent
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contamination and ensures the
accuracy of test results.

67. a) Maintaining accurate and complete
documentation of test results and quality
control procedures ensures traceability
and accountability. This is essential for
verifying the accuracy and reliability of
the testing process.

68. ¢) Proficiency testing for laboratory
staff is an external quality control
measure. It evaluates the competency of
personnel and ensures they maintain high
standards in their testing procedures.

69. a) Environmental monitoring assesses
the cleanliness and potential sources of
contamination in a microbiology
laboratory. This helps prevent
contamination of samples and ensures
accurate test results.

70. a) Internal audits evaluate compliance
with quality control procedures. They
identify areas for improvement, ensuring
that the laboratory maintains high
standards of accuracy and reliability in
testing.
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71. ¢) Regularly checking the quality
of culture media and reagents ensures
the accuracy and reliability of
antimicrobial susceptibility testing.
This helps provide correct treatment
recommendations.

72. ¢) Competency assessment
involves regularly checking the
performance of laboratory personnel.
It ensures they have the necessary
skills and knowledge to perform
microbiology tests accurately and
reliably.

73. a) Proper labeling of laboratory
specimens ensure accurate
identification and traceability. This is
crucial for preventing mix-ups and
ensuring that test results correspond to
the correct samples.

74. ¢) Culture media should be
properly labeled with expiration dates
and stored according to manufacturer
instructions. Proper storage ensures
the media remains effective and
provides accurate test results.

75. b) The sterility test validates the
sterility of culture media, ensuring it
Is free from contaminants. This is
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essential for obtaining accurate and
reliable test results.

76. ¢) Gram stain quality control
ensures the correct staining procedure
and interpretation. It verifies that the
stain reagents are functioning
properly and producing accurate
results.

77. ¢) An IQCP (Individualized Quality
Control Plan) monitors and controls the
quality of testing processes. It addresses
specific risks and establishes quality
control measures tailored to the
laboratory's needs.

78. a) Risk assessment is a component of
an IQCP. It involves identifying potential
risks in the testing process and
implementing measures to mitigate them,
ensuring the accuracy and reliability of
test results.

79. ¢) The selectivity test ensures the
media inhibits the growth of unwanted
organisms. It verifies that the media
selectively supports the growth of the
target bacteria, providing accurate results.
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80. b) The risk assessment component of
an IQCP involves evaluating the
potential impact of incorrect test results.
This helps identify and mitigate risks,
ensuring the reliability of the testing
process.
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Gram Positive
Bacteria
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Staphylococcus aureus

1. What Gram stain result is typically
observed for Staphylococcus aureus?

a) Gram-negative bacilli
b) Gram-positive cocci
c) Gram-variable coccobacilli

d) Gram-positive bacilli

2. Which of the following is NOT a
characteristic of Staphylococcus aureus?

a) Catalase-positive
b) Coagulase-positive
¢) Non-motile

d) Ferment lactose

3. In which environment is
Staphylococcus aureus commonly found?

a) Soil
b) Water
¢) Human skin and mucous membranes

d) Animal feces

4. Which of the following diseases or
infections can be caused by
Staphylococcus aureus?

A) Influenza C) Sore Throat

B) Tuberculosis D) Abscess

Gram Positive Bacteria

5. Which skin infection can be caused by
Staphylococcus aureus?

A) Impetigo
B) Athlete's Foot
C) Ringworm

D) Cold Sores

6. Staphylococcus aureus is commonly
linked to which healthcare-associated
infection?

A) Urinary Tract Infections
B) Surgical Site Infections
C) Pneumonia

D) Gastroenteritis

7. What is the primary mode of
transmission for Staphylococcus aureus
infections?

A) Airborne Droplets
B) Sexual Contact
C) Vector-Borne (Insects)

D) Direct Contact

8. Which toxin produced by
Staphylococcus aureus can cause food
poisoning?

A) Exfoliative Toxins
B) Leukocidins
C) Enterotoxins

D) Hemolysins
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9. Staphylococcus aureus infections can
be diagnosed by which of the following
laboratory techniques?

A) Blood Culture

B) Polymerase Chain Reaction (PCR)
C) Serological Tests

D) All of The Above

10. A severe systemic infection caused by
Staphylococcus aureus is called:

A) Cellulitis
B) Necrotizing Fasciitis
C) Endocarditis

D) Impetigo

11. superantigens produced by
Staphylococcus aureus can lead to which
conditions?

a) Toxic shock syndrome
b) Staphylococcal scalded skin syndrome
c) Both a) and b)

d) None of the above

12. Staphylococcus aureus can cause
osteomyelitis, which is an infection of
which part of the body?

A) The Heart
B) The Lungs
C) The Bone
D) The Skin

Gram Positive Bacteria

13. Which biochemical test differentiates
Staphylococcus aureus from other
Staphylococcus species?

A) Coagulase Test
B) Catalase Test
C) Oxidase Test
D) Citrate Test

14. Which antibiotic is commonly used as
a first-line treatment for MRSA
infections?

A) Penicillin
B) Ciprofloxacin
C) Methicillin

D) Vancomycin

15. Which of the following is a toxin
produced by certain strains of
Staphylococcus aureus that causes
scalded skin syndrome in infants?

a) Leukocidins
b) Enterotoxins
c) Exfoliative toxins

d) Lipases

16. Staphylococcus aureus can produce a
biofilm that helps it evade the immune
system and resist antibiotics.

a) True

b) False
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17. Which antibiotic can be added to
nasal ointments to eradicate colonization
of Staphylococcus aureus in the nose?

a) Ampicillin
b) Rifampin
c) Tetracycline

d) Erythromycin

18. Which of the following anatomical
sites is most commonly colonized with
Staphylococcus aureus in healthy
individuals?

A) Nose

B) Mouth
C) Navel
D) Armpits

19. Which of the following virulence
factors produced by Staphylococcus
aureus can lyse red blood cells?

A) Hemolysins
B) Leukocidins
C) Exfoliative Toxins

D) Lipases

20. Staphylococcus aureus can cause a
serious bloodstream infection called
what?

A) Cellulitis
B) Sepsis
C) Osteomyelitis
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D) UTI

21. Which of the following is not a
common site of colonization for
Staphylococcus aureus?

A) Nasal passages
B) Skin
C) Intestinal tract

D) Respiratory tract

22. Which virulence factor of
Staphylococcus aureus promotes its
ability to adhere to host tissues?

A) Coagulase
B) Hemolysin

C) Protein A

D) Hyaluronidase

23. Antibiotic resistance in
Staphylococcus aureus is often encoded
on which genetic element?

A) Plasmids
B) Chromosomes
C) Ribosomes

D) Mitochondria

24. Which of the following diseases is not
typically caused by Staphylococcus
aureus?

A) Osteomyelitis
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B) Endocarditis
C) Tuberculosis
D) Skin and soft tissue infections

25. Which protein plays a vital role in
methicillin resistance in Staphylococcus
aureus by altering the target site of
antibiotics?

A. Beta-lactamase
B. Penicillin binding protein (pbp)
C. Meca protein

D. Vancomycin-resistant protein (VRP)

26. Staphylococcus aureus can produce a
superantigen that causes excessive
activation of the immune system. This
superantigen is called:

A. Exfoliatin
B. Streptokinase
C. Toxic shock syndrome toxin-1 (tsst-1)

D. Elastase

27. Which of the following methods is
commonly used for the laboratory
identification of Staphylococcus aureus?

A. Catalase test
B. Coagulase test
C. Oxidase test
D. Indole test

28. Staphylococcus aureus strains that
possess the Panton-Valentine leukocidin
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(PVL) gene are associated with what type
of infections?

A. Skin and soft tissue infections
B. Urinary tract infections
C. Respiratory tract infections

D. Meningitis

29. Staphylococcus aureus biofilms can
form on medical devices such as catheters
and contribute to:

A. Antibiotic resistance
B. Recurrent infections
C. Impaired wound healing

D. All of the above

30. Staphylococcus aureus strains that are
susceptible to methicillin are referred to
as:

A. MRSA
B. MSSA
C. VRSA
D. VISA

31. Staphylococcus aureus can produce
enzymes such as coagulase and lipase.
What is the primary purpose of these
enzymes?

A. Nutrient acquisition
B. Immune evasion

C. Biofilm formation
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D. DNA replication

32. Which antibiotic is considered the
drug of choice for the treatment of
methicillin-resistant Staphylococcus
aureus (MRSA) infections?

A. Vancomycin
B. Penicillin
C. Ciprofloxacin

D. Erythromycin

33. Staphylococcus aureus can acquire
mobile genetic elements known as sccmec
that contain the genes for methicillin
resistance. What does sccmec stand for?

A. Staphylococcal chromosomal cassette
mec

B. Superantigen coagulase cassette mec
C. Staphylococcal coagulase control mec

D. Superantigen chromosomal cassette mec

Staphylococcus epidermidis

34. Staphylococcus epidermidis is
categorized as which of the following?

A) Gram Positive Cocci in Group
B) Gram Positive Cocci in Chain
C) Gram Positive Bacilli

D) Gram Negative Bacilli

Gram Positive Bacteria

35. On which body part is Staphylococcus
epidermidis commonly found?

A) Skin
B) Lungs
C) Intestines

D) Urinary tract

36. Staphylococcus epidermidis can form
biofilms on which surfaces?

A) Medical
B) Inanimate
C) Organic
D) Natural

37. Staphylococcus epidermidis is
coagulase

A) Positive
B) Negative

38. Staphylococcus epidermidis infections
are most commonly associated with which
of the following medical devices?

A) Catheters

B) Ventilators

C) Surgical implants
D) All of the above
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39. Staphylococcus epidermidis is known
for its ability to form , which
protects it from antibiotics and the
immune system.

A) Capsules
B) Spores
C) Listeria
D) Biofilms

40. Staphylococcus epidermidis is a major
cause of infections associated with:

A. Urinary tract
B. Respiratory tract
C. Skin and soft tissues

D. Gastrointestinal tract

41. Which of the following is a major
virulence factor associated with
Staphylococcus epidermidis?

A. Coagulase
B. Protein A
C. Polysaccharide capsule

D. Exfoliatin toxin

42. Staphylococcus epidermidis is
commonly associated with which type of
infections in individuals with indwelling
medical devices?

A. Bloodstream infections
B. Pneumonia

C. Diarrheal infections
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D. Meningitis

43. Staphylococcus epidermidis can form
biofilms on medical devices due to its
ability to produce:

A. Hemolysins
B. Exotoxins
C. Adhesins

D. Enzymes

Streptococcus pneumoniae

44. Streptococcus pneumoniae is a
gram bacterium.

A) Positive
B) Negative
C) Variable

D) Indeterminate

45. Streptococcus pneumoniae is
commonly associated with which of the
following diseases?

A) Pneumonia
B) Tuberculosis
C) Malaria

D) Hepatitis

46. Which of the following is the primary
mode of transmission for Streptococcus
pneumoniae?

A) Sexual contact

B) Airborne droplets
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C) Contaminated food and water

D) Contact with infected animals

47. Streptococcus pneumoniae infections
are more common in which age group?

A) Children

B) Teenagers

C) Adults

D) Elderly individuals

48. The polysaccharide capsule of
Streptococcus pneumoniae is important
for what function?

A) Antibiotic resistance
B) Adherence to host cells
C) Oxygen transport

D) Nutrient absorption

49. Which body system can Streptococcus
pneumoniae infections affect?

A) Respiratory system
B) Gastrointestinal system
C) Nervous system

D) Cardiovascular system

50. Which is NOT a potential
complication of Streptococcus
pneumoniae infections?

A) Meningitis
B) Sepsis
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C) Endocarditis

D) Glaucoma

Answer Key

1 B 26 C
2 D 27 B
3 C 28 A
4 D 29 D
5 A 30 B
6 B 31 A
7 D 32 A
8 C 33 A
9 D 34 A
10 C 35 A
11 C 36 A
12 C 37 B
13 A 38 D
14 D 39 D
15 C 40 C
16 A 41 C
17 B 42 A
18 A 43 C
19 A 44 A
20 B 45 A
21 C 46 B
22 C 47 D
23 A 48 B
24 C 49 A
25 C 50 D
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1. b) Gram-positive cocci have thick
peptidoglycan layers that retain the
crystal violet stain, giving them a
purple color.

2. d) Staphylococcus aureus does not
ferment lactose; it is catalase and
coagulase positive, distinguishing it
from other bacteria.

3. ¢) Staphylococcus aureus
commonly colonizes human skin and
mucous membranes, often residing in
the nose and throat.

4. d) Staphylococcus aureus can cause
localized pus-filled infections known
as abscesses, commonly found on the
skin.

5. a) Impetigo is a contagious skin
infection primarily caused by
Staphylococcus aureus, characterized
by red sores that burst and form a
yellow crust.

6. b) Staphylococcus aureus is a
leading cause of surgical site
infections due to its ability to colonize
the skin and medical devices.
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7. d) Staphylococcus aureus is
primarily transmitted via direct
contact with infected wounds or
contaminated surfaces.

8. ¢) Staphylococcus aureus produces
enterotoxins that contaminate food,
leading to rapid onset food poisoning
with symptoms like vomiting and
diarrhea.

9. d) Blood culture, PCR, and
serological tests are all used to
diagnose Staphylococcus aureus
infections, confirming its presence
and identifying strains.

10. c¢) Staphylococcus aureus can
enter the bloodstream and infect heart
valves, leading to endocarditis, a life-
threatening condition.

11. ¢) Superantigens like TSST-1 and
exfoliative toxins from
Staphylococcus aureus trigger
excessive immune responses, causing
severe syndromes.

12. c¢) Staphylococcus aureus can
spread to bones, causing
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osteomyelitis, an infection
characterized by bone pain and
inflammation.

13. a) Staphylococcus aureus is
coagulase positive, which
distinguishes it from other
staphylococci that are coagulase
negative.

14. d) MRSA (Methicillin-resistant
Staphylococcus aureus) is resistant to
methicillin and other antibiotics but
can be treated with vancomycin.

15. ¢) Exfoliative toxins produced by
Staphylococcus aureus cleave
desmoglein-1 in the skin, leading to
scalded skin syndrome in infants and
young children.

16. A) True, Staphylococcus aureus
forms biofilms on surfaces, providing
protection against the immune system
and antibiotics.

17. b) Rifampin is used in nasal
ointments to eliminate
Staphylococcus aureus colonization in
the nose, reducing infection risk.
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18. a) Staphylococcus aureus
frequently colonizes the nasal
passages of healthy individuals, acting
as a reservoir for infections.

19. a) Hemolysins produced by
Staphylococcus aureus break down
red blood cells, releasing hemoglobin
and causing hemolysis.

20. b) Staphylococcus aureus can
enter the bloodstream, causing sepsis,
a severe and potentially fatal systemic
inflammatory response.

21. ¢) Staphylococcus aureus
primarily colonizes the skin and
mucous membranes, not the intestinal
tract, which harbors different bacterial
flora.

22. ¢) Protein A on Staphylococcus
aureus binds to host cells, promoting
adherence and immune evasion by
binding the Fc region of antibodies.

23. a) Plasmids in Staphylococcus
aureus carry genes for antibiotic



42 | Page

resistance, facilitating horizontal gene
transfer between bacteria.

24. ¢) Tuberculosis is caused by
Mycobacterium tuberculosis, not
Staphylococcus aureus, which causes
skin, respiratory, and systemic
infections.

25. ¢) The mecA gene in MRSA
encodes an altered penicillin-binding
protein (PBP2a), reducing methicillin
binding and conferring resistance.

26. ¢) Toxic shock syndrome toxin-1
(TSST-1) produced by
Staphylococcus aureus acts as a
superantigen, causing excessive
Immune activation.

27. b) Staphylococcus aureus is
coagulase positive, which
differentiates it from other
staphylococcal species that are
coagulase negative.

28. a) The Panton-Valentine
leukocidin (PVL) gene in
Staphylococcus aureus is associated
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with increased virulence in skin and
soft tissue infections.

29. d) Biofilms formed by
Staphylococcus aureus on medical
devices protect bacteria from
antibiotics and the immune system,
causing persistent infections.

30. b) MSSA strains are susceptible to
methicillin and other beta-lactam
antibiotics, unlike MRSA strains that
are resistant.

31. a) Coagulase and lipase enzymes
produced by Staphylococcus aureus
help in nutrient acquisition and tissue
invasion.

32. a) Vancomycin is effective against
MRSA, which is resistant to beta-
lactam antibiotics like methicillin.

33. a) SCCmec is a mobile genetic
element in Staphylococcus aureus that
carries the mecA gene, conferring
methicillin resistance.



43| Page

34. a) Staphylococcus epidermidis
appears as Gram-positive cocci
arranged in clusters under a
microscope.

35. a) Staphylococcus epidermidis is
part of the normal skin flora,
frequently colonizing human skin.

36. a) Staphylococcus epidermidis can
form biofilms on medical devices,
contributing to device-related
infections.

37. b) Unlike Staphylococcus aureus,
Staphylococcus epidermidis is
coagulase-negative, distinguishing it
from the more virulent species.

38. d) Staphylococcus epidermidis is

commonly associated with infections

related to indwelling medical devices,
such as catheters and implants.

39. d) Biofilms formed by
Staphylococcus epidermidis protect
the bacteria from antibiotics and the
host immune system.
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40. c) Staphylococcus epidermidis
infections often involve skin and soft
tissues, especially in
immunocompromised individuals.

41. c) The polysaccharide capsule of

Staphylococcus epidermidis enhances
its ability to form biofilms and evade

the immune system.

42. a) Staphylococcus epidermidis
frequently causes bloodstream
infections, particularly in patients
with indwelling medical devices.

43. ¢) Adhesins produced by
Staphylococcus epidermidis facilitate
biofilm formation on medical devices,
promoting persistent infections.

44, a) Streptococcus pneumoniae is a
Gram-positive bacterium, appearing
purple under a Gram stain due to its
thick peptidoglycan layer.

45, a) Streptococcus pneumoniae is a
leading cause of bacterial pneumonia,
especially in children and the elderly.
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46. b) Streptococcus pneumoniae is
transmitted via respiratory droplets,
spreading easily through coughing
and sneezing.

47. d) Streptococcus pneumoniae
infections are more prevalent and
severe in elderly individuals due to
weaker immune systems.

48. b) The polysaccharide capsule of
Streptococcus pneumoniae aids in
adherence to host cells and evasion of
the immune system.

49. a) Streptococcus pneumoniae
primarily affects the respiratory
system, causing diseases like
pneumonia and sinusitis.

50. d) Streptococcus pneumoniae
complications include meningitis,
sepsis, and endocarditis, but not
glaucoma, which is unrelated to
bacterial infections.

Gram Positive Bacteria
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1. Streptococcus pneumoniae infections
commonly cause inflammation in which
organ?

A) Kidneys
B) Liver
C) Joints
D) Lungs

2. Streptococcus pneumoniae is the
leading bacterial cause of what condition
in children?

A) Pneumonia

B) Urinary tract infections
C) Meningitis

D) Sinusitis

3. Which population is most at risk for
invasive Streptococcus pneumoniae
infections?

A) Young children
B) Teenagers
C) Pregnant women

D) Healthy adults

4. Streptococcus pneumoniae infections
can be prevented by vaccination with the
vaccine.

A) Hepatitis B
B) Influenza

C) Meningococcal

Gram Positive Bacteria

D) Pneumococcal

5. What is the primary mechanism of
antibiotic resistance in Streptococcus
pneumoniae?

A) Mutation
B) Horizontal gene transfer
C) Ribosomal mutations

D) Metabolic changes

Streptococcus pyogenes

6. Streptococcus pyogenes is commonly
associated with which of the following
conditions?

A) Strep throat

B) Impetigo

C) Cellulitis

D) All of the above

7. What major virulence factors are
produced by Streptococcus pyogenes?

A) Streptolysin O
B) Streptokinase
C) Streptococcal pyrogenic exotoxin A

D) All of the above

8. Which type of antibiotics is
Streptococcus pyogenes highly susceptible
to?

A) Macrolides
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B) Penicillins
C) Tetracyclines

D) Fluoroquinolones

9. Streptococcus pyogenes can cause
severe post-infection complications such
as:

A) Rheumatic fever
B) Glomerulonephritis
C) Scarlet fever

D) All of the above

10. Which of the following laboratory
tests is commonly used to confirm
Streptococcus pyogenes infection?

A) Throat swab culture
B) Blood culture
C) Polymerase chain reaction (PCR)

D) All of the above

11. Streptococcus pyogenes falls under
which Lancefield serotype group?

A) Group A
B) Group B
C) Group C
D) Group D

12. Which statement about Streptococcus
pyogenes is true?

A) It is a Gram-negative bacterium.
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B) It primarily affects the lower respiratory
tract.

C) It produces beta-lactamase enzymes.

D) It can lead to necrotizing fasciitis.

13. Which of the following is not a clinical
manifestation of Streptococcus pyogenes
infection?

A) Pneumonia
B) Otitis media
C) Urinary tract infection

D) Meningitis

14. The M protein, a major virulence
factor of Streptococcus pyogenes, is
primarily found where?

A) Cell wall

B) Cell membrane
C) Capsule

D) Pili

15. Streptococcus pyogenes can be
acquired through which method besides
person-to-person transmission?

A) Contaminated food
B) Mosquito bites
C) Inhalation of respiratory droplets

D) Fomite contact

16. Streptococcus pyogenes is a beta-
hemolytic bacterium that displays:
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A) Complete lysis of red blood cells
B) Partial lysis of red blood cells

C) No lysis of red blood cells

D) Lysis of white blood cells

17. The production of streptolysin O by
Streptococcus pyogenes leads to:

A) Inhibition of phagocytosis
B) Destruction of red blood cells
C) Activation of T cells

D) Formation of biofilms

18. Which of the following complications
is associated with Streptococcus pyogenes
pharyngitis?

A) Otitis media
B) Acute rheumatic fever
C) Urinary tract infection

D) Bacterial meningitis

19. Streptococcus pyogenes is typically
classified as what type of bacterium?

A) Gram-negative bacterium
B) Gram-positive bacterium
C) Acid-fast bacterium

D) Anaerobic bacterium

20. Streptococcus pyogenes can be
differentiated from other beta-hemolytic
streptococci using which test?
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A) Optochin sensitivity test
B) Bacitracin sensitivity test
C) Methyl red test

D) Urease test

Streptococcus agalactiae

21. Streptococcus agalactiae is commonly
known by what name?

A) Staphylococcus aureus
B) E. Coli
C) Group B streptococcus

D) Streptococcus pneumoniae

22. Streptococcus agalactiae is a major
cause of infections in which population?

A) Newborns
B) Adolescents
C) Elderly people

D) People with compromised immune
systems

23. The CAMP test is used to differentiate
Streptococcus agalactiae from other beta-
hemolytic streptococci based on the
ability to produce:

A) Coagulase
B) Catalase
C) CAMP factor
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D) M protein

24. Group B streptococcus prophylaxis is
recommended for pregnant women who:

A) Have a history of group B streptococcus
infection

B) Carry group B streptococcus during
pregnancy

C) Deliver preterm (< 37 weeks gestation)

D) All of the above

25. Which of the following type of
neonatal infections is most commonly
caused by Streptococcus agalactiae?

A) Early-onset sepsis
B) Late-onset sepsis
C) Meningitis

D) Pneumonia

26. A positive result on the Streptococcus
agalactiae screening test indicates:

A) The presence of active infection
B) The presence of colonization
C) All of the above

D) None of the above

27. Which antibiotics are recommended
for treating Streptococcus agalactiae
infection?

A) Penicillin G
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B) Ampicillin
C) Ceftriaxone

D) All of the above

28. Streptococcus agalactiae can cause
which of the following infections in
immunocompromised adults?

A) Bacteremia

B) Osteomyelitis
C) Endocarditis

D) All of the above

29. Which of the following is a risk factor
for recurrent group B streptococcus
infection in pregnant women?

A) Prior asymptomatic colonization with
group B streptococcus

B) Prior infant with group B streptococcus
infection

C) Delivery before 37 weeks gestation

D) All of the above

Enterococcus faecalis

30. Enterococcus faecalis is a normal
inhabitant of which body site in humans?

A) Skin
B) Oral cavity
C) Intestines

D) Respiratory tract
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31. Why is Enterococcus faecalis
considered an opportunistic pathogen?

A) It primarily causes infections in healthy
individuals

B) It only causes infections in hospitals
C) It mainly causes infections in animals

D) It causes infections when normal host
defenses are compromised

32. What is the primary cause of
antibiotic resistance in Enterococcus
faecalis?

A) Development of exotoxins

B) Production of enzymes that inactivate
antibiotics

C) Formation of thick biofilms

D) Acquisition of plasmids carrying
resistance genes

33. Which protein facilitates the
adherence of Enterococcus faecalis to host
tissues?

A) M protein

B) Pili

C) Capsule

D) Surface protein A

34. Enterococcus faecalis can cause which
of the following infections in the urinary
tract?
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A) Urinary tract infections (UTI’s)
B) Pyelonephritis

C) Prostatitis

D) All of the above

35. Enterococcus faecalis produces which
enzyme that hydrolyzes bile salts?

A) Hemolysin.
B) Lipase.

C) Catalase.
D) Gelatinase.

36. What is the gold standard method for
identifying Enterococcus faecalis in the
laboratory?

A) Culture on selective media

B) Polymerase chain reaction (PCR)
C) Serological testing

D) Antibiotic susceptibility testing

37. Which of the following is a common
site of Enterococcus faecalis colonization
in the hospital setting?

A) Catheters
B) Surgical wounds
C) Respiratory ventilators

D) All of the above
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38. What is the recommended first-line
treatment for Enterococcus faecalis
urinary tract infections?

A) Ampicillin
B) Trimethoprim-sulfamethoxazole
C) Ceftriaxone

D) Carbapenems

39. Which two antibiotics are often used
in combination for severe Enterococcus
faecalis infections?

A) Vancomycin and daptomycin
B) Ampicillin and high- level gentamicin
C) Ceftriaxone and meropenem

D) Linezolid and vancomycin

40. Enterococcus faecalis can transfer
antibiotic resistance genes to other
bacteria through which process?

A) Conjugation
B) Transformation
C) Transduction

D) All of the above

41. Which of the following antibiotics is
typically ineffective against Enterococcus
faecalis?

A) Penicillin
B) Tetracycline
C) Erythromycin
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D) Ciprofloxacin

42. Elevated levels of which enzyme can
be detected in the urine of patients with
Enterococcus faecalis urinary tract
infections?

A) Alanine aminotransferase (ALT)
B) Aspartate aminotransferase (AST)
C) Alkaline phosphatase (ALP)

D) Urease

Enterococcus faecium

43. The presence of vancomycin
resistance in Enterococcus faecium is due
to the acquisition of which genes?

A) VAN genes
B) VRE genes
C) vanC genes

D) vanA/B genes

44. Enterococcus faecium strains that are
resistant to vancomycin are commonly
referred to as:

A) Vancomycin-sensitive enterococci (VSE)
B) Vancomycin-resistant enterococci (VRE)

C) Methicillin-resistant Staphylococcus
aureus (MRSA)

D) Extended-spectrum beta-lactamase
(ESBL) producers
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45. The most commonly used antibiotic
for the treatment of Enterococcus
faecium infections is:

A) Vancomycin
B) Penicillin G
C) Erythromycin
D) Ciprofloxacin

46. Which of the following is not a
common clinical manifestation of
Enterococcus faecium infections?

A) Bacteremia
B) Endocarditis
C) Meningitis

D) Urinary tract infection

47. The mechanism by which
Enterococcus faecium acquires resistance
to vancomycin is primarily through:

A) Mutation in the bacterial genome
B) Conjugative transfer of resistance genes
C) Activation of efflux pumps

D) Inhibition of bacterial cell wall synthesis

48. Enterococcus faecium is known for its
ability to survive in harsh environmental
conditions due to:

A) Production of protective biofilms
B) Formation of spore-like structures

C) Enhanced DNA repair mechanisms
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D) Formation of endospores

49. The majority of Enterococcus faecium
isolates are resistant to which class of
antibiotics?

A) Aminoglycosides
B) Tetracyclines

C) Macrolides

D) Beta-lactams

50. Which laboratory test determines the
antibiotic susceptibility profile of
Enterococcus faecium?

A) Kirby-Bauer disk diffusion test
B) Polymerase chain reaction (PCR)
C) Western blot assay

D) Acid-fast stain
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Answer Key
1 D 26 B
2 C 27 D
3 A 28 D
4 D 29 D
5 B 30 C
6 D 31 D
7 D 32 D
8 B 33 B
9 D 34 D
10 D 35 D
11 A 36 A
12 D 37 D
13 C 38 A
14 A 39 B
15 C 40 A
16 A 41 C
17 B 42 D
18 B 43 D
19 B 44 B
20 B 45 A
21 C 46 C
22 A 47 B
23 C 48 A
24 D 49 D
25 A 50 A

Gram Positive Bacteria
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1. Streptococcus pneumoniae
commonly causes inflammation in the
lungs, leading to pneumonia, which is
an infection of the lung tissue.

2. Streptococcus pneumoniae is the
leading bacterial cause of meningitis
in children due to its ability to invade
the central nervous system.

3. Young children are at the highest
risk for invasive Streptococcus
pneumoniae infections because their
Immune systems are not fully
developed.

4. Streptococcus pneumoniae
infections can be prevented by
vaccination with the pneumococcal
vaccine, which targets multiple strains
of the bacterium.

5. Antibiotic resistance in
Streptococcus pneumoniae is
primarily due to horizontal gene
transfer, which allows the bacteria to
acquire resistance genes from other
bacteria.

6. Streptococcus pyogenes is
commonly associated with conditions
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such as strep throat, impetigo, and
cellulitis because it can infect both the
skin and the throat.

7. Streptococcus pyogenes produces
major virulence factors like
Streptolysin O, Streptokinase, and
Streptococcal pyrogenic exotoxin A,
which contribute to its pathogenicity.

8. Streptococcus pyogenes is highly
susceptible to penicillins, making this
class of antibiotics the primary
treatment choice.

9. Streptococcus pyogenes can cause
severe post-infection complications
such as rheumatic fever,
glomerulonephritis, and scarlet fever,
which are immune-mediated
responses to the infection.

10. Throat swab culture, blood
culture, and polymerase chain
reaction (PCR) are commonly used to
confirm Streptococcus pyogenes
infection due to their accuracy and
reliability.

11. Streptococcus pyogenes is best
categorized under Lancefield serotype
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group A, which is associated with
many of its virulent strains.

12. Streptococcus pyogenes can lead
to necrotizing fasciitis, a severe and
rapidly progressing soft tissue
infection.

13. Urinary tract infection is not a
typical clinical manifestation of
Streptococcus pyogenes infection, as

it primarily affects the throat and skin.

14. The M protein, a major virulence
factor of Streptococcus pyogenes, is
primarily found on the cell wall and
helps the bacteria evade the host
Immune system.

15. Streptococcus pyogenes can be
acquired through the inhalation of
respiratory droplets, which is a
common mode of transmission for
respiratory pathogens.

16. Streptococcus pyogenes is a beta-
hemolytic bacterium that displays
complete lysis of red blood cells,

which is evident on blood agar plates.
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17. The production of streptolysin O
by Streptococcus pyogenes leads to
the destruction of red blood cells,
contributing to its pathogenicity.

18. Acute rheumatic fever is a
complication associated with
Streptococcus pyogenes pharyngitis,
resulting from an autoimmune
response following infection.

19. Streptococcus pyogenes is
typically classified as a Gram-positive
bacterium due to its cell wall structure
and staining properties.

20. Streptococcus pyogenes can be
differentiated from other beta-
hemolytic streptococci using the
bacitracin sensitivity test, as it is
sensitive to bacitracin.

21. Streptococcus agalactiae is
commonly known as Group B
streptococcus, which is a significant
pathogen in neonates.

22. Streptococcus agalactiae is a
major cause of infections in newborns
due to their underdeveloped immune
systems.
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23. The CAMP test is used to
differentiate Streptococcus agalactiae
from other beta-hemolytic
streptococci based on its ability to
produce CAMP factor.

24. Group B streptococcus
prophylaxis is recommended for
pregnant women with a history of
group B streptococcus infection,
colonization during pregnancy, or
preterm delivery to prevent neonatal
infection.

25. Streptococcus agalactiae most
commonly causes early-onset sepsis
in neonates, occurring within the first
week of life.

26. A positive result on the
Streptococcus agalactiae screening
test indicates the presence of
colonization, which can pose a risk
during delivery.

27. Penicillin G, ampicillin, and
ceftriaxone are recommended
antibiotics for treating Streptococcus
agalactiae infection due to their
efficacy.
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28. Streptococcus agalactiae can
cause infections such as bacteremia,
osteomyelitis, and endocarditis in
Immunocompromised adults.

29. Risk factors for recurrent group B
streptococcus infection in pregnant
women include prior asymptomatic
colonization, a previous infant with
infection, and preterm delivery.

30. Enterococcus faecalis is a normal
inhabitant of the intestines, where it
usually coexists without causing
harm.

31. Enterococcus faecalis is
considered an opportunistic pathogen
because it causes infections when
normal host defenses are
compromised.

32. The antibiotic resistance of
Enterococcus faecalis is primarily due
to the acquisition of plasmids carrying
resistance genes, which can be
transferred between bacteria.

33. Pili facilitate the adherence of
Enterococcus faecalis to host tissues,
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contributing to its ability to colonize
and cause infections.

34. Enterococcus faecalis can cause
urinary tract infections (UTIs),
pyelonephritis, and prostatitis,
highlighting its pathogenic potential
in the urinary tract.

35. Enterococcus faecalis produces
gelatinase (GelE), which hydrolyzes
bile salts and contributes to its
pathogenesis by breaking down host
tissues.

36. The gold standard method for
laboratory identification of
Enterococcus faecalis is culture on
selective media, which allows for
accurate identification and
differentiation.

37. Common sites of Enterococcus
faecalis colonization in the hospital
setting include catheters, surgical
wounds, and respiratory ventilators,
leading to hospital-acquired
infections.

38. Ampicillin is the recommended
first-line treatment for Enterococcus
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faecalis urinary tract infections due to
its effectiveness.

39. The combination of ampicillin and
high-level gentamicin is often used
for severe Enterococcus faecalis
infections to enhance treatment
efficacy.

40. Enterococcus faecalis can transfer
antibiotic resistance genes to other
bacteria through conjugation, a

process of direct genetic exchange.

41. Erythromycin is typically
ineffective against Enterococcus
faecalis, as this bacterium often
exhibits resistance to macrolide
antibiotics.

42. Elevated levels of urease can be
detected in the urine of patients with
Enterococcus faecalis urinary tract
infections, indicating bacterial
presence.

43. The presence of vancomycin
resistance in Enterococcus faecium
strains is attributed to the acquisition
of vanA/B genes, which confer
resistance.
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44, Enterococcus faecium strains
resistant to vancomycin are
commonly referred to as vancomycin-
resistant enterococci (VRE), posing
significant treatment challenges.

45. Vancomycin is the most
commonly used antibiotic for treating
Enterococcus faecium infections due
to its effectiveness against this
resistant bacterium.

46. Meningitis is not a common
clinical manifestation of Enterococcus
faecium infections, which more
typically cause bacteremia and
endocarditis.

47. Enterococcus faecium acquires
resistance to vancomycin primarily
through the conjugative transfer of
resistance genes, facilitating the
spread of resistance.

48. Enterococcus faecium survives in
harsh environmental conditions by
producing protective biofilms, which
shield it from adverse factors.
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49. The majority of Enterococcus
faecium isolates are resistant to beta-
lactams due to the production of beta-
lactamases, which inactivate these
antibiotics.

50. The Kirby-Bauer disk diffusion
test is used to determine the antibiotic
susceptibility profile of Enterococcus
faecium, guiding effective treatment.
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1. What does the acronym VRE stand
for?

a) Vancomycin-resistant enterococcus

b) Verocytotoxin-producing Escherichia
coli

c) Versatile respiratory enzyme

d) Vancomycin-reluctant enterofaecium

2. What is the primary association of the
enterococcal surface protein (ESP) in
Enterococcus faecium strains?

a) Enhanced biofilm formation
b) Antibiotic susceptibility
c) Decreased virulence

d) Absence of cell wall

3. What primarily mediates the horizontal
gene transfer of antibiotic resistance
genes in Enterococcus faecium?

a) Plasmids
b) Transposons
c) Bacteriophages

d) Conjugation tubes

Streptococcus viridans

4. How are Streptococcus viridans
bacteria primarily characterized in terms
of their morphology?

a) Gram-negative bacilli
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b) Gram-positive cocci in groups
c) Gram-positive cocci in chain

d) Gram-positive bacilli

5. Where does Streptococcus viridans
bacteria predominantly found in the
human body?

a) Skin
b) Respiratory tract
c) Intestinal tract

d) Genitourinary tract

6. How is Streptococcus viridans typically
classified in terms of oxygen
requirement?

a) Obligate anaerobe
b) Facultative anaerobe
c) Obligate aerobe

d) Microaerophile

7. What is considered the primary habitat
of Streptococcus viridans within the
human body?

a) Oral cavity
b) Intestinal tract
c) Skin

d) Genitourinary tract

8. What disease is Streptococcus viridans
a leading cause of?
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a) Tuberculosis
b) Meningitis
c) Dental plaque

d) Urinary tract infections

9. What type of surface adhesion molecule
is typically expressed by Streptococcus
viridans?

a) Streptokinase
b) Collagenase
c) M protein

d) Fimbriae

10. What type of endocarditis is
Streptococcus viridans often implicated
in?

a) Acute bacterial endocarditis
b) Infective endocarditis
c) Prosthetic valve endocarditis

d) Rheumatic heart disease

11. Which disease is NOT typically
associated with Streptococcus viridans?

a) Pericarditis
b) Otitis media
c) Sinusitis

d) Gastroenteritis

12. What dental issue is Streptococcus
viridans a major cause of?
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a) Tartar formation
b) Root canal infections
c) Enamel erosion

d) Abscesses

13. What is the association of lactic acid
production with Streptococcus viridans?

a) Dental decay
b) Impetigo
c) Conjunctivitis

d) Pharyngitis

14. Where is the primary reservoir for
Streptococcus viridans in the oral cavity?

a) Saliva
b) Gingival crevices
c) Tooth enamel

d) Tongue surface

15. What causes dental caries associated
with Streptococcus viridans?

a) Proteases
b) Collagenases
c) Amylases

d) Adhesins

Listeria
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16. What increases the risk of listeriosis in
pregnant women?

a) Their immune systems are weakened
during pregnancy

b) They commonly consume raw fish and
meat

c¢) They have a higher likelihood of
coming into contact with infected animals

d) The placenta provides a favorable
environment for Listeria growth

17. Which population is most at risk from
listeriosis?

a) Young children and infants
b) Elderly individuals

c¢) Pregnant women and their unborn
babies

d) Healthy adults with strong immune
systems

18. What foods have been associated with
outbreaks of Listeria?

a) Fresh fruits and vegetables
b) Pasteurized milk and cheese
c¢) Canned meat and fish

d) Processed snack foods

19. What serious complications can
listeriosis lead to?

a) Meningitis and encephalitis

b) Kidney failure
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c) Blindness

d) Liver cirrhosis

20. How can listeriosis be prevented?
a) Thoroughly cooking meat and poultry

b) Regularly cleaning and sanitizing food
preparation surfaces

c) Avoiding consumption of unpasteurized
dairy products

d) All of the above

Clostridium Difficile

21. How are Clostridium difficile
infections (CDI) typically acquired?

a) Contaminated food and water
b) Direct person-to-person contact
c) Inhalation of airborne particles

d) Exposure to animal feces

22. What is the primary risk factor for
developing CDI?

a) Advanced age
b) Weakened immune system
c) Recent antibiotic use

d) Poor personal hygiene

23. What is the primary symptom of
CDI?
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a) Abdominal pain
b) Persistent cough
¢) Skin rash

d) Watery diarrhea

24. Why do antibiotics predispose
individuals to CDI?

a) Kill competing bacteria, allowing C.
difficile to grow

b) Enhance the production of C. difficile
toxins

c) Inactivate C. difficile spores

d) Promote the growth of C. difficile-
resistant strains

25. Are toxins produced by C. difficile
known as Toxin A and Toxin B?

a) True

b) False

26. What is the gold standard diagnostic
test for CDI?

a) Blood culture
b) Chest X-ray
¢) Stool sample analysis

d) Urine culture

27. What additional treatment options
may be required for severe cases of CDI?

a) Fecal microbiota transplantation (FMT)
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b) Administration of antihistamines
c) Radiation therapy

d) Intravenous fluids

28. What is pseudomembranous colitis
associated with C. difficile infections
characterized by?

a) Formation of ulcers in the colon lining

b) Inflammation and perforation of the
small intestine

c) Swelling and infection of the liver

d) Blood clots in the lungs

29. Which class of medications may
increase the risk of developing C. difficile
infections?

a) Nonsteroidal anti-inflammatory drugs
(NSAIDs)

b) Antihypertensive drugs
c) Antacids

d) Anticoagulants

30. What increases the likelihood of
developing a severe C. difficile infection?

a) A history of diabetes
b) Malnutrition
c¢) Underlying inflammatory bowel disease

d) Allergy to penicillin
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Clostridium Perfringens

31. Which statement about Clostridium
perfringens is incorrect?

a) It is a Gram-positive bacterium.
b) It is a spore-forming bacterium.
c) It is an obligate anaerobe.

d) It is a motile bacterium.

32. What is Clostridium perfringens
known for causing?

a) Urinary tract infections
b) Respiratory tract infections
¢) Skin infections

d) Foodborne illnesses

33. How does the spore-forming nature of
Clostridium perfringens benefit the
bacterium?

a) Reproduce rapidly
b) Remain dormant in harsh conditions
c) Attach to host cells

d) Produce toxins

34. Which foods are commonly associated
with Clostridium perfringens outbreaks?

a) Raw eggs
b) Undercooked meat

¢) Unwashed fruits
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d) Pasteurized milk

35. With which conditions is Clostridium
perfringens commonly associated?

a) Tetanus
b) Gas gangrene
c) Botulism

d) Leprosy

36. How is gas gangrene characterized in
infections caused by Clostridium
perfringens?

a) Darkening of the skin
b) Swelling and blistering
¢) Production of foul-smelling gas

d) All of the above

37. What toxin is produced by
Clostridium perfringens gas gangrene?

a) Botulinum toxin
b) Tetanus toxin
c) Epsilon toxin

d) Alpha toxin

38. What indicates the presence of gas in
soft tissues in X-rays, a sign of
Clostridium perfringens gas gangrene?

a) Clostridium perfringens food poisoning

b) Clostridium perfringens gas gangrene
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c) Clostridium perfringens urinary tract
infection

d) Clostridium perfringens respiratory
infection

39. What infections are typically caused
by Clostridium perfringens?

a) Necrotizing fasciitis
b) Urinary tract infections
¢) Pneumonia

d) Gastroenteritis

40. Which statement about Clostridium
perfringens gas gangrene is false?

a) It is a rapidly progressing infectious
disease.

b) It is caused by toxins produced by the
bacteria.

c) It requires oxygen for growth and
survival.

d) It can lead to tissue destruction and
gangrene.

Clostridium botulinum

41. What type of bacterium is
Clostridium botulinum?

a) Gram-negative bacterium
b) Gram-positive cocci bacterium

c) Acid-fast bacterium
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d) Anaerobic bacterium

42. What is the neurotoxin produced by
Clostridium botulinum called?

a) Exotoxin A
b) Botulinum toxin
c) Tetanus toxin

d) Diphtheria toxin

43. In what environments does
Clostridium botulinum primarily thrive?

a) Acidic environments
b) Alkaline environments
c) Oxygen-rich environments

d) Oxygen-deprived environments

44. \What are typical symptoms of
botulism?

a) Rash and fever
b) Muscle weakness and paralysis
c) Nausea and vomiting

d) Cough and shortness of breath

45. In which group is botulism from
honey ingestion commonly seen?

a) Infants

b) Adults

c) Toddlers

d) Adolescents
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46. What are the primary food sources
linked to botulism outbreaks?

a) Dairy products
b) Canned vegetables
¢) Raw honey

d) Fresh fruits

47. How does botulinum toxin act?
a) Attacking the nervous system
b) Destroying red blood cells
c) Inhibiting the immune system

d) Disrupting the digestive system

48. What neurotransmitter’s release is
blocked by botulism toxin?

a) Acetylcholine
b) Dopamine
c) Serotonin

d) Norepinephrine

49. What animal is the botulism antitoxin
derived from?

a) Horses
b) Cows
c) Pigs
d) Sheep
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50. What condition is often described as
"floppy baby syndrome™ due to its
impact on muscle weakness?

a) Foodborne botulism
b) Wound botulism
¢) Infant botulism

d) Inhalation botulism

Corynebacterium Diphtheriae

51. What disease is caused by
Corynebacterium diphtheriae?

a) Tetanus
b) Tuberculosis
c) Diphtheria

d) Pneumonia

52. How is diphtheria primarily
transmitted?

a) Respiratory droplets
b) Fecal-oral route
¢) Mosquito bites

d) Sexual contact

53. What is the main action of the
diphtheria toxin?

a) Inhibition of protein synthesis
b) Destruction of red blood cells

c) Disruption of the nervous system
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d) Damage to the liver

54. Is it true or false that diphtheria
primarily affects the gastrointestinal
tract?

a) True

b) False

55. What part of the body is commonly
affected by the characteristic membrane
formation in diphtheria?

a) Lungs

b) Intestines
c) Throat

d) Skin

56. Which medium is commonly used to
culture Corynebacterium diphtheriae in
the laboratory?

a) MacConkey agar
b) Chocolate agar
¢) Mannitol salt agar

d) Loeffler's medium

57. What are the main symptoms
associated with respiratory diphtheria?

a) Skin rash and fever
b) Enlarged lymph nodes and sore throat
c¢) Difficulty breathing and chest pain

d) Diarrhea and abdominal pain

Gram Positive Bacteria

58. What symptoms are associated with
cutaneous diphtheria?

a) Cough and congestion
b) Skin ulcers and scabs
c) Joint pain and swelling

d) Nausea and vomiting

59. Can diphtheria manifest as an
asymptomatic carrier state?

a) True

b) False

60. Is the development of myocarditis a
potentially life-threatening complication
of diphtheria?

a) True

b) False

61. What specific antitoxin is used to
neutralize the diphtheria toxin?

a) Tetanus antitoxin
b) Rabies antitoxin
c) Diphtheria antitoxin

d) Pertussis antitoxin

62. Is exotoxin production the most
important virulence factor of
Corynebacterium diphtheriae?

a) True
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b) False 66. What infectious disease is caused by
Bacillus anthracis in humans?

T losi
63. What substance produced by 8) Tuberculosis
Corynebacterium diphtheriae contributes b) Anthrax
to its unique colonial morphology on

Loeffler's medium? c) Tetanus

a) Exotoxins d) Meningitis
b) Acid-fast lipids

c) Capsular polysaccharides 67. How is anthrax primarily transmitted
to humans?

d) Metachromatic granules .
) g a) Airborne droplets

b) Ingestion of contaminated food
64. What anatomical structure is affected

in patients with ophthalmic diphtheria? ) Sexual contact

d) Mosquito bites

a) Ears
b) Eyes
¢) Lungs 68. What is the most common route of
exposure to Bacillus anthracis spores?
d) Skin .
) Ski a) Inhalation
b) Ingestion

65. What is the name of the assay used to

detect and quantify diphtheria toxin in c) Skin contact

laboratory samples? d) Blood transfusion
a) ELISA (Enzyme-Linked
Immunosorbent Assay) . -
69. Can anthrax manifest in different
b) Western blot forms based on the route of entry?
c) Elek test a) True
d) Agglutination test b) False
Bacillus anthracis 70. Which form of anthrax results from

spore entry through a break in the skin?

a) Cutaneous anthrax



69| Page Gram Positive Bacteria

b) Inhalational anthrax
c) Gastrointestinal anthrax

d) Systemic anthrax

71. What substance composes the capsule
of Bacillus anthracis?

a) Lipopolysaccharide
b) Peptidoglycan
c) Polysaccharide

d) Lipoteichoic acid

72. What is the primary virulence factor
of Bacillus anthracis?

a) Exotoxin
b) Endotoxin
c) Capsule

d) Fimbriae
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Answer Key

1 AJ] 2] c]os1 ] cC
2 A2z A]s2] A
3 Al 2| A5 ] A
4 c | 2 c | 54 B
5 B 30 | c| s | C
6 B 31 D | 56 D
7 Al 32 D | 57 B
8 c | 33 B 58 B
9 D | 34 B 50 | A
10 B 35 B 60 | A
11 D | 36 D[|e6r | C
12 D | 37 D le2 | A
13 | A 38 B 63 D
14 B 39 | A 64 B
15 | cl4 | c]|]e6 | C
16 D | &1 D | 66 B
17 | c | 4 B 67 | A
18 | c | 43 D[ 6 | A
19 | A s B 69 | A
20 D |4 | A| 70| A
21 B 46 B 71 | C
22 B 47 | AL 2] A
23 DI 4 | A

24 | A ] 49 | A

25 | A |55 | C
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1. a) VRE stands for Vancomycin-
Resistant Enterococcus, reflecting its
resistance to the antibiotic
vancomycin.

2. a) ESP in Enterococcus faecium is
associated with enhanced biofilm
formation, contributing to its
pathogenicity and antibiotic
resistance.

3. a) Plasmids are the primary
mediators for the horizontal gene
transfer of antibiotic resistance genes
in Enterococcus faecium, facilitating
the spread of resistance traits.

4. ¢) Streptococcus viridans are
Gram-positive cocci that arrange
themselves in chains, characteristic of
their grouping in clinical samples.

5. b) Streptococcus viridans are
primarily found in the respiratory
tract, where they can contribute to
respiratory infections.

6. b) Streptococcus viridans is a
facultative anaerobe, meaning it can
survive in both oxygen-rich and
0Xygen-poor environments.
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7. a) The primary habitat of
Streptococcus viridans within the
human body is the oral cavity, where
it plays a role in dental health.

8. ¢) Streptococcus viridans is a
leading cause of dental plaque,
contributing to tooth decay and oral
diseases.

9. d) Fimbriae are surface adhesion
molecules expressed by Streptococcus
viridans, aiding in their attachment to
heart valves and other tissues.

10. b) Streptococcus viridans is often
implicated in infective endocarditis, a
condition affecting the inner linings of
the heart.

11. d) Gastroenteritis is not typically
associated with Streptococcus
viridans; it is more involved in oral
and cardiovascular infections.

12. d) Streptococcus viridans is a
major cause of dental abscesses due to
its ability to form biofilms and its
presence in the oral microbiome.
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13. a) The production of lactic acid by
Streptococcus viridans is associated
with dental decay, as the acid erodes
tooth enamel leading to cavities.

14. b) The primary reservoir for
Streptococcus viridans in the oral
cavity is the gingival crevices, where
it thrives and contributes to plaque
formation.

15. ¢) Amylases produced by
Streptococcus viridans break down
starches into sugars, which are then
metabolized into acids that cause
dental caries.

16. d) The placenta provides a
favorable environment for Listeria
growth, increasing the risk of
listeriosis in pregnant women.

17. ¢) Pregnant women and their
unborn babies are most at risk from
listeriosis due to the potential for
severe outcomes like miscarriage and
neonatal infection.

18. ¢) Canned meat and fish have
been linked to outbreaks of Listeria,
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which can grow at refrigerated
temperatures and contaminate foods.

19. a) Listeriosis can lead to severe
complications like meningitis and
encephalitis, particularly in
individuals with compromised
Immune systems.

20. d) Preventing listeriosis involves a
combination of thoroughly cooking
meat, sanitizing surfaces, and
avoiding unpasteurized dairy
products.

21. b) Clostridium difficile infections
are typically acquired through direct
person-to-person contact, often in
healthcare settings.

22.b) A weakened immune system is
a primary risk factor for developing
Clostridium difficile infections,
particularly after antibiotic use.

23. d) Watery diarrhea is the primary
symptom of Clostridium difficile
infection, reflecting its impact on the
gastrointestinal tract.
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24. a) Antibiotics predispose
individuals to CDI by killing
competing bacteria in the gut,
allowing C. difficile to proliferate.

25. a) True, Toxin A and Toxin B are
produced by C. difficile and are
responsible for the symptoms of CDI.

26. ¢) Stool sample analysis is the
gold standard for diagnosing CDI,
specifically for detecting the presence
of C. difficile toxins.

27. a) Fecal microbiota
transplantation is an additional
treatment option for severe cases of
CDlI, used to restore healthy gut flora.

28. a) Pseudomembranous colitis,
associated with CDI, is characterized
by the formation of ulcers and
inflammation in the colon lining.

29. ¢) Antacids may increase the risk
of developing C. difficile infections
by altering stomach acidity and
affecting the gut microbiome.
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30. ¢) Underlying inflammatory
bowel disease increases the likelihood
of developing a severe C. difficile
infection due to pre-existing damage
to the gut lining.

31. d) The statement that Clostridium
perfringens is motile is incorrect; it is
non-motile.

32. d) Clostridium perfringens is
known for causing foodborne
ilinesses, typically resulting from the
consumption of contaminated food.

33. b) The spore-forming nature of
Clostridium perfringens allows it to
remain dormant in harsh conditions
until favorable growth conditions
arise.

34. b) Undercooked meat is
commonly associated with
Clostridium perfringens outbreaks,
often due to improper food handling
and cooking.

35. b) Clostridium perfringens is
commonly associated with gas
gangrene, a severe and life-
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threatening condition caused by toxin
production.

36. d) Gas gangrene is characterized
by darkening of the skin, swelling,
blistering, and the production of foul-
smelling gas.

37. d) The alpha toxin is produced by
Clostridium perfringens during gas
gangrene, contributing to tissue
destruction.

38. b) The presence of gas in soft
tissues, visible on X-rays, is a
diagnostic sign of Clostridium
perfringens gas gangrene.

39. a) Necrotizing fasciitis is a typical
infection caused by Clostridium
perfringens, leading to rapid tissue
destruction.

40. ¢) The statement that Clostridium
perfringens requires oxygen for
growth and survival is false; it is an
anaerobe.
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41. d) Clostridium botulinum is an
anaerobic bacterium, unable to thrive
In the presence of oxygen.

42. b) Botulinum toxin, produced by
Clostridium botulinum, is a potent
neurotoxin responsible for the
symptoms of botulism.

43. d) Clostridium botulinum thrives
in oxygen-deprived environments,
which is typical for an anaerobic
organism.

44. b) Typical symptoms of botulism
include muscle weakness and
paralysis, reflecting the neurotoxic
effects of the botulinum toxin.

45. a) Botulism from honey ingestion
Is commonly seen in infants, who are
particularly vulnerable to the spores
that can be present in honey.

46. b) Canned vegetables are a
primary food source linked to
botulism outbreaks, often due to
improper canning techniques that
create anaerobic conditions.
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47. a) Botulinum toxin acts by
attacking the nervous system,
specifically by preventing the release
of neurotransmitters that facilitate
muscle contraction.

48. a) Acetylcholine release is
blocked by the botulinum toxin,
leading to paralysis by preventing
muscle contraction.

49. a) The botulism antitoxin is
derived from horses, which are
immunized to produce antibodies
against the toxin.

50. ¢) "Floppy baby syndrome™
describes the condition of infant
botulism, where affected infants
display pronounced muscle weakness.

51. ¢) Diphtheria is caused by
Corynebacterium diphtheriae, a
bacterium that produces a potent toxin
affecting mostly the respiratory tract.

52. a) Diphtheria is primarily
transmitted through respiratory
droplets, making close contact a risk
factor for transmission.
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53. a) The diphtheria toxin acts by
inhibiting protein synthesis, which
can lead to cell death and tissue
damage.

54. b) It is false that diphtheria
primarily affects the gastrointestinal
tract; it mainly affects the respiratory
system.

55. ¢) The characteristic membrane
formation in diphtheria commonly
affects the throat, leading to breathing
difficulties and other complications.

56. d) Loeffler's medium is commonly
used to culture Corynebacterium
diphtheriae, providing the necessary
nutrients for its growth.

57. b) The main symptoms associated
with respiratory diphtheria include
enlarged lymph nodes and a sore
throat, often accompanied by a
greyish membrane in the throat.

58. b) Cutaneous diphtheria is
characterized by skin ulcers and
scabs, typically at the site of infection.
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59. a) True, diphtheria can manifest as
an asymptomatic carrier state, where
individuals carry the bacterium
without showing symptoms.

60. a) True, the development of
myocarditis is a potentially life-
threatening complication of
diphtheria, affecting the heart muscle.

61. ¢) The diphtheria antitoxin is
specifically used to neutralize the
diphtheria toxin, helping to mitigate
the effects of the disease.

62. a) True, exotoxin production is the
most important virulence factor of
Corynebacterium diphtheriae, critical
for its pathogenicity.

63. d) Metachromatic granules
produced by Corynebacterium
diphtheriae contribute to its unique
colonial morphology on Loeffler's
medium, evident under a microscope.

64. b) In ophthalmic diphtheria, the
eyes are affected, leading to
inflammation and potentially serious
eye damage.
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65. ¢) The Elek test is used to detect
and quantify diphtheria toxin in
laboratory samples, critical

for diagnosing and managing
diphtheria.

66. b) Anthrax, caused by Bacillus
anthracis, is a serious infectious
disease resulting from exposure to
spores, typically affecting the skin,
lungs, or intestines.

67. a) Anthrax is primarily
transmitted to humans through
airborne droplets, particularly in
environments where animal products
contaminated with spores are handled.

68. a) Inhalation is the most common
route of exposure to Bacillus anthracis
spores, particularly in settings where
spores become airborne.

69. a) True, anthrax can manifest in
different forms—cutaneous,
inhalational, and gastrointestinal—
depending on the route of entry of the
spores.

70. a) Cutaneous anthrax results from
spore entry through a break in the
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skin, leading to localized infection
and characteristic lesions.

71. ¢) The capsule of Bacillus
anthracis is composed of
polysaccharide, which helps the
bacterium evade the host's immune
response.

72. a) The primary virulence factor of
Bacillus anthracis is its exotoxin, which
includes lethal and edema factors
contributing to the disease's severity.

Gram Positive Bacteria
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Escherichia coli

1. What type of bacterium is E. coli
classified as?

a. Gram-positive bacterium
b. Viral pathogen
c. Parasitic fungi

d. Gram-negative bacterium

2. The primary habitat of E. coli is:
a. Human digestive tract

b. Soil and water

c. Animal droppings

d. All of the above

3. Which strain is not a recognized
pathogenic type of E. coli?

a. ETEC
b. EPEC
c. EHEC
d. ECST

4. What variety of infections can E. coli

cause?

a. Urinary tract infections
b. Gastroenteritis

c. Meningitis

d. All of the above

Gram Negative Bacteria

5. With which condition is E. coli O157
most commonly associated?

a. Traveler's diarrhea
b. Nosocomial infections
c. Hemorrhagic colitis

d. Pneumonia

6. What symptom is not commonly
associated with E. coli infections?

a. Abdominal cramps
b. Nausea and vomiting
c. Fever

d. Skin rash

7. E. coli strains that produce Shiga toxins
are associated with:

a. Urinary tract infections
b. Nosocomial infections
c. Hemolytic uremic syndrome

d. Meningitis

8. E. coli is a facultative anaerobe, which
means it can:

a. Survive in the absence of oxygen

b. Require high oxygen concentrations for
growth

c. Only grow in the presence of oxygen

d. Only survives in anaerobic environments
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9. Through which test can E. coli be
differentiated from other bacteria?

a. Catalase test
b. Coagulase test
c. Oxidase test

d. Indol Test

10. Which virulence factor of E. coli
allows it to attach to host tissues?

a. Lipopolysaccharide (LPS)
b. Flagella
c. Fimbriae/pili

d. Capsule

11. E. coli strains that cause urinary tract
infections typically possess which
virulence factor?

a. Shiga toxin
b. Hemolysin
c. Urease

d. Pili

12. The incubation period for E. coli
infections is typically:

a. 24-48 hours
b. 3-5 days
c. 1-2 weeks

d. 2-4 weeks
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13. Antibiotic resistance in E. coli is
mainly due to:

a. Plasmids
b. Conjugation
c. Mutations within the bacterial genome

d. Transposons

14. The serological classification of E. coli
is based on:

a. LPS structure
b. Flagellar antigens
c. Capsule antigens

d. All of the above

15. The Sereny test is used to evaluate the
virulence and invasiveness of which
bacterium?

A) Escherichia coli
B) Staphylococcus aureus
C) Enterococcus faecium

D) Enterococcus faecalis

16. Which of the following is not a
preventive measure to reduce the risk of
E. coli infections?

a. Proper hand hygiene
b. Adequate cooking of food
c. Drinking untreated water

d. Avoidance of cross-contamination
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17. E. coli strains that produce extended-
spectrum beta-lactamases (ESBLs) are
resistant to:

a. Penicillin
b. Vancomycin
c. Cephalosporins

d. Tetracycline

18. The ""O™" antigen of E. coli is
associated with which part of the
bacterial cell?

a. Capsule
b. Flagella
c. Cell membrane

d. Outer membrane

19. E. coli strains that possess the K1
antigen are associated with invasive
infections like:

a. Pneumonia
b. Urinary tract infections
c. Meningitis

d. Tuberculosis

20. What is the role of p-galactosidase
enzymes in E. coli?

a. Nitrate reduction
b. Hydrogen sulfide production
c. Carbohydrate metabolism

d. DNA replication
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21. E. coli strains that possess the
plasmid-encoded colistin resistance gene
(mcr-1) are resistant to which class of
antibiotics?

a. Aminoglycosides
b. Fluoroquinolones
c. Tetracyclines

d. Polymyxins

22. Which specific sugar is commonly
used to differentiate E. coli strains in the
IMVIiC test?

a. Glucose
b. Lactose
c. Galactose

d. Mannose

23. What are potential sources of E. coli
outbreaks?

a. Fresh fruits and vegetables
b. Raw milk and cheese
¢. Undercooked meats

d. All of the above

24. E. coli O157:H7 produces specialized
structures that allow it to adhere to
intestinal epithelial cells. What are these
structures called?

a. Capsules

b. Pili
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c. Spores

d. Fimbriae

25. The H antigen of E. coli refers to:
a. A chromosome-encoded DNA gyrase

b. The host's immune response to E. coli
infection

c. The flagellar antigen of E. coli

d. The lipopolysaccharide antigen of E. coli

26. Which of the following mechanisms
contributes to E. coli's ability to acquire
and exchange genetic material?

a. Horizontal gene transfer
b. Serial endosymbiosis
c. Meiotic recombination

d. Transcriptional regulation

27. Which type of E. coli strain is
commonly associated with urinary tract
infections in women?

a. Enterotoxigenic E. coli (ETEC)

b. Enteropathogenic E. coli (EPEC)
c. Uropathogenic E. coli (UPEC)

d. Enterohemorrhagic E. coli (EHEC)
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Klebsiella pneumoniae

28. What is the shape of Klebsiella
pneumoniae bacteria?

a) Coccli
b) Bacilli
c) Spirochetes

d) Cuboidal

29. Is Klebsiella pneumoniae Gram-
positive or Gram-negative?

a) Gram-positive

b) Gram-negative

30. Is Klebsiella pneumoniae motile?
a) Yes
b) No

31. Which type of infections is Klebsiella
pneumoniae commonly associated with?

a) Gastrointestinal infections
b) Skin infections
¢) Urinary tract infections

d) Ear infections

32. True or False: Klebsiella pneumoniae
is commonly found as a harmless
commensal in the human gastrointestinal
tract.
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a) True

b) False

33. What is the optimal temperature for
the growth of Klebsiella pneumoniae?

a) 37°C
b) 25°C
¢) 45°C
d) 10°C

34. What type of media is commonly used
for the isolation and identification of
Klebsiella pneumoniae?

a) MacConkey agar
b) Blood agar
c) Chocolate agar

d) Sabouraud agar

35. Is it true that Klebsiella pneumoniae
is becoming more resistant to most
commonly used antibiotics?

a) True

b) False

36. What major virulence factor does
Klebsiella pneumoniae produce that
contributes to tissue destruction and
immune evasion?

a) Hemolysin
b) Capsule polysaccharides

¢) Endotoxin
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d) Fimbriae

37. What are the common symptoms of a
Klebsiella pneumoniae urinary tract
infection?

a) Rash and fever
b) Cough and chest pain
c) Dysuria and urinary frequency

d) Abdominal pain and diarrhea

38. True or False: Klebsiella pneumoniae
can cause severe pneumonia with high
mortality rates, especially in the elderly
and immunocompromised individuals.

a) True

b) False

39. What is the mechanism of resistance
commonly observed in Klebsiella
pneumoniae for beta-lactam antibiotics?

a) Efflux pumps
b) Altered target site
c) Enzymatic inactivation

d) Reduced permeability

40. True or False: Klebsiella pneumoniae
is a common cause of meningitis.

a) True

b) False
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41. What is the role of capsule
polysaccharides in the virulence of
Klebsiella pneumoniae?

a) Adherence to host cells
b) Invasion of host tissues
c) Evasion of host immune responses

d) Antibiotic resistance

42. Through what mechanisms does
Klebsiella pneumoniae acquire antibiotic
resistance genes?

a) Conjugation
b) Spontaneous mutation
¢) Transformation

d) All of the above

43. Describe the mechanism by which
Klebsiella pneumoniae forms biofilms.

a) Attachment to host cell receptors

b) Production of extracellular polymeric
substance

c¢) Formation of rigid cell walls

d) Damaging host cell membranes

44. What is the significance of
carbapenem-resistant Klebsiella
pneumoniae (CRKP)?

a) It is resistant to all available antibiotics
b) It is associated with high mortality rates

¢) It is primarily found in the environment
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d) It is a less virulent strain

45. How does Klebsiella pneumoniae
contribute to nosocomial outbreaks?

a) Poor hand hygiene practices
b) Overuse of antibiotics

c) Inadequate sterilization of medical
equipment

d) All of the above

46. Which antibiotic class is considered
the treatment of last resort for infections
caused by multidrug-resistant Klebsiella
pneumoniae?

a) Penicillins
b) Aminoglycosides
c) Carbapenems

d) Macrolides

47. What are the potential complications
associated with Klebsiella pneumoniae
liver abscesses?

a) Septicemia
b) Metastatic infections
c) Abscess rupture

d) All of the above

48. Describe the role of fimbriae in the
pathogenesis of Klebsiella pneumoniae
infections.

a) Tissue adherence and colonization

b) Immune system evasion
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¢) Toxin production

d) Antibiotic resistance

49. True or False: Klebsiella pneumoniae
can acquire resistance to antibiotics
through chromosomal mutations.

a) True

b) False

50. Describe the genetic determinants of
Klebsiella pneumoniae that contribute to
hypervirulent strains.

a) Extended-spectrum beta-lactamases
(ESBLSs) genes

b) Capsule polysaccharide regulator genes

c) Plasmid-mediated antibiotic resistance
genes

d) Virulence-associated genes

51. Which characteristic of Klebsiella
pneumoniae makes it more virulent
compared to other bacteria?

a) Production of exotoxins
b) Rapid replication rate
c) Ability to form spores

d) Presence of a protective capsule

52. Klebsiella pneumoniae is a common
cause of which type of infections?

a) Skin infections

b) Gastrointestinal infections
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c) Respiratory infections

d) Eye infections

53. What is the primary mode of
transmission for Klebsiella pneumoniae
infections in healthcare settings?

a) Airborne droplets
b) Contaminated surfaces
c) Direct contact with infected individuals

d) Ingestion of contaminated food

54. Which antibiotic resistance
mechanism is commonly observed in
Klebsiella pneumoniae?

a) Efflux pump activity
b) Target site alteration
¢) Enzymatic inactivation

d) All of the above

55. True or False: Klebsiella pneumoniae
is commonly associated with community-
acquired pneumonia.

a) True

b) False

56. What is the primary site of infection
in Klebsiella pneumoniae-associated liver
abscesses?

a) Lungs
b) Urinary tract
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c) Brain
d) Liver Answer Key
1 D 31 C
57. Which of the following antibiotics is 2 D 32 A
NOT typically effective against Klebsiella 3 D 33 A
pneumoniae? 4 D 34 A
5 C 35 A
a) Penicillin 6 D 36 B
: 7 C 37 C
b) Cephalosporins 3 A 38 A
c) Carbapenems 9 D 39 C
) 10 C 40 B
d) Fluoroquinolones 11 D a1 C
12 B 42 D
13 A 43 B
58. True or False: Klebsiella pneumoniae 14 D 44 B
is a common cause of urinary tract 15 A 45 D
infections in both males and females. 16 C 46 C
17 C 47 D
8) True 18 | D | 48 | A
b) False 19 C 49 A
20 C 50 D
21 D 51 D
59. What is the primary reason for the gg |I;3) gg g
emergence of multidrug-resistant
Klebsiella pneumoniae strains? 24 D o4 D
' 25 C 55 A
a) Overuse and misuse of antibiotics 26 A 56 D
_ o _ 27 C 57 A
b) Genetic mutations in bacterial cells 28 B 58 A
c) Lack of effective vaccines 29 B 59 A
30 B 60 A

d) Natural selection of resistant strains

60. True or False: Klebsiella pneumoniae
is a common cause of ventilator-
associated pneumonia.

a) True

b) False
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1. d) E. coli is classified as a Gram-negative
bacterium due to its cell wall structure,
which includes a thin peptidoglycan layer
and an outer membrane containing
lipopolysaccharides. This structure does not
retain the crystal violet stain, resulting in a
pink color in Gram staining.

2. a) E. coli primarily resides in the human
intestines as part of the normal flora. It helps
with digestion and produces vitamin K2, but
some strains can cause disease if they enter
other parts of the body.

3. d) ECST is not a recognized pathogenic
strain of E. coli. The known pathogenic
types include ETEC (enterotoxigenic),
EPEC (enteropathogenic), and EHEC
(enterohemorrhagic), each associated with
different clinical syndromes.

4. d) E. coli can cause a wide range of
infections, including urinary tract infections,
gastroenteritis, and meningitis. These
infections result from different pathogenic
strains and the bacteria's ability to produce
toxins or invade tissues.

5.¢) The E. coli O157:H7 strain is
associated with hemorrhagic colitis, which
involves severe abdominal cramps and
bloody diarrhea. This strain produces Shiga
toxin, leading to potentially life-threatening
complications like hemolytic uremic
syndrome (HUS).
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6. d) While E. coli infections typically cause
gastrointestinal symptoms such as
abdominal cramps, nausea, and fever, skin
rashes are not commonly associated with
these infections unless secondary
complications occur.

7. ¢) Shiga toxin-producing E. coli (STEC)
can lead to hemolytic uremic syndrome, a
serious condition characterized by the
destruction of red blood cells and kidney
failure. This is particularly concerning in
young children and the elderly.

8. a) As a facultative anaerobe, E. coli can
grow in both aerobic and anaerobic
environments. This adaptability allows it to
colonize diverse habitats, from the intestines
to the urinary tract, and contribute to its
pathogenicity.

9. d) The indole test is used to identify E.
coli by detecting the production of indole
from tryptophan. E. coli is indole-positive,
which helps differentiate it from other
Gram-negative bacteria in diagnostic
microbiology.

10. c) Fimbriae or pili are hair-like
structures on the surface of E. coli that
facilitate attachment to host cells. This
attachment is crucial for colonization and
infection, particularly in the urinary tract
and intestines.

11. d) Pili are crucial for E. coli to adhere to
the urinary tract's epithelial cells. This
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adherence is a key factor in the pathogenesis
of urinary tract infections (UTIs), allowing
the bacteria to colonize and persist in the
urinary tract.

12. a) The incubation period for most E. coli
infections is typically 1-3 days (24-48
hours). This period refers to the time
between exposure to the bacteria and the
onset of symptoms, which can vary
depending on the strain and the host's
immune response.

13. a) Plasmids are extrachromosomal DNA
in bacteria that often carry genes conferring
antibiotic resistance. E. coli can acquire
these plasmids through horizontal gene
transfer, contributing to the spread of
resistance traits, including those against
multiple antibiotic classes.

14. d) The serological classification of E.
coli involves antigens associated with the
lipopolysaccharide (O antigen), flagella (H
antigen), and capsule (K antigen). This
classification is important in identifying
pathogenic strains and understanding their
epidemiology.

15. A) The Sereny test is used to assess the
invasiveness of certain E. coli strains,
particularly those causing eye infections in
animal models. It helps distinguish invasive
from non-invasive strains based on their
ability to cause keratoconjunctivitis.
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16. c) Drinking untreated or contaminated
water is a significant risk factor for
contracting E. coli infections. Preventive
measures also include proper hand hygiene,
cooking food thoroughly, and avoiding
cross-contamination between raw and
cooked foods.

17. c) E. coli strains producing extended-
spectrum beta-lactamases (ESBLS) are
resistant to cephalosporins, a class of
antibiotics commonly used to treat bacterial
infections. ESBLs can hydrolyze these
antibiotics, rendering them ineffective.

18. d) The "O" antigen is part of the
lipopolysaccharide (LPS) on the outer
membrane of Gram-negative bacteria like E.
coli. This antigen plays a role in immune
recognition and is used for serotyping
bacterial strains.

19. ¢) E. coli strains with the K1 antigen are
notably associated with neonatal meningitis.
The K1 capsule is a virulence factor that
helps the bacteria evade the immune system,
allowing it to cause invasive infections,
including those of the central nervous
system.

20. ¢) B-galactosidase is an enzyme
produced by E. coli that breaks down lactose
into glucose and galactose. This activity is
the basis for the lactose fermentation test,
which differentiates E. coli from other
enteric bacteria.
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21. d) The plasmid-encoded colistin
resistance gene (mcr-1) in E. coli confers
resistance to polymyxins, a last-resort
antibiotic class used to treat multidrug-
resistant Gram-negative infections. The
spread of this gene is a significant public
health concern.

22. b) The IMVIC test differentiates E. coli
from other enterobacteria by assessing their
ability to ferment lactose, producing acid
and gas. E. coli is typically lactose-positive,
aiding in its identification.

23. d) E. coli outbreaks can be linked to
various sources, including fresh fruits and
vegetables, raw milk and cheese, and
undercooked meats. These foods can
become contaminated with pathogenic
strains during processing or handling.

24. d) E. coli O157:H7 produces specialized
fimbriae, also known as attachment and
effacement (A/E) lesions, which facilitate
adherence to intestinal epithelial cells. This
adherence is critical for colonization and
toxin production.

25. ¢) The H antigen in E. coli refers to the
flagellar protein, which is involved in
bacterial motility. It is used in serotyping to
distinguish different strains and is crucial for
the classification of pathogenic E. coli.

26. a) E. coli can acquire and exchange
genetic material through horizontal gene
transfer, including transformation,
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transduction, and conjugation. This
mechanism allows the spread of antibiotic
resistance and virulence factors among
bacterial populations.

27. ¢) Uropathogenic E. coli (UPEC) is the
most common cause of urinary tract
infections, particularly in women. These
strains possess specific virulence factors,
including adhesins, which facilitate
colonization and persistence in the urinary
tract.

28. b) Klebsiella pneumoniae is a rod-
shaped (bacilli) bacterium. This shape is
typical for members of the
Enterobacteriaceae family, which includes
several clinically significant pathogens.

29. b) Klebsiella pneumoniae is classified as
a Gram-negative bacterium due to its cell
wall structure, which includes a thin
peptidoglycan layer and an outer membrane
containing lipopolysaccharides, resulting in
a pink stain in Gram staining.

30. b) Klebsiella pneumoniae is non-motile,
meaning it does not have the ability to move
independently. This characteristic
differentiates it from other motile
Enterobacteriaceae like Escherichia coli.

31. ¢) Klebsiella pneumoniae commonly
causes urinary tract infections (UTlIs), as
well as pneumonia, bloodstream infections,
and wound infections, particularly in
hospital settings where it can be
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opportunistic in immunocompromised
patients.

32. a) Klebsiella pneumoniae is often found
as a harmless commensal organism in the
human gastrointestinal tract. However, it can
become pathogenic, especially in
immunocompromised individuals or when
introduced to sterile sites.

33. a) The optimal growth temperature for
Klebsiella pneumoniae is around 37°C,
which is the average human body
temperature. This allows it to thrive in
human hosts, particularly in infections.

34. a) MacConkey agar is commonly used to
isolate and identify Gram-negative bacteria
like Klebsiella pneumoniae. This medium
differentiates bacteria based on their ability
to ferment lactose, with K. pneumoniae
typically forming mucoid, pink colonies.

35. a) Klebsiella pneumoniae is increasingly
resistant to many commonly used
antibiotics, including carbapenems. This
resistance is often due to the production of
extended-spectrum beta-lactamases (ESBLS)
and carbapenemases.

36. b) The capsule polysaccharide of
Klebsiella pneumoniae is a major virulence
factor. It provides protection against
phagocytosis and the host's immune
responses, allowing the bacterium to persist
and cause infections.
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37. ¢) Symptoms of a Klebsiella
pneumoniae UTI include dysuria (painful
urination) and urinary frequency. These
symptoms result from the bacterium's
colonization and infection of the urinary
tract.

38. a) True - Klebsiella pneumoniae can
cause severe pneumonia, especially in
elderly and immunocompromised patients.
This condition, often hospital-acquired, can
lead to high mortality rates due to the
bacterium'’s virulence and resistance to
antibiotics.

39. ¢) Klebsiella pneumoniae commonly
exhibits resistance to beta-lactam antibiotics
through the production of beta-lactamase
enzymes, which inactivate the antibiotics.
This mechanism contributes to the difficulty
in treating infections caused by this
bacterium.

40. b) False - While Klebsiella pneumoniae
can cause various infections, it is not a
common cause of meningitis. Meningitis
caused by K. pneumoniae is relatively rare
and typically occurs in
immunocompromised individuals.

41. ¢) The capsule of Klebsiella pneumoniae
helps the bacterium evade the host's immune
responses, including phagocytosis and
complement-mediated killing. This allows
the bacteria to establish infections and cause
disease.
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42. d) Klebsiella pneumoniae can acquire
antibiotic resistance genes through various
mechanisms, including conjugation (plasmid
exchange), transformation (uptake of free
DNA), and spontaneous mutations. These
mechanisms facilitate the spread of
resistance traits.

43. b) Klebsiella pneumoniae forms biofilms
by producing extracellular polymeric
substances (EPS), which help the bacteria
adhere to surfaces and protect them from
antibiotics and the immune system. Biofilms
contribute to the persistence and chronicity
of infections.

44. b) Carbapenem-resistant Klebsiella
pneumoniae (CRKP) is a major concern
because it is resistant to carbapenems, which
are last-resort antibiotics. CRKP infections
are associated with high mortality rates and
limited treatment options.

45. d) Klebsiella pneumoniae contributes to
nosocomial outbreaks through poor hand
hygiene, overuse of antibiotics, and
inadequate sterilization of medical
equipment. These factors facilitate the
spread of this opportunistic pathogen in
healthcare settings.

46. c) Carbapenems are often considered the
treatment of last resort for infections caused
by multidrug-resistant Klebsiella
pneumoniae. However, the emergence of
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carbapenem-resistant strains poses
significant treatment challenges.

47. d) Complications associated with
Klebsiella pneumoniae liver abscesses
include septicemia, metastatic infections,
and abscess rupture. These complications
can be life-threatening, especially in
immunocompromised patients.

48. a) Fimbriae (pili) in Klebsiella
pneumoniae play a crucial role in tissue
adherence and colonization, which are
essential steps in the pathogenesis of
infections. These structures help the bacteria
attach to host tissues and establish
infections.

49. a) True - Klebsiella pneumoniae can
acquire antibiotic resistance through
chromosomal mutations, in addition to
acquiring resistance genes via plasmids and
other mobile genetic elements. These
mutations can confer resistance to various
antibiotic classes.

50. d) Hypervirulent strains of Klebsiella
pneumoniae possess virulence-associated
genes that enhance their ability to cause
severe infections. These genes may include
those encoding for a hypermucoviscous
phenotype, siderophores, and toxins.

51. d) The protective capsule of Klebsiella
pneumoniae is a significant virulence factor
that distinguishes it from other bacteria. The
capsule helps protect the bacterium from
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phagocytosis and desiccation, enhancing its
survival and pathogenicity.

52. c) Klebsiella pneumoniae is a common
cause of respiratory infections, particularly
pneumonia. These infections are often
severe and can be life-threatening, especially
in hospitalized patients with underlying
health conditions.

53. b) In healthcare settings, Klebsiella
pneumoniae infections are commonly
transmitted through contaminated surfaces
and medical equipment. Proper sanitation
and sterilization practices are crucial in
preventing these infections.

54. d) Klebsiella pneumoniae exhibits
various antibiotic resistance mechanisms,
including efflux pump activity, target site
alteration, and enzymatic inactivation. These
mechanisms contribute to its ability to resist
multiple antibiotic classes.

55. b) False - While Klebsiella pneumoniae
can cause community-acquired pneumonia,
it is more commonly associated with
hospital-acquired infections. The bacteria
are often opportunistic pathogens in
individuals with compromised immune
systems.

56. d) Klebsiella pneumoniae is associated
with liver abscesses, particularly in
individuals with diabetes or other underlying
conditions. These infections can lead to
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severe complications, including metastatic
spread to other organs.

57. a) Klebsiella pneumoniae is inherently
resistant to penicillin due to the production
of beta-lactamases that inactivate the
antibiotic. Treatment typically requires
alternative antibiotics, such as
cephalosporins or carbapenems.

58. a) True - Klebsiella pneumoniae is a
common cause of urinary tract infections
(UTISs) in both males and females. These
infections are particularly prevalent in
healthcare settings and can be complicated
by antibiotic resistance.

59. a) The emergence of multidrug-resistant
Klebsiella pneumoniae strains is primarily
driven by the overuse and misuse of
antibiotics. This selective pressure promotes
the proliferation of resistant strains,
complicating treatment options.

60. a) True - Klebsiella pneumoniae is a
common cause of ventilator-associated
pneumonia (VAP). The bacterium can
colonize the respiratory tract and cause
infections, especially in patients on
mechanical ventilation.
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Enterobacter Species

1. Which of the following Enterobacter
species is commonly associated with
hospital-acquired infections?

a) Enterobacter cloacae
b) Enterobacter aerogenes
c) Enterobacter sakazakii

d) Enterobacter agglomerans

2. Enterobacter species are known for
their ability to develop resistance to
multiple antibiotics. Which mechanism is
primarily responsible for this resistance?

a) Efflux pumps
b) Horizontal gene transfer
¢) Biofilm formation

d) Quorum sensing

3. Which virulence factor in Enterobacter
species is involved in biofilm formation?

a) Fimbriae
b) Capsules
c) Exotoxins

d) Flagella

4. Enterobacter species are able to utilize
various carbon sources as an energy
source. What is the term used to describe
this ability?
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a) Aerotolerance
b) Osmotolerance
c) Heterotrophy

d) Chemotaxis

5. Which of the following healthcare-
associated infections is commonly caused
by Enterobacter species?

a) Ventilator-associated pneumonia
b) Surgical site infections
¢) Urinary tract infections

d) All of the above

6. Enterobacter infections can be difficult
to treat due to their ability to produce
which enzyme that inactivates many
antibiotics?

a) Acetyltransferase
b) Phosphatase
c) Methyltransferase

d) Beta-lactamase

7. Enterobacter species are often found on
which part of the human body?

a) Skin
b) Nasal cavity
c¢) Gastrointestinal tract

d) Oral cavity
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8. Enterobacter species are resistant to
which class of antibiotics that are
commonly used to treat Gram-negative
infections?

a) Aminoglycosides
b) Macrolides
¢) Quinolones

d) Tetracyclines

9. Enterobacter species can cause
outbreaks in healthcare settings,
primarily due to their ability to:

a) Form biofilms on medical devices
b) Disseminate via airborne transmission
c) Produce highly virulent exotoxins

d) Persist for long periods in the
environment

10. Which of the following is a
characteristic feature of Enterobacter

species when viewed under a microscope?

a) Cocci shape
b) Gram-positive staining
c) Pleomorphic shape

d) Gram-negative bacilli

11. Enterobacter species can acquire
antibiotic resistance genes through which
process of gene transfer?

a) Conjugation

b) Transduction

Gram Negative Bacteria

¢) Transformation
d) All of the above

12. The mortality rate associated with
Enterobacter infections can be higher in
immunocompromised individuals and
patients with:

a) Diabetes
b) Cancer
¢) Kidney disease

d) All of the above

13. Enterobacter species can cause
primary bloodstream infections, which
are associated with increased mortality
rates.

A) True
B) False?

Serratia Marcescens

14. Which of the following is a
distinguishing characteristic of Serratia
marcescens?

a) Spore-forming capability
b) Facultative anaerobic growth
c¢) Extremely slow growth rate

d) Presence of capsule

15. Serratia marcescens is known for its
production of a red pigment called:
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a) Hemin
b) Pili
c) Prodigiosin

d) Siderophores

16. Serratia marcescens is a common
cause of healthcare-associated infections,
particularly in:

a) Neonatal intensive care units
b) Surgical wards
c) Outpatient clinics

d) Geriatric care facilities

17. Which of the following infections is
NOT commonly associated with Serratia
marcescens?

a) Urinary tract infections
b) Pneumonia
c) Meningitis

d) Malaria

18. Serratia marcescens can develop
resistance to multiple antibiotics,
particularly through:

a) Efflux pumps
b) Beta-lactamase production
¢) Mutation of ribosomal subunits

d) Horizontal gene transfer
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19. Serratia marcescens can form
biofilms, which contribute to its ability to:

a) Respire anaerobically
b) Exchange genetic material
c) Resist antibiotic treatment

d) Synthesize prodigiosin pigment

20. In patients with which condition can
Serratia marcescens cause '"red-sock
syndrome'?

a) Diabetes
b) Cancer
c) Renal failure

d) Heart disease

21. Which of the following is a risk factor
for Serratia marcescens infections?

a) Advanced age
b) Immunodeficiency
c) Recent antibiotic use

d) All of the above

22. Serratia marcescens can cause
outbreaks in healthcare settings due to its
ability to:

a) Form spores that are resistant to
disinfection

b) Survive on environmental surfaces for
long periods

¢) Contaminate medical devices and
equipment
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d) All of the above

23. Serratia marcescens infections are
more commonly seen in community
settings compared to healthcare settings.

A) True
B) False?

24. Serratia marcescens is primarily
transmitted through:

a) Respiratory droplets
b) Insect vectors
c) Sexual contact

d) Direct contact with contaminated surfaces

Citrobacter species

25. Citrobacter species are part of which
bacterial family?

a) Enterobacteriaceae
b) Streptococcaceae
c) Bacillaceae

d) Pseudomonadaceae

26. Citrobacter species are typically
motile.

a) True.

b) False.
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27. Citrobacter species are known to
cause infections in which anatomical
sites?

a) Urinary tract
b) Respiratory tract
c) Bloodstream
d) All of the above

28. Citrobacter freundii is most
commonly associated with which type of
infections?

a) Urinary tract infections
b) Respiratory tract infections
¢) Wound infections

d) Gastrointestinal infections

29. Which sugar is consistently fermented
by Citrobacter species?

a) Lactose
b) Glucose
¢) Mannitol

d) Sucrose

30. Citrobacter koseri is primarily
associated with which type of infections?

a) Neonatal meningitis
b) Hospital-acquired pneumonia
¢) Surgical site infections

d) Bacteremia in immunocompromised
individuals
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31. Citrobacter species are often resistant
to which class of antibiotics due to the
production of extended-spectrum beta-
lactamases (ESBLS)?

a) Penicillins
b) Cephalosporins
c) Carbapenems

d) Aminoglycosides

32. Citrobacter species possess a capsule
that contributes to their pathogenicity.

a) True.

b) False.

Pseudomonas aeruginosa

33. Pseudomonas aeruginosa is classified
as a:

a) Gram-positive bacterium
b) Gram-negative bacterium
c) Virus

d) Fungus

34. Pseudomonas aeruginosa is resistant
to many antibiotics due to its ability to
produce:

a) Penicillinase
b) Beta-lactamase

¢) Extended-spectrum beta-lactamase
(ESBL)

Gram Negative Bacteria

d) AmpC beta-lactamase

35. Which of the following is NOT a
common site of infection caused by
Pseudomonas aeruginosa?

a) Urinary tract
b) Respiratory tract
c) Gastrointestinal tract

d) Wounds

36. Pseudomonas aeruginosa can cause
which of the following types of infections?

a) Pneumonia

b) Urinary tract infection
c) Sepsis

d) All of the above

37. Pseudomonas aeruginosa produces a
greenish pigment known as Pyocyanin.

a) True.

b) False.

38. What is the primary mode of
transmission for Pseudomonas
aeruginosa?

a) Airborne droplets
b) Direct contact with contaminated surfaces
c¢) Sexual contact

d) Insect bites
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39. Pseudomonas aeruginosa is a common
cause of hospital-acquired infections.

a) True.

b) False.

40. Which of the following is a virulence
factor produced by Pseudomonas
aeruginosa that allows it to adhere to host
cells and form biofilms?

a) Flagella
b) Capsule
c) Pili

d) Type Il secretion system

41. Pseudomonas aeruginosa can acquire
antibiotic resistance genes through:

a) Conjugation
b) Transformation
c) Transduction

d) All of the above

42. Pseudomonas aeruginosa produces
which of the following enzymes that can
break down elastin and contribute to
tissue damage?

a) Elastase
b) Lipase
c) Protease

d) Hemolysin
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43. Pseudomonas aeruginosa is especially
problematic in individuals with:

a) Cystic fibrosis

b) Diabetes mellitus
c) HIV/AIDS

d) All of the above

44. Pseudomonas aeruginosa is least likely
to cause life-threatening infections in
which of the following groups?

a) Neonates
b) Immunocompromised patients
c) Pregnant women

d) Healthy athletes

45. Pseudomonas aeruginosa can acquire
multi-drug resistance through efflux
pumps only.

a) True

b) False

46. Pseudomonas aeruginosa infections
often require broad-spectrum antibiotics
to effectively treat them.

a) True.

b) False.

47. Pseudomonas aeruginosa can cause
which of the following eye infections?

a) Conjunctivitis.
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b) Keratitis.
c¢) Endophthalmitis.
d) All of the above.

48. Pseudomonas aeruginosa possesses a
unique membrane structure that
contributes to its antibiotic resistance.

a) True.

b) False.

49. Pseudomonas aeruginosa can develop
resistance to multiple classes of
antibiotics, including:

a) Aminoglycosides
b) Quinolones
c) Carbapenems

d) All of the above

50. Pseudomonas aeruginosa produces
toxin(s) called exotoxin A, which can
inhibit protein synthesis in host cells.

a) True.

b) False.
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Answer Key

1 A 26 A
2 B 27 D
3 A 28 A
4 C 29 B
5 D 30 A
6 D 31 B
7 C 32 B
8 B 33 B
9 A 34 D
10 D 35 C
11 D 36 D
12 D 37 A
13 A 38 B
14 B 39 A
15 C 40 C
16 A 41 D
17 D 42 A
18 B 43 D
19 C 44 D
20 C 45 B
21 D 46 A
22 D 47 D
23 B 48 A
24 D 49 D
25 A 50 A
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1. a) Enterobacter cloacae are commonly 6. d) Enterobacter species produce beta-
associated with hospital-acquired infections, lactamase enzymes, which inactivate beta-
particularly in intensive care units. This lactam antibiotics. This enzymatic activity
species can cause a range of infections, makes these bacteria resistant to many
including respiratory, urinary, and commonly used antibiotics, complicating
bloodstream infections. treatment.

2. b) Horizontal gene transfer is primarily 7. ¢) Enterobacter species are commonly
responsible for the antibiotic resistance in found in the human gastrointestinal tract.
Enterobacter species. This process involves While they are typically harmless, they can
the transfer of resistance genes between become opportunistic pathogens, especially
bacteria, often via plasmids, transposons, or in immunocompromised individuals or
integrons. hospital settings.

3. a) Fimbriae are hair-like structures that 8. b) Enterobacter species are intrinsically
play a key role in biofilm formation by resistant to macrolides, which are ineffective
Enterobacter species. These appendages against most Gram-negative bacteria,

help the bacteria adhere to surfaces and to including Enterobacter. Other classes may
each other, facilitating the formation of still work depending on resistance patterns.

biofilms on medical devices and tissues.

9. a) Enterobacter species can form biofilms

4. c) Heterotrophy refers to the ability of on medical devices, such as catheters and
organisms like Enterobacter species to ventilators. These biofilms protect the
utilize various carbon sources for energy. bacteria from antibiotics and the immune
This metabolic versatility allows them to system, making infections difficult to
thrive in diverse environments, including eradicate.

healthcare settings.

10. d) Under a microscope, Enterobacter

5. d) Enterobacter species are known to species appear as Gram-negative bacilli.
cause various healthcare-associated This means they have a rod-like shape and
infections, including ventilator-associated do not retain the crystal violet stain, instead
pneumonia, surgical site infections, and appearing pink due to the safranin

urinary tract infections. Their ability to counterstain.

survive in hospital environments contributes

to these infections.
11. d) Enterobacter species can acquire
antibiotic resistance genes through
conjugation, transduction, and
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transformation. These gene transfer methods
facilitate the spread of resistance within
bacterial populations.

12. d) The mortality rate associated with
Enterobacter infections can be higher in
immunocompromised individuals and
patients with conditions like diabetes,
cancer, or kidney disease. These patients are
more vulnerable to severe infections.

13. A) True - Enterobacter species can cause
primary bloodstream infections, which are
associated with increased mortality rates.
These infections are often severe and require
prompt medical intervention.

14. b) Serratia marcescens is known for its
facultative anaerobic growth, meaning it can
grow in both the presence and absence of
oxygen. This characteristic allows it to
survive in various environments, including
hospital settings.

15. c¢) Serratia marcescens produces a red
pigment called prodigiosin, which is a
distinguishing characteristic of this
bacterium. Prodigiosin is associated with
virulence and may protect the bacteria from
oxidative stress.

16. a) Serratia marcescens is a common
cause of healthcare-associated infections,
particularly in neonatal intensive care units.
It can cause outbreaks of infections,
including pneumonia, urinary tract
infections, and sepsis.
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17. d) Malaria is not commonly associated
with Serratia marcescens. This bacterium
primarily causes nosocomial infections, such
as urinary tract infections, pneumonia, and
bloodstream infections, rather than parasitic
infections like malaria.

18. b) Serratia marcescens can develop
resistance to multiple antibiotics,
particularly through the production of beta-
lactamase enzymes. These enzymes
inactivate beta-lactam antibiotics, making
treatment challenging.

19. c) Serratia marcescens can form
biofilms, which contribute to its ability to
resist antibiotic treatment. Biofilms protect
the bacteria from antibiotics and the immune
system, allowing them to persist on surfaces
and medical devices.

20. ¢) In patients with renal failure, Serratia
marcescens can cause "red-sock syndrome,"
characterized by red discoloration of urine

due to prodigiosin. This condition can occur
when the bacteria colonize the urinary tract.

21. d) Risk factors for Serratia marcescens
infections include advanced age,
immunodeficiency, and recent antibiotic use.
These factors increase the susceptibility to
infections caused by this opportunistic
pathogen.
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22. d) Serratia marcescens can cause
outbreaks in healthcare settings due to its
ability to survive on environmental surfaces,
contaminate medical devices, and persist
despite disinfection efforts.

23. B) Serratia marcescens infections are
more commonly seen in healthcare settings
compared to community settings. Itis a
known cause of nosocomial infections,
especially in immunocompromised patients.

24. d) Serratia marcescens is primarily
transmitted through direct contact with
contaminated surfaces. The bacterium can
survive on surfaces for extended periods,
facilitating its spread in healthcare
environments.

25. a) Citrobacter species are part of the
Enterobacteriaceae family. This group of
Gram-negative bacteria includes many
pathogenic species that can cause a variety
of infections in humans.

26. a) Citrobacter species are typically
motile, possessing flagella that allow them
to move. This motility aids in colonization
and infection of various sites in the host.

27. d) Citrobacter species can cause
infections in various anatomical sites,
including the urinary tract, respiratory tract,
and bloodstream. They are opportunistic
pathogens, particularly in hospital settings.
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28. a) Citrobacter freundii is most
commonly associated with urinary tract
infections, particularly in catheterized
patients or those with underlying conditions.
It can also cause other types of infections,
including pneumonia and bacteremia.

29. b) Citrobacter species commonly
ferment glucose, a characteristic shared by
many Enterobacteriaceae. They may also
ferment lactose, but glucose fermentation is
more consistent across the species.

30. a) Citrobacter koseri is primarily
associated with neonatal meningitis, a severe
infection of the central nervous system. This
bacterium can invade the meninges and
cause inflammation, leading to significant
morbidity and mortality.

31. b) Citrobacter species are often resistant
to cephalosporins due to the production of
extended-spectrum beta-lactamases
(ESBLSs). These enzymes hydrolyze the
beta-lactam ring, rendering the antibiotic
ineffective.

32. b) While some Citrobacter species
possess a capsule, it is not a universal
feature of this genus. The capsule, when
present, contributes to the pathogenicity of
the bacterium by protecting it from
phagocytosis and immune responses.

33. b) Pseudomonas aeruginosa is a Gram-
negative bacterium. It is known for its
versatile metabolism and ability to survive
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in diverse environments, including soil,
water, and healthcare settings.

34. d) Pseudomonas aeruginosa is resistant
to many antibiotics due to its ability to
produce beta-lactamase enzymes. These
enzymes hydrolyze beta-lactam antibiotics,
making them ineffective against the
bacterium.

35. ¢) The gastrointestinal tract is not a
common site of infection caused by
Pseudomonas aeruginosa. This bacterium
primarily infects the urinary tract,
respiratory tract, and wounds, especially in
immunocompromised patients.

36. d) Pseudomonas aeruginosa can cause a
wide range of infections, including
pneumonia, urinary tract infections, and
sepsis. It is particularly dangerous in
hospital settings where it can infect
vulnerable patients.

37. a) Pseudomonas aeruginosa produces a
greenish pigment known as pyocyanin. This
pigment is a virulence factor that contributes
to tissue damage and has antioxidant
properties that protect the bacterium.

38. b) The primary mode of transmission for
Pseudomonas aeruginosa is direct contact
with contaminated surfaces. The bacterium
can persist on surfaces and medical
equipment, facilitating nosocomial
infections.

Gram Negative Bacteria

39.a) Pseudomonas aeruginosa is a common
cause of hospital-acquired infections,
including ventilator-associated pneumonia
and catheter-related infections. Its resistance
to multiple antibiotics makes it a significant
healthcare challenge.

40. ¢) Pili, also known as fimbriae, are a
virulence factor produced by Pseudomonas
aeruginosa that allows it to adhere to host
cells and form biofilms. Biofilms protect the
bacteria from antibiotics and the immune
system.

41. d) Pseudomonas aeruginosa can acquire
antibiotic resistance genes through
conjugation, transformation, and
transduction. These mechanisms facilitate
the horizontal transfer of resistance genes,
contributing to multidrug resistance.

42. a) Pseudomonas aeruginosa produces
elastase, an enzyme that can break down
elastin in host tissues. This contributes to
tissue damage and enhances the bacterium's
ability to invade and cause infection.

43. d) Pseudomonas aeruginosa can cause
life-threatening infections, especially in
neonates, adults over 65 years old, and those
with chronic conditions like cystic fibrosis,
diabetes, and HIV/AIDS. These patients are
at higher risk of severe infections.
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44. d) Pseudomonas aeruginosa mainly
infects individuals with weakened immune
systems. Healthy athletes, with strong
immunity, are less likely to develop life-
threatening infections.

45. b) Pseudomonas aeruginosa can acquire
multi-drug resistance through multiple
mechanisms, including efflux pumps,
mutations, plasmids, and transposons, not
just efflux pumps alone.

46. a) Pseudomonas aeruginosa infections
often require broad-spectrum antibiotics to
effectively treat them, especially in the
presence of multi-drug resistance.

47. d) Pseudomonas aeruginosa can cause
various eye infections, including
conjunctivitis, keratitis, and
endophthalmitis. These infections can be
severe and require prompt medical
intervention.

48. a) Pseudomonas aeruginosa possesses a
unique membrane structure that contributes
to its antibiotic resistance. The outer
membrane contains lipopolysaccharides
(LPS) and efflux pumps, which limit the
penetration of antibiotics.

49. d) Pseudomonas aeruginosa can develop
resistance to multiple classes of antibiotics,
including aminoglycosides, quinolones, and
carbapenems. This multi-drug resistance
makes infections difficult to treat.
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50. a) Pseudomonas aeruginosa produces
exotoxin A, which inhibits protein synthesis
in host cells. This toxin contributes to the
pathogenicity of the bacterium and can lead
to tissue damage and necrosis.
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1. Pseudomonas aeruginosa can cause
infections in burn wounds.

a) True.

b) False.

2. Pseudomonas aeruginosa can cause a
skin rash associated with contaminated
hot tubs. What is this condition called?

a) Hot tub dermatitis
b) Ventilator-associated pneumonia
c) Legionnaires' disease

d) Swimmer's itch

3. Pseudomonas aeruginosa can form
biofilms in medical devices such as:

a) Catheters
b) Ventilator tubes
c) Intravenous lines

d) All of the above

4. The treatment of Pseudomonas
aeruginosa infections often involves which
of the following?

a) Antifungal therapy
b) Antiviral therapy
¢) Combination antibiotic therapy

d) Antimalarial therapy

Gram Negative Bacteria

5. Which of the following substances
secreted by Pseudomonas aeruginosa can
inhibit the activity of antibiotics?

a) Quorum-sensing molecules
b) Pyocyanin

c) Alginate

d) Pyoverdine

6. Pseudomonas aeruginosa is the leading
cause of which type of infection in
individuals with cystic fibrosis?

a) Pneumonia
b) Urinary tract infection
c) Sinusitis

d) Skin and soft tissue infections

7. Pseudomonas aeruginosa can cause
bloodstream infections, also known as:

a) Sepsis
b) Meningitis
c¢) Endocarditis

d) Osteomyelitis

8. Which of the following is NOT a
diagnostic test used to identify
Pseudomonas aeruginosa?

a) Blood culture
b) Urine culture
¢) Stool culture

d) Polymerase chain reaction (PCR)



110 | Page

9. Pseudomonas aeruginosa can produce
heat-stable toxins called:

a) Enterotoxins
b) Neurotoxins
c¢) Cytotoxins

d) Leukotoxins

10. Pseudomonas aeruginosa can cause a
unique type of ear infection associated
with contaminated water called:

a) Otitis media
b) Otitis externa
c) Mastoiditis
d) Labyrinthitis

11. Host factors, such as neutropenia and
immunosuppression, can increase the risk
of Pseudomonas aeruginosa infections.

a) True.

b) False.

12. Pseudomonas aeruginosa can form
complex biofilms in the respiratory tract
of individuals with which condition?

a) Bronchitis
b) Asthma

¢) Chronic obstructive pulmonary disease
(COPD)

d) Cystic fibrosis
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13. Which of the following is NOT a
common symptom of Pseudomonas
aeruginosa infections?

a) Fever
b) Cough
c) Diarrhea

d) Skin rash

14. Which of the following is a type of
pneumonia caused by Pseudomonas
aeruginosa that primarily affects
individuals with chronic lung disease?

a) Community-acquired pneumonia
b) Healthcare-associated pneumonia
c) Aspiration pneumonia

d) Bronchopneumonia

15. Pseudomonas aeruginosa can produce
a pigment that fluoresces under
ultraviolet light called Pyocyanin.

a) True.

b) False.

16. Pseudomonas aeruginosa is typically
considered an opportunistic pathogen,
meaning it primarily affects:

a) Healthy individuals
b) Immunocompromised individuals
¢) Children

d) Pregnant women
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17. Pseudomonas aeruginosa can cause a
severe ocular infection characterized by
corneal ulcers. What is the name of this
condition?

a) Keratitis

b) Conjunctivitis
c¢) Endophthalmitis
d) Uveitis

18. Pseudomonas aeruginosa is often
implicated in infections associated with
medical devices, such as catheters or
prosthetic joints.

a) True.

b) False.

19. Pseudomonas aeruginosa infections
are commonly treated with combination
therapy to minimize the development of
drug resistance.

a) True.

b) False.

20. Which of the following is a unique
feature of Pseudomonas aeruginosa that
allows it to form biofilms and resist the
immune response?

a) Quorum sensing
b) Hemolysis

c¢) Endospore formation
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d) Flagella

21. Pseudomonas aeruginosa is the most
common cause of which type of infection
in individuals with a solid organ
transplant?

a) Pneumonia
b) Bacteremia
¢) Urinary tract infection

d) Surgical site infection

22. Pseudomonas aeruginosa produces
siderophores to scavenge and acquire
which nutrient?

a) Glucose
b) Iron

c) Oxygen
d) Nitrogen

Proteus species

23. Proteus species are part of which
bacterial family?

a) Enterobacteriaceae
b) Streptococcaceae
¢) Bacillaceae

d) Pseudomonadaceae

24. Proteus species are typically gram
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a) Positive

b) Negative

25. Which of the following is NOT a
species of Proteus?

a) Proteus mirabilis
b) Proteus vulgaris
c) Proteus aeruginosa

d) Proteus penneri

26. Proteus species are known for their
swarming motility.

a) True.

b) False.

27. The primary reservoir for Proteus
species is:

a) Human gastrointestinal tract
b) Animal intestines

¢) Soil

d) Water

28. Proteus mirabilis is most commonly
associated with which type of infections?

a) Urinary tract infections
b) Respiratory tract infections
c¢) Wound infections

d) Gastrointestinal infections
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29. Proteus vulgaris is more frequently
associated with which type of infections?

a) Urinary tract infections
b) Respiratory tract infections
¢) Wound infections

d) Gastrointestinal infections

30. Proteus species can produce a
distinctive odor due to the production of
which compound?

a) Ammonia
b) Acetone
c) Butyric acid

d) Putrescine

31. The presence of Proteus species in
urine cultures is often indicative of:

a) Contamination
b) Normal flora
¢) Urinary tract infection

d) Kidney stones

32. Proteus species possess multiple
mechanisms of antibiotic resistance,
including:

a) Efflux pumps

b) Production of extended-spectrum beta-
lactamases (ESBLS)

c) Alteration in target site

d) All of the above
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33. Proteus species can cause
complications in patients with underlying
conditions such as:

a) Diabetes mellitus
b) Renal insufficiency
¢) Immunocompromised states

d) All of the above

34. The urease activity of Proteus species
contributes to the formation of:

a) Biofilms
b) Kidney stones
c) Abscesses

d) Necrotic tissue

35. Proteus species are capable of
hydrolyzing which component of the
extracellular matrix, aiding in tissue
invasion?

a) Collagen
b) Elastin
¢) Hyaluronic acid

d) Chondroitin sulfate

36. Proteus species are typically
susceptible to all commonly used
antibiotics.

a) True.

b) False.
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37. Increased swarming motility of
Proteus species can contribute to:

a) Biofilm formation
b) Increased virulence
c) Antibiotic resistance

d) Quorum sensing

38. Proteus species produce a flagellar
antigen known as:

a) O antigen
b) K antigen
c) H antigen

d) L antigen

39. The treatment of Proteus species
infections may include:

a) Empirical antibiotic therapy

b) Targeted antibiotic therapy based on
susceptibility testing

¢) Combination antibiotic therapy

d) All of the above

40. Proteus species are known to exhibit
high rates of multidrug resistance.

a) True.

b) False.

41. Proteus species are known to possess
virulence factors such as:
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a) Fimbriae and pili
b) Flagella
¢) Hemolysins

d) All of the above

42. Proteus species have a high tendency
to acquire which type of resistance genes?

a) Carbapenemase genes

b) Extended-spectrum beta-lactamase
(ESBL) genes

c) Glycopeptide resistance genes

d) Aminoglycoside resistance genes

43. Infections caused by Proteus species
can lead to serious complications such as:

a) Sepsis

b) Kidney damage
c) Septic arthritis
d) All of the above

44. Proteus species are generally inhibited
by acidic pH conditions.

a) True.

b) False.

45. The presence of Proteus species in
wound cultures is often associated with:

a) Normal wound healing

b) Contamination
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c) Delayed wound healing
d) Chronic wound infection

46. Proteus mirabilis can produce an
enzyme called urease, which hydrolyzes
urea to produce:

a) Ammonia and carbon dioxide
b) Acetone and butyric acid
c) Lactic acid and hydrogen peroxide

d) Ethanol and acetic acid

47. Proteus species are primarily known
for their production of which of the
following virulence factors?

a) Enterotoxins
b) Urease
c) Exotoxins

d) Endotoxins

48. Proteus species can colonize medical
devices, leading to which type of
infections?

a) Catheter-associated urinary tract
infections (CAUTISs)

b) Ventilator-associated pneumonia (VAP)

c) Central line-associated bloodstream
infections (CLABSIS)

d) Surgical site infections (SSIs)

49. Proteus species possess a type of
adhesin called ""MRP"" that promotes
binding to host tissues.
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a) True.
b) False.

50. Proteus species are known for
producing which of the following
virulence factors?

a) Urease
b) Hemolysins
c) Exotoxins

d) Enterotoxins

51. The detection of swarming motility on
culture media is a definitive method for
identifying Proteus species.

a) True.

b) False.

52. Proteus species can produce metallo-
beta-lactamases (MBLs), which confer
resistance to:

a) Carbapenems
b) Penicillins
c) Cephalosporins

d) Macrolides

53. Proteus species are considered
opportunistic pathogens that primarily
affect individuals with compromised
immune systems.

a) True.

b) False?
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54. Proteus mirabilis can cause a specific
type of renal infection called:

a) Pyelonephritis
b) Glomerulonephritis
c) Polynephritis

d) Interstitial nephritis

55. Proteus species have the ability to
form biofilms on medical devices, making
them difficult to eradicate.

a) True.

b) False.

56. The swarming motility of Proteus
species is primarily mediated by the
production of:

a) Flagella
b) Pili
c) Capsular polysaccharides

d) Toxins

57. Proteus species are a common cause of
which type of wound infection in
individuals with diabetes?

a) Cellulitis
b) Abscess
c) Gangrene

d) Diabetic foot ulcer
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58. Proteus species can produce an
enzyme called gelatinase, which allows
them to degrade:

a) Fibrin

b) Collagen
c) Gelatin
d) Elastin

Gram Negative Bacteria
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1 A 31 C
2 A 32 D
3 D 33 D
4 C 34 B
5 C 35 B
6 A 36 B
7 A 37 B
8 C 38 C
9 C 39 D
10 B 40 A
11 A 41 D
12 D 42 B
13 C 43 D
14 B 44 B
15 A 45 D
16 B 46 A
17 A 47 B
18 A 48 A
19 A 49 A
20 A 50 B
21 B 51 A
22 B 52 A
23 A 53 A
24 B 54 A
25 C 55 A
26 A 56 A
27 A 57 D
28 A 58 C
29 C

30 A
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1. a) Pseudomonas aeruginosa can cause
infections in burn wounds due to its ability
to colonize moist environments and
damaged tissues. It is a common pathogen in
burn units and can lead to severe
complications.

2. a) Hot tub dermatitis

Hot tub dermatitis is caused by
Pseudomonas aeruginosa and is
characterized by a red, itchy rash that
develops after exposure to contaminated
water in hot tubs or pools. The bacterium
thrives in warm, moist environments.

3. d) All of the above

Pseudomonas aeruginosa forms biofilms
on medical devices like catheters, ventilator
tubes, and intravenous lines. These biofilms
protect the bacteria from antibiotics and the
immune system, making infections
challenging to treat.

4. ¢) Combination antibiotic therapy

Treating Pseudomonas aeruginosa
infections often requires combination
antibiotic therapy due to the bacterium's
high level of intrinsic and acquired
resistance to many antibiotics.

5. ¢) Alginate

Alginate, a polysaccharide secreted by
Pseudomonas aeruginosa, plays a key role in
biofilm formation. It protects bacteria within
the biofilm from antibiotics and immune
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responses, making infections harder to
eradicate.

6. a) Pneumonia

Pseudomonas aeruginosa is a leading
cause of pneumonia in individuals with
cystic fibrosis. The bacteria can colonize the
lungs, form biofilms, and lead to chronic
and recurrent infections.

7. a) Sepsis

Pseudomonas aeruginosa can cause Sepsis,
a severe bloodstream infection, especially in
immunocompromised patients. Sepsis can
lead to systemic inflammation, organ failure,
and can be life-threatening.

8. ¢) Stool culture

Stool culture is not typically used to
diagnose Pseudomonas aeruginosa
infections. The bacterium is more commonly
identified through blood, urine, or sputum
cultures, or by polymerase chain reaction
(PCR) methods.

9. ¢) Cytotoxins

Pseudomonas aeruginosa produces
cytotoxins, which are heat-stable toxins that
can damage host cells, disrupt immune
responses, and contribute to the bacterium's
virulence.

10. b) Otitis externa

Otitis externa, also known as "swimmer's
ear," is an infection of the outer ear canal
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caused by Pseudomonas aeruginosa, often
linked to exposure to contaminated water.

11. A) Host factors like neutropenia (low
white blood cell count) and
immunosuppression significantly increase
the risk of infections with Pseudomonas
aeruginosa, as these conditions impair the
body's ability to fight off infections.

12. d) Cystic fibrosis

Individuals with cystic fibrosis are
particularly susceptible to chronic
Pseudomonas aeruginosa infections in the
respiratory tract, where the bacterium forms
complex biofilms that are resistant to
treatment.

13. c¢) Diarrhea

Diarrhea is not a common symptom of
Pseudomonas aeruginosa infections, which
more typically present with fever, cough,
and skin rash depending on the site of
infection.

14. b) Healthcare-associated pneumonia

Pseudomonas aeruginosa is a common
cause of healthcare-associated pneumonia,
particularly in patients with chronic lung
diseases or those who are mechanically
ventilated.

15. a) Pseudomonas aeruginosa produces
pyocyanin, a pigment that fluoresces under
ultraviolet light. Pyocyanin has toxic effects
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on host cells and contributes to the
bacterium'’s pathogenicity.

16. b) Immunocompromised individuals

Pseudomonas aeruginosa is considered an
opportunistic pathogen, primarily affecting
immunocompromised individuals such as
those with weakened immune systems,
chronic diseases, or undergoing medical
treatments like chemotherapy.

17. a) Keratitis

Pseudomonas aeruginosa can cause
keratitis, a severe ocular infection
characterized by corneal ulcers. This
condition often occurs in contact lens users
or individuals with eye trauma.

18. a) Pseudomonas aeruginosa can colonize
and form biofilms on medical devices such
as catheters and prosthetic joints, leading to
persistent infections that are difficult to
treat.

19. a) Combination therapy is often used to
treat Pseudomonas aeruginosa infections to
minimize the development of drug
resistance and improve treatment efficacy.

20. a) Quorum sensing

Quorum sensing is a communication
mechanism used by Pseudomonas
aeruginosa to coordinate the formation of
biofilms and regulate virulence factors. This
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system enables the bacteria to resist the
immune response and antibiotics.

21. b) Bacteremia

Pseudomonas aeruginosa is a common
cause of bacteremia, particularly in
individuals with solid organ transplants.
These patients are at higher risk due to
immunosuppressive therapies and invasive
procedures.

22. b) Iron

Pseudomonas aeruginosa produces
siderophores, such as pyoverdine, to
scavenge iron from the host environment.
Iron is an essential nutrient for bacterial
growth and metabolism.

23. a) Enterobacteriaceae

Proteus species belong to the
Enterobacteriaceae family, a large group of
Gram-negative bacteria that includes many
pathogenic species.

24. b) Negative

Proteus species are Gram-negative
bacteria, characterized by a thin
peptidoglycan layer and an outer membrane
containing lipopolysaccharides.

25. ¢) Proteus aeruginosa

Proteus aeruginosa is not a recognized
species within the Proteus genus. The genus
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includes species such as Proteus mirabilis
and Proteus vulgaris.

26. a) Proteus species are known for their
characteristic swarming motility, which
allows them to move rapidly across solid
surfaces.

27. a) Human gastrointestinal tract

The primary reservoir for Proteus species is
the human gastrointestinal tract. They can
also be found in the environment and in the
intestines of animals.

28. a) Urinary tract infections

Proteus mirabilis is commonly associated
with urinary tract infections, particularly in
catheterized patients or those with
underlying urinary tract abnormalities.

29. ¢) Wound infections

Proteus vulgaris is frequently associated
with wound infections, especially in chronic
wounds or those with poor blood supply.

30. a) Ammonia

Proteus species produce urease, which
breaks down urea into ammonia and carbon
dioxide. This enzymatic activity can lead to
the production of a strong odor.

31. ¢) Urinary tract infection
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The presence of Proteus species in urine
cultures is typically indicative of a urinary
tract infection, especially in patients with
symptoms of dysuria, frequency, and
urgency.

32. d) All of the above

Proteus species have multiple
mechanisms of antibiotic resistance,
including efflux pumps, ESBL production,
and target site alterations, which make
treatment challenging.

33. d) All of the above

Proteus species can cause serious
complications in patients with underlying
conditions such as diabetes, renal
insufficiency, and immunocompromised
states.

34. b) Kidney stones

When Proteus species colonize the
urinary tract, they hydrolyze urea to
ammonia and carbon dioxide using urease.
The ammonia produced raises the pH of the
urine, making it more alkaline. The
increased alkalinity promotes the
precipitation of substances like calcium,
phosphate, and magnesium, leading to the
formation of crystals that can aggregate and
form kidney stones or urinary tract stones.

35. b) Elastin

Proteus species can hydrolyze elastin, a
component of the extracellular matrix,

Gram Negative Bacteria

aiding in tissue invasion and dissemination
of infection.

36. b) Proteus species are not typically
susceptible to all commonly used antibiotics.
They can exhibit resistance, especially to
beta-lactam antibiotics due to ESBL
production.

37. b) Increased virulence

The swarming motility of Proteus species
is associated with increased virulence, as it
facilitates the spread and colonization of
new surfaces.

38. ¢) H antigen

The H antigen is associated with the
flagella of Proteus species and is used in
serotyping to distinguish different strains.

39. d) All of the above

Treatment of Proteus species infections
may involve empirical, targeted, or
combination antibiotic therapy, depending
on the severity of the infection and
resistance patterns.

40. a) Proteus species are known for their
high rates of multidrug resistance, making
infections difficult to treat and necessitating
careful selection of antibiotics.

41. d) All of the above
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Proteus species possess various virulence
factors, including fimbriae and pili for
adherence, flagella for motility, and
hemolysins for tissue damage.

42. b) Extended-spectrum beta-lactamase
(ESBL) genes

Proteus species are known to acquire
ESBL genes, which confer resistance to a
wide range of beta-lactam antibiotics,
including cephalosporins and penicillins.

43. d) All of the above

Infections caused by Proteus species can
lead to serious complications such as sepsis,
kidney damage, and septic arthritis,
especially in vulnerable patients.

44. b) Proteus species can thrive in both
acidic and alkaline environments, though
their urease activity can lead to
alkalinization of the environment.

45. d) Chronic wound infection

The presence of Proteus species in wound
cultures is often associated with chronic
wound infections, which can be challenging
to manage and may require debridement and
targeted antibiotic therapy.

46. a) Ammonia and carbon dioxide

The enzyme urease produced by Proteus
species hydrolyzes urea into ammonia and
carbon dioxide, leading to an alkaline
environment conducive to stone formation.
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47. b) Urease

Urease is a key virulence factor of Proteus
species, enabling them to hydrolyze urea,
raise the pH, and contribute to the formation
of urinary stones.

48. a) Catheter-associated urinary tract
infections (CAUTISs)

Proteus species can colonize medical
devices such as catheters, leading to
CAUTIs. Biofilm formation on these
devices complicates treatment.

49. a) Proteus species possess MR/P
(mannose-resistant Proteus-like) fimbriae,
which facilitate adherence to the urinary
tract epithelium and contribute to
pathogenesis.

50. b) Hemolysins

Proteus species produce hemolysins,
which can lyse red blood cells and cause
tissue damage, contributing to their
pathogenicity.

51. a) The detection of swarming motility on
culture media, characterized by a concentric
spreading pattern, is a distinctive feature
used to identify Proteus species.

52. a) Carbapenems

Proteus species can produce metallo-beta-
lactamases (MBLs), which confer resistance
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to carbapenems, a class of antibiotics often
used as a last resort.

53. a) Proteus species are considered
opportunistic pathogens, primarily causing
infections in individuals with compromised
immune systems, such as hospitalized
patients and those with chronic diseases.

54. a) Pyelonephritis

Proteus mirabilis can cause
pyelonephritis, an infection of the kidneys,
often associated with urinary tract infections
and the formation of kidney stones.

55. a) The ability of Proteus species to form
biofilms on medical devices makes
infections persistent and difficult to treat,
often requiring long-term antibiotic therapy.

56. a) Flagella

The swarming motility of Proteus species
is primarily mediated by the production of
flagella, which enable rapid movement
across solid surfaces.

57. d) Diabetic foot ulcer

Proteus species are a common cause of
infections in diabetic foot ulcers, where they
can lead to chronic infections and
complications.

58. ¢) Gelatin
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Proteus species produce gelatinase, an
enzyme that degrades gelatin and other
components of the extracellular matrix,
aiding in tissue invasion and infection
dissemination.
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Salmonella species

1. Salmonella species belong to which
bacterial family?

a) Enterobacteriaceae
b) Streptococcaceae
c) Bacillaceae

d) Pseudomonadaceae

2. Salmonella is a gram
bacterium.

a) Positive

b) Negative

3. Salmonella typhi is the causative agent
of which disease?

a) Typhoid fever
b) Gastroenteritis
c) Salmonellosis

d) Meningitis

4. Which of the following is NOT a species
of Salmonella?

a) Salmonella enterica
b) Salmonella typhi
c) Salmonella aureus

d) Salmonella bongori
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5. Salmonella can primarily be
transmitted through:

a) Ingestion of contaminated food and water
b) Inhalation of aerosolized particles
c) Direct contact with infected individuals

d) Sexual transmission

6. Which of the following is a common
reservoir for Salmonella in nature?

a) Human gastrointestinal tract
b) Animal intestines

c) Soil

d) Water

7. Salmonella species are known for their
ability to survive and multiply within:

a) White blood cells
b) Red blood cells
c) Epithelial cells

d) Neurons

8. Which of the following is a key
virulence factor of Salmonella?

a) Flagella
b) Capsule
c) Pili

d) Endotoxin
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9. The serotyping of Salmonella is based
on the classification of which component?

a) O antigen
b) K antigen
c) H antigen
d) L antigen

10. Which of the following is a major
reservoir for Salmonella typhi?

a) Poultry
b) Cattle
¢) Humans

d) Shellfish

11. The mechanism of Salmonella
invasion into intestinal epithelial cells
involves:

a) Inducing host cell apoptosis

b) Activation of host cell cytoskeleton
rearrangement

c) Attaching to host cell membrane receptors

d) Formation of biofilms

12. Salmonella infections can cause
complications such as:

a) Reactive arthritis
b) Meningitis
¢) Endocarditis

d) All of the above
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13. The clinical features of Salmonella
gastroenteritis typically include:

a) Abdominal pain and diarrhea
b) Fever and cough

¢) Headache and photophobia
d) Skin rash and joint pain

14. The presence of Salmonella species in
blood cultures often indicates:

a) Contamination
b) Normal flora
c) Typhoid fever

d) Gastroenteritis

15. Salmonella can cause infections at
various sites in the body, including:

a) Respiratory tract
b) Bloodstream
c) Central nervous system

d) All of the above

16. The production of which enzyme by
Salmonella contributes to its ability to
invade host tissues?

a) Hemolysin
b) Urease
¢) Phospholipase

d) Hyaluronidase
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17. Salmonella serovars associated with
invasive disease in humans are often

a) Typhoidal
b) Non-typhoidal

18. False-positive results may occur in
stool cultures due to the presence of non-
pathogenic strains of Salmonella.

a) True.

b) False.

19. The interaction between Salmonella
and host cells is primarily mediated by:

a) Toll-like receptors (TLRs)
b) Cytokines
c) Complement system

d) Extracellular matrix components

20. The detection of Salmonella typhi in
blood cultures relies on which test?

a) Widal test

b) Polymerase chain reaction (PCR)
c) Serotyping

d) Rapid antigen test

21. Salmonella infections can be more
severe and prolonged in individuals with
compromised immune systems.

a) True.
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b) False.

22. The major cause of worldwide
salmonellosis outbreaks is associated with
which food?

a) Poultry

b) Seafood

c) Beef

d) Dairy products

23. What is the key pathogenesis-related
mechanism that enables Salmonella
invasion across the intestinal epithelium?

a) Formation of Salmonella-containing
vacuole

b) Endocytosis
c) Apoptosis induction

d) Transmigration through epithelial cells

24. Which of the following diseases is
NOT caused by Salmonella species?

a) Typhoid fever
b) Gastroenteritis
¢) Pneumonia

d) Septicemia

25. Salmonella can survive in a low pH
environment, such as the stomach.

a) True.

b) False.
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26. The immune response to Salmonella
infection involves the activation of which
cells?

a) B cells
b) T cells
c¢) Natural Killer cells

d) All of the above

27. The invasiveness of Salmonella is
primarily attributed to the presence of
which type of secretion system?

a) Type | secretion system
b) Type Il secretion system
c) Type Il secretion system

d) Type IV secretion system

28. The diagnosis of typhoid fever caused
by Salmonella typhi is often confirmed by
which test?

a) Blood culture
b) Stool culture
¢) Urine culture

d) Serological testing

29. The spread of Salmonella within the
host is facilitated by which mechanism?

a) Intracellular replication
b) Production of biofilms

c) Cell-to-cell spread
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d) Extracellular survival

30. Salmonella infections can be
effectively prevented through vaccination.
True or False?

31. Poultry and eggs are commonly
associated with outbreaks of which
Salmonella serotype?

a) Salmonella enteritidis

b) Salmonella typhimurium
c) Salmonella typhi

d) Salmonella paratyphi

32. The diagnosis of Salmonella
gastroenteritis is often confirmed by
which laboratory test?

a) Stool culture
b) Blood culture
c) Serological testing

d) PCR

33. Salmonella typhi is primarily a human
pathogen and does not infect other animal
species.

a) True.

b) False.

34. The immune response to Salmonella
infection can result in the development of
long-lasting immunity.
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a) True.

b) False.

35. Which of the following is a common
complication of Salmonella typhi
infection?

a) Intestinal perforation
b) Renal failure
c) Liver cirrhosis

d) Neurological damage

36. The presence of Salmonella species in
poultry products is primarily associated
with which part of the chicken?

a) Breast meat
b) Drumsticks
c) Wings

d) Intestines

37. The acquisition of antibiotic resistance
in Salmonella is predominantly due to
spontaneous mutations. True or False?

38. The prevention of Salmonella
infection in the healthcare setting
primarily involves:

a) Strict hand hygiene practices
b) Proper food handling and storage
c) Personal protective equipment

d) Environmental cleaning and disinfection
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Shigella

39. Shigella belongs to which bacterial
family?

a) Enterobacteriaceae
b) Streptococcaceae
c) Bacillaeae

d) Pseudomonadaceae

40. Shigella is a gram-
bacterium.

a) Positive

b) Negative

41. Shigella is the causative agent of
which disease?

a) Shigellosis
b) Typhoid fever
c) Gastroenteritis

d) Pneumonia

42. Which of the following is NOT a
species of Shigella?

a) Shigella flexneri
b) Shigella sonnei
¢) Shigella dysenteriae

d) Shigella aureus
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43. Shigella primarily infects which part
of the gastrointestinal tract?

a) Stomach
b) Small intestine
c) Large intestine

d) Appendix

44. Shigella is primarily transmitted
through:

a) Ingestion of contaminated food and water

b) Inhalation of aerosolized particles
c) Direct contact with infected individuals

d) Sexual transmission

45. Shigella species are known for their
ability to invade and multiply within
which cells?

a) Red blood cells
b) Epithelial cells
c¢) White blood cells

d) Neurons

46. Which of the following is a key
virulence factor of Shigella?

a) Flagella
b) Capsule
c) Pili

d) Exotoxins
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47. Shigella dysenteriae is associated with
which severe form of shigellosis?

a) Bacillary dysentery
b) Traveler's diarrhea
c) Watery diarrhea

d) Hemorrhagic diarrhea

48. The transmission of Shigella primarily
occurs through:

a) Fecal-oral route
b) Inhalation of respiratory droplets
c) Sexual contact

d) Blood transfusions

49. The mechanism of Shigella invasion
into intestinal epithelial cells involves:

a) Induction of apoptosis in host cells
b) Formation of actin-based protrusions
¢) Binding to host cell surface receptors

d) Formation of biofilms

50. Shigella infections can cause
complications such as:

a) Hemolytic uremic syndrome
b) Reiter's syndrome

¢) Meningitis

d) All of the above
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51. The invasion of Shigella into host cells
is primarily facilitated by:

a) TLRA4 receptors
b) Phagocytic cells
¢) Invasion plasmid antigen (ipa) proteins

d) Cell surface adhesins

52. The detection of Shigella in stool
samples may require selective media and
biochemical tests due to the presence of
similar bacteria.

a) True.

b) False.

53. The interaction between Shigella and
host cells involves the induction of which
immune responses?

a) Pro-inflammatory responses
b) Anti-inflammatory responses
C) Suppressive responses

d) All of the above

54. The diagnosis of shigellosis is often
confirmed by which laboratory test?

a) Stool culture
b) Blood culture
c) Serological testing

d) PCR
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55. The prevention of Shigella infection in
the community primarily involves:

a) Improved sanitation and hygiene practices
b) Vaccination
¢) Antibiotic prophylaxis

d) Vector control measures
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Answer Key

1 A 31 A
2 B 32 A
3 A 33 A
4 C 34 A
5 A 35 A
6 B 36 D
7 C 37 B
8 D 38 A
9 A 39 A
10 C 40 B
11 B 41 A
12 D 42 D
13 A 43 C
14 C 44 A
15 D 45 B
16 C 46 D
17 B 47 A
18 A 48 A
19 A 49 B
20 A 50 D
21 A 51 C
22 A 52 A
23 A 53 A
24 C 54 A
25 A 55 A
26 D

27 C

28 A

29 C

30 A

Gram Negative Bacteria
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1. a) Enterobacteriaceae

Salmonella species belong to the
Enterobacteriaceae family, a large family of
Gram-negative bacteria that includes many
pathogenic genera responsible for a wide
range of infections in humans and animals.

2. b) Negative

Salmonella is a Gram-negative bacterium,
characterized by a thin peptidoglycan layer
and an outer membrane containing
lipopolysaccharides, which is typical of this
bacterial family.

3. a) Typhoid fever

Salmonella typhi is the causative agent of
typhoid fever, a systemic illness
characterized by prolonged fever, abdominal
pain, and sometimes severe complications
like intestinal perforation.

4. c) Salmonella aureus

Salmonella aureus is not a recognized
species within the genus Salmonella. The
genus includes species like Salmonella
enterica and Salmonella bongori, which are
further divided into numerous serotypes.

5. a) Ingestion of contaminated food and
water

Salmonella is primarily transmitted
through the ingestion of contaminated food
and water, particularly undercooked poultry,
eggs, and dairy products, as well as through
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contact with infected animals or their
environment.

6. b) Animal intestines

The primary natural reservoir for
Salmonella is the intestines of animals,
including poultry, reptiles, and mammals.
These bacteria can be shed in the feces and
contaminate food and water supplies.

7. c) Epithelial cells

Salmonella species are capable of
surviving and multiplying within epithelial
cells, particularly in the intestines. This
intracellular lifestyle helps them evade the
host immune response and establish
infections.

8. d) Endotoxin

Salmonella produces endotoxins, which
are components of the outer membrane of
Gram-negative bacteria. Endotoxins can
trigger strong immune responses and
contribute to the symptoms of salmonellosis.

9. a) O antigen

The serotyping of Salmonella is based on
the classification of the O antigen, a
component of the lipopolysaccharide on the
bacterial surface. This antigenic structure
varies among different serovars and is used
for epidemiological typing.

10. ¢) Humans

Humans are the major reservoir for
Salmonella typhi, the causative agent of
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typhoid fever. This bacterium is not
commonly found in animals and is
transmitted through the fecal-oral route in
humans.

11. b) Activation of host cell cytoskeleton
rearrangement

Salmonella invades intestinal epithelial
cells by triggering rearrangements in the
host cell's cytoskeleton, allowing the
bacteria to be engulfed and enter the cells
via a process called "membrane ruffling."

12. d) All of the above

Salmonella infections can lead to various
complications, including reactive arthritis,
meningitis, and endocarditis. These
complications are more likely in severe or
untreated cases.

13. a) Abdominal pain and diarrhea

The clinical features of Salmonella
gastroenteritis typically include abdominal
pain and diarrhea, often accompanied by
fever, nausea, and vomiting. The symptoms
usually appear 6-72 hours after ingestion of
contaminated food or water.

14. ¢) Typhoid fever

The presence of Salmonella species in
blood cultures often indicates typhoid fever,

especially when caused by Salmonella typhi.

This systemic infection is characterized by
prolonged fever and other systemic
symptoms.
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15. d) All of the above

Salmonella can cause infections at various
sites in the body, including the respiratory
tract, bloodstream, and central nervous
system, particularly in immunocompromised
individuals.

16. c) Phospholipase

The enzyme phospholipase produced by
Salmonella helps the bacteria invade host
tissues by breaking down phospholipids in
the cell membranes, facilitating the spread
of infection.

17. b) non-typhoidal

Non-typhoidal Salmonella serovars, such
as Salmonella enteritidis and Salmonella
typhimurium, are often associated with
invasive disease in humans, leading to
conditions such as bacteremia and
septicemia.

18. a) False-positive results in stool cultures
may occur due to the presence of non-
pathogenic strains of Salmonella or cross-
reactivity with other Enterobacteriaceae
members.

19. a) Toll-like receptors (TLRS)

The interaction between Salmonella and
host cells is primarily mediated by Toll-like
receptors (TLRs), which recognize
pathogen-associated molecular patterns and
trigger immune responses.
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20. a) Widal test

The Widal test is a serological test used to
detect antibodies against Salmonella typhi in
the blood. It is commonly used in the
diagnosis of typhoid fever, especially in
regions where the disease is endemic.

21. a) Salmonella infections can be more
severe and prolonged in individuals with
compromised immune systems, such as
those with HIV/AIDS, cancer, or
undergoing immunosuppressive therapy.

22. a) Poultry

Poultry is a major source of Salmonella
contamination, often associated with raw or
undercooked chicken and eggs. Proper
cooking and food handling practices are
essential to prevent infection.

23. a) Formation of Salmonella-containing
vacuole

Salmonella invades intestinal epithelial
cells by forming a Salmonella-containing
vacuole (SCV), a specialized compartment
that protects the bacteria from the host
immune response and facilitates replication.

24. ¢) Pneumonia

Salmonella species are not typically
associated with pneumonia. They primarily
cause gastrointestinal infections, typhoid
fever, and septicemia.
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25. a) Salmonella can survive in the acidic
environment of the stomach, which helps it
reach the intestines where it can establish an
infection.

26. d) All of the above

The immune response to Salmonella
infection involves the activation of B cells,
T cells, and natural Killer cells, which work
together to eliminate the bacteria and
prevent the spread of infection.

27. ¢) Type Il secretion system

Salmonella uses a Type 111 secretion
system to inject effector proteins into host
cells, manipulating host cell functions and
facilitating bacterial invasion and survival.

28. a) Blood culture

The diagnosis of typhoid fever is often
confirmed by blood culture, which allows
for the isolation and identification of
Salmonella typhi.

29. c) Cell-to-cell spread

Salmonella can spread within the host by
moving from cell to cell, a process that
allows the bacteria to disseminate without
being exposed to the immune system.

30. a) Vaccination can effectively prevent
Salmonella infections, particularly typhoid
fever. Vaccines are available for high-risk
populations and travelers to endemic areas.
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31. a) Salmonella enteritidis

Poultry and eggs are commonly associated
with outbreaks of Salmonella enteritidis, a
serotype known for causing gastroenteritis
in humans.

32. a) Stool culture

The diagnosis of Salmonella
gastroenteritis is often confirmed by stool
culture, which allows for the identification
of the bacteria in the patient's feces.

33. a) Salmonella typhi is primarily a human
pathogen and does not infect other animal
species. It is transmitted via the fecal-oral
route among humans.

34. a) The immune response to Salmonella
infection can result in the development of
long-lasting immunity, although reinfection
is still possible.

35. a) Intestinal perforation

A common complication of typhoid fever
caused by Salmonella typhi is intestinal
perforation, which can lead to peritonitis and
requires urgent medical intervention.

36. d) Intestines

The presence of Salmonella species in
poultry products is primarily associated with
the intestines. Contamination can occur
during slaughter and processing.
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37. b) The acquisition of antibiotic
resistance in Salmonella is primarily due to
the horizontal gene transfer of resistance
genes, not just spontaneous mutations.

38. a) Strict hand hygiene practices

The prevention of Salmonella infection in
healthcare settings primarily involves strict
hand hygiene practices, including proper
handwashing and the use of hand sanitizers.

39. a) Enterobacteriaceae

Shigella belongs to the Enterobacteriaceae
family, similar to Salmonella. This family
includes many pathogenic bacteria that
cause gastrointestinal diseases.

40. b) Negative

Shigella is a Gram-negative bacterium,
characterized by a thin peptidoglycan layer
and an outer membrane containing
lipopolysaccharides.

41. a) Shigellosis

Shigella is the causative agent of
shigellosis, a bacterial infection
characterized by diarrhea, abdominal pain,
and fever, often with blood or mucus in the
stool.

42. d) Shigella aureus
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Shigella aureus is not a recognized species
within the genus Shigella. The genus
includes species such as Shigella flexneri,
Shigella sonnei, and Shigella dysenteriae.

43. ¢) Large intestine

Shigella primarily infects the large
intestine, where it invades the epithelial cells
lining the colon, causing inflammation and
ulceration.

44. a) Ingestion of contaminated food and
water

Shigella is primarily transmitted through
the ingestion of contaminated food and
water, as well as through direct person-to-
person contact.

45. b) Epithelial cells

Shigella species invade and multiply
within the epithelial cells of the intestinal
mucosa, leading to cell death and
inflammation.

46. d) Exotoxins

Shigella produces exotoxins, including
Shiga toxin, which can cause severe
intestinal damage and contribute to the
symptoms of shigellosis.

47. a) Bacillary dysentery

Shigella dysenteriae is associated with
bacillary dysentery, a severe form of
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shigellosis characterized by frequent, painful
stools containing blood and mucus.

48. a) Fecal-oral route

The transmission of Shigella primarily
occurs through the fecal-oral route, often via
contaminated hands, food, water, or
surfaces.

49. b) Formation of actin-based protrusions

Shigella invades intestinal epithelial cells
by inducing the formation of actin-based
protrusions, which help the bacteria move
from cell to cell.

50. d) All of the above

Shigella infections can cause
complications such as hemolytic uremic
syndrome, Reiter's syndrome, and
meningitis, particularly in severe or
untreated cases.

51. ¢) Invasion plasmid antigen (ipa)
proteins

The invasion of Shigella into host cells is
primarily facilitated by invasion plasmid
antigen (ipa) proteins, which are essential
for bacterial entry and spread.

52. a)

The detection of Shigella in stool samples
may require selective media and
biochemical tests due to the presence of
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other similar bacteria in the gastrointestinal
tract.

53. a) Pro-inflammatory responses

The interaction between Shigella and host
cells involves the induction of pro-
inflammatory responses, which contribute to
the symptoms and pathology of shigellosis.

54. a) Stool culture

The diagnosis of shigellosis is often
confirmed by stool culture, which isolates
and identifies the presence of Shigella
species in the patient's feces.

55. a) Improved sanitation and hygiene
practices

The prevention of Shigella infection in the
community primarily involves improved
sanitation and hygiene practices, such as
proper handwashing and safe food handling.

Gram Negative Bacteria
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Acinetobacter species

1. Acinetobacter belongs to which
bacterial family?

a) Pseudomonadaceae
b) Enterobacteriaceae
c) Moraxellaceae

d) Acinetobacteraceae

2. Acinetobacter is a gram
bacterium.

a) Positive

b) Negative

3. Acinetobacter baumannii is commonly
associated with which type of infections?

a) Respiratory tract infections
b) Urinary tract infections
c) Skin and soft tissue infections

d) All of the above

4. Which of the following is NOT a species
of Acinetobacter?

a) Acinetobacter calcoaceticus
b) Acinetobacter haemolyticus
c) Acinetobacter junii

d) Acinetobacter aeruginosa
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5. Acinetobacter is known for its ability to
survive in which environments?

a) Soil and water
b) Human body surfaces
c) Clinical settings

d) All of the above

6. Acinetobacter infections are primarily
transmitted through:

a) Direct contact with infected individuals
b) Inhalation of aerosolized particles
c¢) Contaminated medical devices

d) Ingestion of contaminated food

7. Which of the following is a key
virulence factor of Acinetobacter
baumannii?

a) Capsule
b) Flagella
c) Pili

d) Toxins

8. The outbreak of multidrug-resistant
Acinetobacter infections is commonly
associated with which healthcare setting?

a) Intensive care units
b) Emergency departments
¢) Outpatient clinics

d) Nursing homes
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9. The classification of Acinetobacter
species is based on the analysis of which
component?

a) O antigen
b) K antigen
c) H antigen

d) 16S rRNA gene

10. The spread of antibiotic resistance in
Acinetobacter is mainly attributed to:

a) Spontaneous mutations
b) Efflux pumps
¢) Biofilm formation

d) Acquisition of resistance genes

11. Acinetobacter baumannii is associated
with which severe form of infections?

a) Ventilator-associated pneumonia

b) Catheter-associated urinary tract
infections

c) Surgical site infections

d) Bloodstream infections

12. Which of the following is NOT a risk
factor for Acinetobacter infections?

a) Advanced age
b) Immunocompromised status
¢) Prior antibiotic exposure

d) Blood type AB
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13. The mechanism of Acinetobacter
invasion into host cells involves:

a) Formation of biofilms
b) Binding to host cell surface receptors
¢) Induction of host cell apoptosis

d) Formation of pili

14. Acinetobacter infections often lead to
complications such as:

a) Septic shock
b) Necrotizing fasciitis
) Meningitis

d) All of the above

15. The clinical features of Acinetobacter
infections typically include:

a) Fever and cough
b) Diarrhea and abdominal pain
c) Skin rash and swelling

d) Pneumonia and sepsis

16. The treatment of Acinetobacter
infections may include:

a) Combination antibiotic therapy

b) Antimicrobial susceptibility testing-
guided therapy

¢) Removal of infected medical devices

d) All of the above
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17. Acinetobacter infections are often
associated with outbreaks in healthcare
facilities.

a) True. b) False.

18. The detection of Acinetobacter in
clinical samples may require selective
media and biochemical tests due to the
presence of similar bacteria.

a) True.

b) False.

19. The interaction between host immune
cells and Acinetobacter can result in the
production of which cytokines?

a) Interleukin-1
b) Interleukin-6
c¢) Tumor necrosis factor-alpha

d) All of the above

20. Acinetobacter Iwoffii is a common
cause of:

a) Resistant urinary tract infections
b) Neonatal sepsis
¢) Community-acquired pneumonia

d) Gastroenteritis

21. Acinetobacter is commonly associated
with which type of infections in burn
patients?

a) Urinary tract infections

b) Soft tissue infections
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c) Bloodstream infections

d) Pneumonia

22. The diagnosis of Acinetobacter
infection often involves:

a) Gram staining
b) PCR testing
c) Culture and sensitivity testing

d) Serological testing

23. Acinetobacter has the ability to form
biofilms, which contribute to:

a) Antibiotic resistance
b) Evasion of host immune response
c) Persistent infections

d) All of the above

24. The transmission of Acinetobacter
infections between patients can be
prevented by:

a) Strict hand hygiene
b) Isolation precautions
c) Proper environmental cleaning

d) All of the above

25. The mortality rate associated with
Acinetobacter infections is higher in:

a) Healthy individuals

b) Pediatric patients
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¢) Immunocompromised patients

d) Elderly individuals

26. The development of new antibiotics
effective against Acinetobacter is crucial
due to:

a) Increasing resistance rates
b) High mortality rates
c) Limited treatment options

d) All of the above

27. Acinetobacter can cause outbreaks in
healthcare facilities due to:

a) Poor infection control practices
b) Overcrowding
c) Antibiotic misuse

d) All of the above

28. The transmission of Acinetobacter can
occur through which contact routes?

a) Direct contact
b) Indirect contact
c) Airborne transmission

d) All of the above

29. Acinetobacter baumannii is commonly
found in which parts of the hospital
environment?

a) Sink drains

b) Bedrails
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¢) Healthcare worker hands

d) All of the above

30. The emergence of carbapenem-
resistant Acinetobacter poses a significant
challenge due to:

a) Limited treatment options
b) Higher mortality rates
¢) Increased transmission rates

d) All of the above

Campylobacter Jejuni

31. Campylobacter jejuni is a leading
cause of:

a) Gastroenteritis
b) Pneumonia

c) UTI

d) Meningitis

32. Which of the following is NOT a
common symptom of Campylobacter
jejuni infection?

a) Diarrhea
b) Abdominal pain
c) Vomiting

d) Muscle aches
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33. The main source of Campylobacter
jejuni infection in humans is:

a) Contaminated water
b) Contaminated poultry products
c) Direct contact with infected animals

d) Contaminated fruits and vegetables

34. Campylobacter jejuni is most
commonly transmitted through:

a) Foodborne transmission
b) Waterborne transmission
¢) Vector-borne transmission

d) Airborne transmission

35. Which of the following populations is
most susceptible to severe Campylobacter

jejuni infections?

a) Healthy adults

b) Elderly individuals

¢) Immunocompromised individuals

d) Children

36. The diagnosis of Campylobacter
jejuni is typically confirmed by:

a) Stool culture
b) Blood test
¢) Urine analysis

d) Imaging studies
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37. Which of the following is an
important prevention measure for
Campylobacter jejuni infections?

a) Proper food handling and cooking
b) Regular handwashing

¢) Avoiding consumption of raw milk and
undercooked poultry

d) All of the above

38. The most common complication
associated with Campylobacter jejuni
infection is:

a) Guillain-Barré syndrome
b) Kidney failure
c) Liver damage

d) Encephalitis

39. Campylobacter jejuni is most

frequently isolated from which part of the

gastrointestinal tract?
a) Stomach

b) Small intestine

c) Large intestine

d) Appendix

40. The time between Campylobacter
jejuni ingestion and the onset of
symptoms is typically:

a) 12-24 hours
b) 1-3 days
C) 4-7 days
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d) 1-2 weeks

41. The primary mode of action of
Campylobacter jejuni toxin is:

a) Inhibition of protein synthesis
b) Activation of adenylate cyclase
c) Stimulation of oxidative stress

d) Disruption of cell membranes

42. Campylobacter jejuni is highly
sensitive to:

a) Acidic pH
b) Alkaline pH
c) High temperatures

d) Low oxygen levels

43. The mortality rate associated with
Campylobacter jejuni infections is:

a) Very low

b) Moderate

c) High

d) Variable depending on the strain

44. Campylobacter jejuni is known to be
associated with the development of which
autoimmune disorder?

a) Rheumatoid arthritis
b) Multiple sclerosis

¢) Crohn's disease
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d) Lupus

45. Campylobacter jejuni is a gram-
negative bacterium with a characteristic:

a) Rod shape

b) Spherical shape
c) Spiral shape

d) Cocci shape

46. The primary reservoir for
Campylobacter jejuni is:

a) Cows

b) Chickens
c) Dogs

d) Pigs

47. The most common route of
transmission for Campylobacter jejuni is:

a) Fecal-oral
b) Respiratory droplets
c) Insect bites

d) Sexual contact

48. Campylobacteriosis is more common
in which age group?

a) Infants and young children

b) Adolescents and young adults
¢) Middle-aged adults

d) Elderly individuals
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49. Campylobacter jejuni has been linked
to the development of which neurological
disorder?

a) Parkinson's disease
b) Alzheimer's disease
c) Autism spectrum disorder

d) Schizophrenia

50. The optimal temperature for
Campylobacter jejuni incubation:

a) 24°C
b) 30°C
c) 36 °C
d) 42°C

Gram Negative Bacteria
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Answer Key
1 C 26 D
2 B 27 D
3 D 28 D
4 D 29 D
5 D 30 D
6 C 31 A
7 A 32 D
8 A 33 B
9 D 34 A
10 D 35 C
11 D 36 A
12 D 37 D
13 B 38 A
14 D 39 C
15 D 40 C
16 D 41 A
17 A 42 D
18 A 43 A
19 D 44 C
20 A 45 C
21 B 46 B
22 C 47 A
23 D 48 A
24 D 49 C
25 C 50 D

Gram Negative Bacteria
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1. ¢) Moraxellaceae

Acinetobacter belongs to the
Moraxellaceae family, which is a group of
Gram-negative bacteria commonly found in
various environments including healthcare
settings, soil, and water.

2. b) Negative

Acinetobacter is a Gram-negative
bacterium, which means it has a thin
peptidoglycan layer and an outer membrane
containing lipopolysaccharides.

3. d) All of the above

Acinetobacter baumannii is associated
with a wide range of infections including
respiratory tract infections, urinary tract
infections, and skin and soft tissue
infections, particularly in hospitalized
patients.

4. d) Acinetobacter aeruginosa

Acinetobacter aeruginosa is not a
recognized species within the Acinetobacter
genus. The genus includes species such as
Acinetobacter calcoaceticus, Acinetobacter
haemolyticus, and Acinetobacter junii.

5. d) All of the above

Acinetobacter can survive in diverse
environments such as soil, water, human
skin, and clinical settings. This adaptability
contributes to its persistence and spread in
healthcare environments.
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6. ¢) Contaminated medical devices

Acinetobacter infections are primarily
transmitted through contaminated medical
devices, including ventilators and catheters,
highlighting the importance of infection
control measures in healthcare settings.

7. a) Capsule

The capsule is a key virulence factor for
Acinetobacter baumannii, helping the
bacterium evade the host immune response
and contributing to its resistance to
desiccation and antimicrobial treatments.

8. a) Intensive care units

Outbreaks of multidrug-resistant
Acinetobacter infections are commonly
associated with intensive care units (ICUs)
where patients are more likely to be
immunocompromised and exposed to
invasive devices.

9.d) 16S rRNA gene

The classification of Acinetobacter species
is based on the analysis of the 16S rRNA
gene, which is commonly used in bacterial
taxonomy to distinguish between species.

10. d) Acquisition of resistance genes

The spread of antibiotic resistance in
Acinetobacter is mainly attributed to the
acquisition of resistance genes, often
through horizontal gene transfer
mechanisms such as conjugation,
transformation, and transduction.
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11. d) Bloodstream infections

Acinetobacter baumannii can cause severe
bloodstream infections, especially in
immunocompromised patients or those with
invasive devices like central venous
catheters.

12. d) Blood type AB

Blood type AB is not a recognized risk
factor for Acinetobacter infections. Risk
factors include advanced age,
immunocompromised status, and prior
antibiotic exposure.

13. b) Binding to host cell surface receptors

Acinetobacter invades host cells by
binding to specific receptors on the cell
surface, facilitating bacterial entry and
subsequent infection.

14. d) All of the above

Acinetobacter infections can lead to severe
complications such as septic shock,
necrotizing fasciitis, and meningitis,
particularly in vulnerable patient
populations.

15. d) Pneumonia and sepsis

The clinical features of Acinetobacter
infections typically include pneumonia and
sepsis, with symptoms such as fever, cough,
and respiratory distress in the case of
pneumonia, and systemic inflammatory
response in sepsis.
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16. d) All of the above

The treatment of Acinetobacter infections
may involve combination antibiotic therapy,
antimicrobial susceptibility testing-guided
therapy, and removal of infected medical
devices to control the source of infection.

17. a) Acinetobacter infections are often
associated with outbreaks in healthcare
facilities due to its ability to persist in the
environment and resist disinfection.

18. a) The detection of Acinetobacter in
clinical samples may require selective media
and biochemical tests due to the presence of
similar bacteria, making accurate
identification essential.

19. d) All of the above

The interaction between host immune cells
and Acinetobacter can result in the
production of pro-inflammatory cytokines
such as interleukin-1, interleukin-6, and
tumor necrosis factor-alpha, which are part
of the body's immune response.

20. a) Resistant urinary tract infections

Acinetobacter Iwoffii is a common cause
of resistant urinary tract infections,
particularly in patients with catheter-
associated infections or those exposed to
antibiotics.

21. b) Soft tissue infections
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Acinetobacter is commonly associated
with soft tissue infections in burn patients,
where the damaged skin provides an entry
point for the bacteria.

22. ¢) Culture and sensitivity testing

The diagnosis of Acinetobacter infection
often involves culture and sensitivity testing
to identify the bacteria and determine the
appropriate antibiotic treatment.

23. d) All of the above

Acinetobacter has the ability to form
biofilms, which contribute to antibiotic
resistance, evasion of the host immune
response, and persistent infections in clinical
settings.

24. d) All of the above

The transmission of Acinetobacter
infections between patients can be prevented
by strict hand hygiene, isolation precautions,
and proper environmental cleaning in
healthcare settings.

25. ¢) Immunocompromised patients

The mortality rate associated with
Acinetobacter infections is higher in
immunocompromised patients, such as those
undergoing chemotherapy or with
underlying chronic illnesses.

26. d) All of the above
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The development of new antibiotics
effective against Acinetobacter is crucial
due to increasing resistance rates, high
mortality rates, and limited treatment
options available for multidrug-resistant
strains.

27. d) All of the above

Acinetobacter can cause outbreaks in
healthcare facilities due to factors such as
poor infection control practices,
overcrowding, and antibiotic misuse.

28. d) All of the above

The transmission of Acinetobacter can
occur through direct contact, indirect contact
via contaminated surfaces, and possibly
airborne transmission, though the latter is
less common.

29. d) All of the above

Acinetobacter baumannii is commonly
found in hospital environments, including on
sink drains, bedrails, and the hands of
healthcare workers, which can facilitate the
spread of infection.

30. d) All of the above

The emergence of carbapenem-resistant
Acinetobacter poses a significant challenge
due to limited treatment options, higher
mortality rates, and increased transmission
rates.

31. a) Gastroenteritis
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Campylobacter jejuni is a leading cause of
gastroenteritis, characterized by symptoms
such as diarrhea, abdominal pain, and fever.

32. d) Muscle aches

Muscle aches are not a common symptom
of Campylobacter jejuni infection. The
infection typically causes gastrointestinal
symptoms such as diarrhea, abdominal pain,
and sometimes vomiting.

33. b) Contaminated poultry products

The main source of Campylobacter jejuni
infection in humans is contaminated poultry
products, as the bacteria are commonly
found in the intestines of chickens.

34. a) Foodborne transmission

Campylobacter jejuni is most commonly
transmitted through foodborne transmission,
particularly via undercooked or
contaminated poultry.

35. ¢) Immunocompromised individuals

Immunocompromised individuals, such as
those with HIVV/AIDS or undergoing
chemotherapy, are more susceptible to
severe Campylobacter jejuni infections.

36. a) Stool culture

The diagnosis of Campylobacter jejuni
infection is typically confirmed by stool
culture, which allows for the isolation and
identification of the bacteria.
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37. d) All of the above

Important prevention measures for
Campylobacter jejuni infections include
proper food handling and cooking, regular
handwashing, and avoiding the consumption
of raw milk and undercooked poultry.

38. a) Guillain-Barré syndrome

The most common complication
associated with Campylobacter jejuni
infection is Guillain-Barré syndrome, a rare
neurological disorder that can cause muscle
weakness and paralysis.

39. ¢) Large intestine

Campylobacter jejuni is most frequently
isolated from the large intestine, where it
causes inflammation and damage to the
mucosal lining.

40. ¢) 4-7 days

The incubation period for Campylobacter
jejuni infection, or the time between
ingestion and the onset of symptoms, is
typically 4-7 days.

41. a) Inhibition of protein synthesis

The primary mode of action of
Campylobacter jejuni toxin is the inhibition
of protein synthesis in host cells, which can
disrupt normal cellular functions and
contribute to symptoms.
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42. d) Low oxygen levels

Campylobacter jejuni is a microaerophilic
bacterium, meaning it grows best in
environments with low oxygen levels.

43. a) Very low

The mortality rate associated with
Campylobacter jejuni infections is very low,
with most cases being self-limiting and
resolving without medical intervention.

44. c) Crohn's disease

Campylobacter jejuni has been associated
with the development of Crohn's disease, an
inflammatory bowel disease, though the
exact relationship is not fully understood.

45. ¢) Spiral shape

Campylobacter jejuni is a Gram-negative
bacterium with a characteristic spiral shape,
which aids in its motility and colonization of
the gastrointestinal tract.

46. b) Chickens

The primary reservoir for Campylobacter
jejuni is chickens, where the bacteria reside
in the intestines and can contaminate poultry
products during processing.

47. a) Fecal-oral

The most common route of transmission
for Campylobacter jejuni is fecal-oral, often
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through consumption of contaminated food
or water.

48. a) Infants and young children

Campylobacteriosis is more common in
infants and young children, who are more
susceptible to infections due to developing
immune systems.

49. ¢) Autism spectrum disorder

Some studies suggest a potential
association between Campylobacter jejuni
infection and the development of autism
spectrum disorder, though the evidence is
not conclusive.

50. d) 42°C

The optimal incubation temperature for
Campylobacter jejuni is 42°C, which aligns
with the body temperature of poultry, its
primary reservoir.
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Helicobacter pylori

1. Helicobacter pylori is a bacterium that
primarily colonizes the:

a) Stomach
b) Small intestine
c) Esophagus

d) Large intestine

2. H. pylori infection is a major risk
factor for the development of:

a) Gastric ulcers
b) Kidney stones
c) Lung cancer

d) Diabetes mellitus

3. The primary mode of transmission for
H. pylori is:

a) Fecal-oral
b) Respiratory droplets
c) Sexual contact

d) Ingestion of contaminated food/water

4. Which of the following is NOT a
common symptom of H. pylori infection?

a) Epigastric pain

b) Nausea and vomiting
c) Weight gain

d) Loss of appetite
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5. The most common diagnostic test for
H. pylori infection is:

a) Blood test for antibodies
b) Stool antigen test
c) Urea breath test

d) Endoscopy with biopsy

6. H. pylori infection is a major risk
factor for the development of:

a) Gastric cancer
b) Breast cancer
c) Skin cancer

d) Colon cancer

7. The main virulence factor of H. pylori
is:

a) Urease enzyme

b) Lipopolysaccharide (LPS)

c) Flagella

d) Vacuolating cytotoxin A (VacA)

8. The majority of H. pylori infections are
asymptomatic.

a) True.

b) False.

9. H. pylori is capable of surviving in the
acidic environment of the stomach due to
its ability to:

a) Produce ammonia
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b) Produce histamine
¢) Neutralize stomach acid

d) Bind to gastric mucus

10. The risk of H. pylori infection is
higher in individuals who:

a) Smoke cigarettes

b) Consume a diet high in fruits and
vegetables

c) Exercise regularly

d) Have a family history of diabetes

11. The standard treatment for H. pylori
infection involves the use of:

a) Proton pump inhibitors (PPIs) and
antibiotics

b) Antiviral medications
¢) Immunomodulatory drugs

d) Over-the-counter antacids

12. H. pylori infection is associated with
an increased risk of:

a) Iron deficiency anemia
b) Chronic obstructive pulmonary disease
¢) Rheumatoid arthritis

d) Migraine headaches

13. H. pylori infection is most commonly
associated with which type of gastric
ulcer?
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a) Duodenal ulcers
b) Esophageal ulcers
¢) Gastric adenocarcinoma

d) Peptic ulcers

14. The use of non-steroidal anti-
inflammatory drugs (NSAIDs) increases
the risk of H. pylori-associated
complications.

a) True.

b) False.

15. H. pylori is responsible for
approximately what percentage of all
ulcer cases?

a) 10%
b) 25%
c) 50%
d) 80%

16. The presence of H. pylori in the
stomach is detected by:

a) Rapid urease test
b) Polymerase chain reaction (PCR)
¢) Serological testing

d) Chest X-ray

17. Which of the following is NOT a
potential complication of H. pylori
infection?
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a) Gastric perforation
b) Gastric outlet obstruction
c¢) Gastric adenocarcinoma

d) Heart attack

18. The prevalence of H. pylori infection
tends to increase with age.

a) True.

b) False.

19. H. pylori can cause chronic
inflammation of the stomach lining,
leading to the development of:

a) Gastritis

b) Pancreatitis
c) Encephalitis
d) Colitis

20. The risk of H. pylori transmission is
higher in households with:

a) Multiple children
b) Multiple pets
c) Shared kitchens and bathrooms

d) All of the above

Vibrio cholerae

21. Vibrio cholerae is classified as a:
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a) Gram-positive bacterium
b) Gram-negative bacterium
¢) Fungus

d) Protozoan

22. The serogroups responsible for most
cholera outbreaks are:

a) Ol and 0139
b) O2 and 0145
¢) O3 and 0157
d) O4 and O111

23. The diagnostic test of choice for
Vibrio cholerae is:

a) Polymerase chain reaction (PCR)
b) Stool culture
c) Serological testing

d) Acid-fast staining

24. Cholera outbreaks are primarily
transmitted through:

a) Inhalation of respiratory droplets
b) Sexual contact
c) Fecal-oral route

d) Vector-borne transmission

25. The primary clinical manifestation of
choleraiis:

a) High fever
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b) Bloody diarrhea
c) Profuse watery diarrhea

d) Severe abdominal pain

26. The primary virulence factor of
Vibrio cholerae is:

a) Cholera toxin
b) Hemagglutinin
c) Exotoxin A

d) Lipopolysaccharide (LPS)

27. Vibrio cholerae can survive and
multiply in:

a) Freshwater environments
b) Acidic environments
¢) High salt concentrations

d) Extreme temperatures

28. Cholera outbreaks are most likely to
occur in regions with:

a) Good sanitation practices
b) High hygiene standards
¢) Limited access to clean water

d) Advanced healthcare facilities

29. The cholera toxin affects host cells by:

a) Inducing apoptosis
b) Disrupting cell membranes

¢) Stimulating excessive mucus production
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d) Inhibiting protein synthesis

30. The primary method for preventing
cholera transmission is:

a) Vaccination
b) Antibiotic therapy
¢) Hand hygiene

d) Water and sanitation measures

31. The incubation period for V. cholerae
infection is typically:

a) 12-24 hours
b) 1-3 days

c) 4-7 days

d) 1-2 weeks

32. V. cholerae serogroup O1 is further
classified into two biotypes, which are:

a) El Tor and Classical
b) Para and Non-para
c) Toxigenic and Non-toxigenic

d) Aand B

33. The primary reservoir for Vibrio
cholerae is:

a) Humans
b) Insects
¢) Animals

d) Water sources
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34. The presence of V. cholerae in
contaminated water can be detected
using:

a) Culture on selective media
b) Serological tests
c) Acid-fast staining

d) Fluorescent microscopy

35. Cholera outbreaks are most
commonly associated with consumption
of contaminated:

a) Seafood

b) Poultry

c) Beef

d) Vegetables

36. The primary complication associated
with severe cholera is:

a) Dehydration
b) Respiratory failure
¢) Organ failure

d) Cardiac arrhythmia

Neisseria species

37. Neisseria species are characterized as:

a) Gram-positive cocci

b) Gram-negative cocci
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c¢) Gram-positive rods

d) Gram-negative rods

38. Neisseria meningitidis is commonly
associated with which clinical condition?

a) Meningitis
b) Pneumonia
¢) Urinary tract infections

d) Gastroenteritis

39. Which Neisseria species is responsible
for most cases of gonorrhea?

a) N. meningitidis
b) N. gonorrhoeae
c) N. lactamica

d) N. flavescens

40. The primary site of colonization for N.
meningitidis is the:

a) Respiratory tract
b) Genitourinary tract
c) Gastrointestinal tract

d) Skin

41. Which type of media is commonly
used for isolating Neisseria species?

a) MacConkey agar
b) Blood agar

¢) Thayer martin agar
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d) Lowenstein-Jensen agar

42. Neisseria species are oxidase-positive.

a) True. b) False.

43. The morphology of Neisseria species
can be described as:

a) Rods b) Cocci in pairs

c) Cocci in chains  d) Spiral-shaped

44. Which type of transport medium is
commonly used for preserving Neisseria
specimens during transport to the
laboratory?

a) Amies transport medium
b) Cary-Blair transport medium
c) Stuart transport medium

d) Viral transport medium

45. The polysaccharide capsule in N.
meningitidis is an important virulence
factor as it protects the bacterium from:

a) Antibodies
b) Antibiotics
¢) Phagocytosis

d) Complement system

46. The primary method for diagnosing
Neisseria infections is through:

a) Gram staining
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b) Acid-fast staining
c) Culture and identification

d) Serological testing

47. Neisseria gonorrhoeae can cause
infections in which anatomical sites?

a) Genital tract
b) Pharynx
) Rectum

d) All of the above

48. Which of the following statements is
true regarding Neisseria lactamica?

a) It is a significant pathogen in humans

b) It is commonly associated with neonatal
infections

c) It is non-pathogenic and colonizes the
upper respiratory tract

d) It is sensitive to all antibiotics

49. The primary mode of transmission for
Neisseria gonorrhoeae is through:

a) Inhalation of respiratory droplets
b) Sexual contact
c) Fecal-oral route

d) Vector-borne transmission

50. The antimicrobial resistance of
Neisseria gonorrhoeae is a global concern.

a) True. b) False.
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Answer Key

1 A 26 A
2 A 27 A
3 A 28 C
4 C 29 D
5 C 30 D
6 A 31 B
7 A 32 A
8 A 33 D
9 A 34 A
10 A 35 A
11 A 36 A
12 A 37 B
13 D 38 A
14 A 39 B
15 D 40 A
16 A 41 C
17 D 42 A
18 A 43 B
19 A 44 A
20 D 45 C
21 B 46 C
22 A 47 D
23 B 48 C
24 C 49 B
25 C 50 A

Gram Negative Bacteria
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1. a) Stomach

Helicobacter pylori primarily colonizes the
stomach, particularly in the gastric mucosa,
where it can survive in the acidic
environment and cause chronic gastritis.

2. a) Gastric ulcers

H. pylori infection is a major risk factor
for the development of gastric ulcers by
damaging the stomach lining and increasing
acid production,

3. a) Fecal-oral

The primary mode of transmission for H.
pylori is fecal-oral, often through
contaminated water, food, or direct contact
with infected individuals.

4. c) Weight gain

Weight gain is not a common symptom of
H. pylori infection, which more typically
causes epigastric pain, nausea, vomiting, and
loss of appetite.

5. ¢) Urea breath test

The urea breath test is commonly used to
diagnose H. pylori infection by detecting
urease activity, a key enzyme produced by
the bacterium.

6. a) Gastric cancer

H. pylori infection is a major risk factor
for the development of gastric cancer,
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particularly adenocarcinoma, due to chronic
inflammation and mucosal damage.

7. a) Urease enzyme

The urease enzyme is a main virulence
factor of H. pylori, helping the bacteria
neutralize stomach acid by producing
ammonia from urea.

8. a) The majority of H. pylori infections are
asymptomatic, with many individuals
harboring the bacterium without
experiencing noticeable symptoms.

9. a) Produce ammonia

H. pylori produces ammonia through the
urease enzyme, which neutralizes stomach
acid and creates a more favorable
environment for the bacterium's survival.

10. a) Smoke cigarettes

Smoking cigarettes increases the risk of H.
pylori infection and exacerbates its
complications, including the development of
ulcers and gastric cancer.

11. a) Proton pump inhibitors (PPIs) and
antibiotics

The standard treatment for H. pylori
infection involves a combination of PPIs to
reduce stomach acid and antibiotics to
eradicate the bacteria.
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12. a) Iron deficiency anemia

H. pylori infection can lead to iron
deficiency anemia by causing chronic
gastritis, which interferes with the
absorption of iron.

13. d) Peptic ulcers

H. pylori infection is most commonly
associated with peptic ulcers, which can
occur in the stomach (gastric ulcers) or the
upper part of the small intestine (duodenal
ulcers).

14. a) The use of NSAIDs increases the risk
of H. pylori-associated complications by
exacerbating mucosal damage and
promoting ulcer formation.

15. d) 80%

H. pylori is responsible for approximately
80% of all ulcer cases, particularly peptic
ulcers, due to its role in increasing gastric
acid production and mucosal damage.

16. a) Rapid urease test

The presence of H. pylori in the stomach
can be detected by a rapid urease test, which
identifies urease activity indicative of the
bacterium.

17. d) Heart attack

Heart attack is not a potential complication
of H. pylori infection, which is more
commonly associated with gastric

Gram Negative Bacteria

perforation, gastric outlet obstruction, and
gastric adenocarcinoma.

18. a) The prevalence of H. pylori infection
tends to increase with age, with older adults
more likely to be infected due to cumulative
exposure.

19. a) Gastritis

H. pylori can cause chronic inflammation
of the stomach lining, leading to the
development of gastritis, which may be
asymptomatic or symptomatic.

20. d) All of the above

The risk of H. pylori transmission is
higher in households with multiple children,
pets, and shared kitchens and bathrooms,
where close contact facilitates the spread of
the bacterium.

21. b) Gram-negative bacterium

Vibrio cholerae is a Gram-negative
bacterium, characterized by its curved rod
shape and the presence of an outer
membrane with lipopolysaccharides.

22.a) O1 and 0139

The serogroups O1 and 0139 of Vibrio
cholerae are responsible for most cholera
outbreaks worldwide, due to their
production of cholera toxin.
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23. b) Stool culture

The diagnostic test of choice for Vibrio
cholerae is a stool culture, which can isolate
and identify the bacterium from a patient's
fecal sample.

24. c) Fecal-oral route

Cholera outbreaks are primarily
transmitted through the fecal-oral route,
often via contaminated water or food,
especially in areas with poor sanitation.

25. c) Profuse watery diarrhea

The primary clinical manifestation of
cholera is profuse watery diarrhea, often
described as "rice-water stools,” which can
lead to severe dehydration.

26. a) Cholera toxin

The primary virulence factor of Vibrio
cholerae is cholera toxin, which disrupts
normal ion transport in the intestines,
leading to diarrhea and fluid loss.

27. a) Freshwater environments

Vibrio cholerae can survive and multiply
in freshwater environments, which can
become sources of contamination during
outbreaks.

28. c) Limited access to clean water

Cholera outbreaks are most likely to occur
in regions with limited access to clean water
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and poor sanitation, which facilitate the
spread of the bacterium.

29. d) Inhibiting protein synthesis

The cholera toxin affects host cells by
stimulating adenylate cyclase, which
increases cyclic AMP levels and disrupts ion
transport, not directly inhibiting protein
synthesis.

30. d) Water and sanitation measures

The primary method for preventing
cholera transmission is through water and
sanitation measures, including providing
clean drinking water and proper waste
disposal.

31. b) 1-3 days

The incubation period for Vibrio cholerae
infection is typically 1-3 days, after which
symptoms such as diarrhea and vomiting
may appear.

32. a) El Tor and Classical

The serogroup O1 of Vibrio cholerae is
further classified into two biotypes, EI Tor
and Classical, which differ in certain genetic
and phenotypic characteristics.

33. d) Water sources

The primary reservoir for Vibrio cholerae
is water sources, particularly in regions
where water sanitation is inadequate.



164 | Page

34. a) Culture on selective media

The presence of Vibrio cholerae in
contaminated water can be detected using
culture on selective media, which supports
the growth of the bacterium while inhibiting
others.

35. a) Seafood

Cholera outbreaks are most commonly
associated with the consumption of
contaminated seafood, which can harbor
Vibrio cholerae.

36. a) Dehydration

The primary complication associated with
severe cholera is dehydration, resulting from
rapid fluid loss due to profuse diarrhea.

37. b) Gram-negative cocci

Neisseria species are characterized as
Gram-negative cocci, often found in pairs,
with a characteristic kidney or coffee bean
shape.

38. a) Meningitis

Neisseria meningitidis is commonly
associated with meningitis, an inflammation
of the protective membranes covering the
brain and spinal cord.

39. b) N. gonorrhoeae
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Neisseria gonorrhoeae is responsible for
most cases of gonorrhea, a sexually
transmitted infection affecting the genital
tract, pharynx, and rectum.

40. a) Respiratory tract

The primary site of colonization for N.
meningitidis is the respiratory tract, where it
can be carried asymptomatically or cause
invasive disease.

41. ¢) Thayer Martin agar

Thayer Martin agar is a selective medium
commonly used for isolating Neisseria
species, containing antibiotics to inhibit the
growth of contaminating bacteria.

42. a) Neisseria species are oxidase-positive,
meaning they produce the enzyme
cytochrome c oxidase, which is used in the
identification of these bacteria.

43. b) Cocci in pairs

The morphology of Neisseria species is
described as cocci in pairs, often with a
characteristic coffee bean or kidney shape.

44. a) Amies transport medium

Amies transport medium is commonly
used for preserving Neisseria specimens
during transport to the laboratory to
maintain viability.
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45. ¢) Phagocytosis

The polysaccharide capsule in N.
meningitidis is an important virulence factor
as it protects the bacterium from
phagocytosis by the host immune system.

46. ¢) Culture and identification

The primary method for diagnosing
Neisseria infections is through culture and
identification, often supported by
biochemical tests and microscopy.

47. d) All of the above

Neisseria gonorrhoeae can cause
infections in the genital tract, pharynx, and
rectum, depending on the site of exposure.

48. c) It is non-pathogenic and colonizes the
upper respiratory tract

Neisseria lactamica is typically non-
pathogenic and commonly colonizes the
upper respiratory tract, particularly in
children.

49. b) Sexual contact

The primary mode of transmission for
Neisseria gonorrhoeae is through sexual
contact, including vaginal, oral, and anal
intercourse.

50. a) The antimicrobial resistance of

Neisseria gonorrhoeae is a global concern,
particularly with the emergence of strains
resistant to multiple classes of antibiotics.

Gram Negative Bacteria
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1. Neisseria meningitidis can be
serologically grouped based on:

a) Capsular polysaccharides
b) Antibiotic resistance patterns
¢) Toxin production

d) Outer membrane proteins

2. The presence of N. gonorrhoeae in the
female genital tract may lead to which
condition?

a) Endometriosis
b) Pelvic inflammatory disease
c) Cervical cancer

d) Ovarian cysts

3. Neisseria gonorrhoeae infections can
cause urethritis and epididymitis in males
but are typically asymptomatic in
females. True or False?

4. Neisseria gonorrhoeae can develop
resistance to antibiotics through:

a) Mutation
b) Conjugation
¢) Transduction

d) Transformation

5. Which of the following statements is
true regarding Neisseria?

a) They are facultative anaerobes
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b) They ferment lactose
c) They are non-motile

d) They are catalase-negative

6. Blood cultures are recommended for
patients suspected to have disseminated
Neisseria meningitidis infection.

a) True.

b) False.

7. During routine microscopic
examination of gram-stained clinical
specimens, which characteristic
morphological feature is observed in
Neisseria species?

a) Gram-positive cocci in clusters
b) Gram-negative rods
c¢) Gram-negative cocci in pairs

d) Gram-variable bacilli

8. Which of the following statements is
true regarding Neisseria lactamica?

a) It is considered a serious pathogen
b) It is a causative agent of meningitis
c) It is catalase-negative

d) It is commonly isolated from the upper
respiratory tract

9. Which of the following Neisseria
species are known to cause infections in
the eyes?
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a) Neisseria meningitidis
b) Neisseria gonorrhoeae
c) Neisseria lactamica

d) Neisseria sicca

10. Which of the following laboratory

tests is commonly used to differentiate N.

gonorrhoeae from N. meningitidis?
a) Auxotyping

b) Serotyping

c) Phage typing

d) Genetic fingerprinting

11. Neisseria meningitidis serogroup B is
known for its challenge in vaccine
development due to the presence of:

a) Polysaccharide capsule
b) Lipopolysaccharide

c) Pili

d) Biofilm

12. The capsule of N. meningitidis is
composed of:

a) Polysaccharides
b) Proteins

c) Lipid A

d) DNA

13. Which of the following Neisseria
species is commonly associated with
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respiratory tract infections in elderly
individuals?

a) Neisseria meningitidis
b) Neisseria gonorrhoeae
c) Neisseria lactamica

d) Neisseria sicca

14. Which of the following virulence
factors contributes to the attachment of
N. gonorrhoeae to host epithelial cells?

a) Capsule
b) IgA protease
c) Lipopolysaccharide

d) Type IV pili

15. Which of the following Neisseria
species is known for its production of IgA
protease, which can help evade the host
immune system?

a) Neisseria meningitidis
b) Neisseria gonorrhoeae
c) Neisseria lactamica

d) Neisseria sicca

16. Which of the following Neisseria
species is typically found as normal flora
on human mucous membranes?

a) Neisseria meningitidis
b) Neisseria gonorrhoeae

¢) Neisseria lactamica
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d) Neisseria sicca

17. Which of the following conditions can
be caused by Neisseria meningitidis and
results in an inflammation of the
meninges and cerebrospinal fluid?

a) Pneumonia
b) Meningitis
c) Urethritis

d) Bacterial vaginosis

Moraxella catarrhalis

18. Moraxella catarrhalis is a gram-
negative bacterium primarily associated
with infections in which anatomical site?

a) Respiratory tract
b) Genitourinary tract
c) Gastrointestinal tract

d) Skin

19. Moraxella catarrhalis is a common
cause of:

a) Pneumonia
b) Urinary tract infections
¢) Skin infections

d) Gastroenteritis
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20. Which of the following is a
distinguishing characteristic of Moraxella
catarrhalis morphology?

a) Gram-negative cocci
b) Gram-negative rods
c¢) Gram-positive cocci

d) Gram-positive rods

21. Moraxella catarrhalis is catalase:
a) Positive

b) Negative

22. Which of the following media is
commonly used for isolating Moraxella
catarrhalis?

a) Blood agar
b) MacConkey agar
c) Chocolate agar

d) Sabouraud agar

23. Moraxella catarrhalis is oxidase:
a) Positive

b) Negative

24. Which of the following tests can be
used to differentiate Moraxella
catarrhalis from Neisseria species?

a) Sugar fermentation test
b) Catalase test

¢) Oxidase test
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d) Urease test

25. Moraxella catarrhalis is typically
sensitive to which class of antibiotics?

a) Beta-lactams
b) Macrolides
¢) Aminoglycosides

d) Tetracyclines

26. Which of the following conditions can
be caused by Moraxella catarrhalis and
results in an infection of the middle ear?

a) Otitis media
b) Sinusitis

c) Pharyngitis
d) Bronchitis

27. The antimicrobial susceptibility
testing of Moraxella catarrhalis is
typically performed using which type of
agar?

a) Chocolate agar
b) MacConkey agar
c) Mueller-Hinton agar

d) Thayer-Martin agar

28. Which of the following statements is
true regarding Moraxella catarrhalis?

a) It is a lactose fermenter

b) It produces green pigment on agar plates
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c) Itis motile

d) It is non-motile

29. Moraxella catarrhalis is a common
cause of conjunctivitis in children.

a) True.
b) False.

30. Moraxella catarrhalis is a significant
cause of sexually transmitted infections.

a) True.

b) False.

31. Moraxella catarrhalis is susceptible to
all commercially available antibiotics.

a) True.

b) False.

32. Which of the following statements is
true about Moraxella catarrhalis?

a) It is an obligate anaerobe

b) It is a commensal organism of the human
respiratory tract

c) It is acid-fast

d) It has a polysaccharide capsule

33. Moraxella catarrhalis infections are a
common cause of chronic obstructive
pulmonary disease (COPD)
exacerbations.

a) True.



171 |Page

b) False.

34. Which of the following tests is
commonly used to determine the beta-
lactamase activity of Moraxella
catarrhalis isolates?

a) Coagulase test
b) Catalase test
c) Oxidase test

d) Nitrocefin disk test

35. Moraxella catarrhalis is commonly
associated with which of the following
respiratory tract infections?

a) Bronchitis
b) Pneumonia
c) Pharyngitis
d) Sinusitis

36. Which of the following is NOT a
common risk factor for Moraxella
catarrhalis infections?

a) Smoking
b) Chronic lung disease
¢) Immunocompromised status

d) Recent travel to tropical regions

37. Moraxella catarrhalis can colonize the

upper respiratory tract without causing
infection.

a) True.
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b) False?

38. Delayed or inappropriate treatment of
Moraxella catarrhalis infections can lead
to:

a) Antibiotic resistance
b) Recurrent infections
c) Complications

d) All of the above

39. Moraxella catarrhalis infections are
more common in children than in adults.

a) True.

b) False.

40. Moraxella catarrhalis is
predominantly transmitted through:

a) Respiratory droplets
b) Sexual contact
c) Fecal-oral route

d) Vector-borne transmission

41. Which of the following laboratory
tests is commonly used to differentiate
Moraxella catarrhalis from other
bacteria?

a) Biochemical testing
b) Serotyping

¢) Phage typing

d) DNA fingerprinting
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42. Moraxella catarrhalis can cause d) Allergic rhinitis
infections in the lower respiratory tract,
including:

a) Bronchitis
b) Pneumonia
c) Tuberculosis

d) Cystic fibrosis

43. Moraxella catarrhalis infections can
lead to the development of complications
such as:

a) Ear infections
b) Sinus infections
¢) Lung abscesses

d) All of the above

44. Which of the following is NOT a
common symptom of Moraxella
catarrhalis infection?

a) Cough
b) Fever
c) Rash

d) Nasal congestion

45. Moraxella catarrhalis is a common
cause of acute exacerbations in patients
with which respiratory condition?

a) Asthma
b) Tuberculosis

¢) Cystic fibrosis
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1 A 26 A
2 B 27 C
3 A 28 D
4 A 29 A
5 A 30 B
6 A 31 B
7 C 32 B
8 D 33 A
9 B 34 D
10 B 35 D
11 A 36 D
12 A 37 A
13 D 38 D
14 D 39 A
15 B 40 A
16 C 41 A
17 B 42 B
18 A 43 D
19 A 44 C
20 A 45 C
21 A

22 C

23 A

24 C

25 A
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1. a) Capsular polysaccharides

Neisseria meningitidis can be serologically
grouped based on its capsular
polysaccharides, which are critical for
immune system evasion and are used in
vaccine development.

2. b) Pelvic inflammatory disease

The presence of N. gonorrhoeae in the
female genital tract can lead to pelvic
inflammatory disease, a serious infection
that can cause infertility and chronic pelvic
pain.

3. a) Neisseria gonorrhoeae infections often
cause urethritis and epididymitis in males,
while females are frequently asymptomatic,
increasing the risk of undiagnosed and
untreated infections.

4. a) Mutation

Neisseria gonorrhoeae can develop
resistance to antibiotics primarily through
genetic mutations, which alter drug targets
or metabolic pathways, reducing drug
efficacy.

5. a) They are facultative anaerobes

Neisseria species are facultative
anaerobes, meaning they can grow in both
the presence and absence of oxygen.

6. a) Blood cultures are recommended for
patients suspected of having disseminated
Neisseria meningitidis infection, as it can
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spread to the bloodstream and other sterile
sites.

7. ¢) Gram-negative cocci in pairs

During microscopic examination of gram-
stained clinical specimens, Neisseria species
appear as Gram-negative cocci in pairs,
often described as "coffee bean™ shaped.

8. d) It is commonly isolated from the upper
respiratory tract

Neisseria lactamica is typically a non-
pathogenic species that colonizes the upper
respiratory tract, especially in children.

9. b) Neisseria gonorrhoeae

Neisseria gonorrhoeae can cause
infections in the eyes, such as conjunctivitis,
particularly in newborns during passage
through the birth canal.

10. b) Serotyping

Serotyping is commonly used to
differentiate N. gonorrhoeae from N.
meningitidis, based on differences in their
surface antigens.

11. a) Polysaccharide capsule

The polysaccharide capsule of N.
meningitidis serogroup B resembles human
neural antigens, complicating vaccine
development due to potential autoimmune
responses.
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12. a) Polysaccharides

The capsule of N. meningitidis is
composed of polysaccharides, which help
protect the bacterium from phagocytosis and
are used in vaccine formulations.

13. d) Neisseria sicca

Neisseria sicca is associated with
respiratory tract infections, particularly in
elderly individuals or those with weakened
immune systems.

14.d) Type IV pili

Type IV pili are a key virulence factor for
N. gonorrhoeae, facilitating attachment to
host epithelial cells and colonization.

15. b) Neisseria gonorrhoeae

Neisseria gonorrhoeae produces IgA
protease, an enzyme that degrades
immunoglobulin A (IgA), helping the
bacterium evade the host immune response.

16. c) Neisseria lactamica

Neisseria lactamica is typically found as
normal flora on human mucous membranes,
particularly in the upper respiratory tract.

17. b) Meningitis

Neisseria meningitidis can cause
meningitis, an inflammation of the meninges
and cerebrospinal fluid, leading to severe
neurological symptoms and potential death.
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18. a) Respiratory tract

Moraxella catarrhalis is a gram-negative
bacterium primarily associated with
infections in the respiratory tract, including
otitis media and sinusitis.

19. a) Pneumonia

Moraxella catarrhalis is a common cause
of pneumonia, particularly in elderly
individuals and those with chronic
respiratory diseases.

20. a) Gram-negative cocci

Moraxella catarrhalis is characterized
morphologically as gram-negative cocci,
typically found in pairs.

21. a) Positive

Moraxella catarrhalis is catalase-positive,
meaning it produces the enzyme catalase,
which breaks down hydrogen peroxide into
water and oxygen.

22. ¢) Chocolate agar

Chocolate agar is commonly used for
isolating Moraxella catarrhalis, providing
the nutrients needed for its growth and
suppressing contaminants.

23. a) Positive

Moraxella catarrhalis is oxidase-positive,
indicating the presence of cytochrome c
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oxidase, an enzyme involved in the electron
transport chain.

24. ¢) Oxidase test

The oxidase test can differentiate
Moraxella catarrhalis from Neisseria
species, as both are oxidase-positive but
differ in other biochemical characteristics.

25. a) Beta-lactams

Moraxella catarrhalis is typically sensitive
to beta-lactam antibiotics, although
resistance can occur due to the production of
beta-lactamase enzymes.

26. a) Otitis media

Moraxella catarrhalis can cause otitis
media, an infection of the middle ear,
particularly in children.

27. ¢) Mueller-Hinton agar

Mueller-Hinton agar is used for
antimicrobial susceptibility testing of
Moraxella catarrhalis, allowing for the
assessment of antibiotic resistance.

28. d) It is non-motile

Moraxella catarrhalis is non-motile,
meaning it does not have the structures
required for motility, such as flagella.

29. a) Moraxella catarrhalis can cause
conjunctivitis, particularly in children,
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where it infects the conjunctiva, the mucous
membrane covering the eye.

30. b) Moraxella catarrhalis is not a
significant cause of sexually transmitted
infections; it primarily affects the respiratory
tract.

31. b) Moraxella catarrhalis is not
susceptible to all commercially available
antibiotics; resistance can occur, particularly
due to beta-lactamase production.

32. b) It is a commensal organism of the
human respiratory tract

Moraxella catarrhalis is a commensal
organism commonly found in the human
respiratory tract, particularly in the
nasopharynx.

33. a) Moraxella catarrhalis infections are a
common cause of chronic obstructive
pulmonary disease (COPD) exacerbations,
leading to increased symptoms and
complications.

34. d) Nitrocefin disk test

The nitrocefin disk test is used to detect
beta-lactamase activity in Moraxella
catarrhalis isolates, indicating resistance to
beta-lactam antibiotics.

35. d) Sinusitis
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Moraxella catarrhalis is commonly
associated with respiratory tract infections,
including sinusitis, where it infects the sinus
cavities.

36. d) Recent travel to tropical regions

Recent travel to tropical regions is not a
common risk factor for Moraxella
catarrhalis infections, which are more
associated with factors like smoking and
chronic lung disease.

37. a) Moraxella catarrhalis can colonize the
upper respiratory tract without causing
infection, existing as part of the normal flora
in some individuals.

38. d) All of the above

Delayed or inappropriate treatment of
Moraxella catarrhalis infections can lead to
antibiotic resistance, recurrent infections,
and complications.

39. a) Moraxella catarrhalis infections are
more common in children than in adults,
often presenting as otitis media or
respiratory infections.

40. a) Respiratory droplets

Moraxella catarrhalis is predominantly
transmitted through respiratory droplets,
facilitating the spread of the bacterium in
close-contact settings.
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41. a) Biochemical testing

Biochemical testing is commonly used to
differentiate Moraxella catarrhalis from
other bacteria, based on metabolic and
enzymatic activity.

42. b) Pneumonia

Moraxella catarrhalis can cause lower
respiratory tract infections, including
pneumonia, particularly in individuals with
underlying health conditions.

43. d) All of the above

Moraxella catarrhalis infections can lead
to complications such as ear infections,
sinus infections, and lung abscesses,
particularly in susceptible individuals.

44. c) Rash

Rash is not a common symptom of
Moraxella catarrhalis infection, which more
commonly presents with respiratory
symptoms such as cough and nasal
congestion.

45. ¢) Cystic fibrosis

Moraxella catarrhalis is a common cause
of acute exacerbations in patients with cystic
fibrosis, contributing to respiratory
complications.
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Haemophilus influenzae

1. Haemophilus influenzae is a gram-
negative bacterium primarily associated
with infection in which anatomical site?

a) Respiratory tract
b) Genitourinary tract
c) Gastrointestinal tract

d) Skin

2. Haemophilus influenzae is a common
cause of:

a) Pneumonia
b) Urinary tract infections
c) Skin infections

d) Gastroenteritis

3. Haemophilus influenzae is catalase:
a) Positive

b) Negative

4. Which of the following media is
commonly used for isolating Haemophilus
influenzae?

a) Blood agar
b) MacConkey agar
c) Chocolate agar

d) Sabouraud agar
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5. Haemophilus influenzae is oxidase:
a) Positive

b) Negative

6. Which of the following tests can be
used to differentiate Haemophilus
influenzae from other bacteria?

a) Nitrate reduction test
b) Voges-Proskauer test
c) Esculin hydrolysis test

d) X and V factor requirement

7. Which of the following virulence
factors is produced by Haemophilus
influenzae and aids in attachment to host
cells?

a) Capsule

b) Lipopolysaccharide
c) Pili

d) Endotoxin

8. Haemophilus influenzae is typically
classified into serotypes based on the
presence of:

a) Flagella
b) Capsular polysaccharides
c) Pili

d) Endotoxins
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9. Which of the following conditions can
be caused by Haemophilus influenzae and
results in inflammation of the meninges?

a) Meningitis
b) Pneumonia
c) Sinusitis

d) Otitis media

10. Haemophilus influenzae can be
differentiated into serotypes a-f based on
the presence of:

a) Endotoxin production
b) Flagella
c) Beta-lactamase production

d) Capsular polysaccharides

11. The antimicrobial susceptibility
testing of Haemophilus influenzae is
typically performed using which type of
agar?

a) Chocolate agar
b) MacConkey agar
c) Mueller-Hinton agar

d) Thayer-Martin agar

12. Which of the following statements is
true regarding Haemophilus influenzae?

a) It is a lactose fermenter
b) It produces green pigment on agar plates

¢) Itis motile
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d) It is non-motile

13. Haemophilus influenzae type b (Hib)
is an important cause of:

a) Meningitis in children
b) Urinary tract infections in adults
c) Gastroenteritis in infants

d) Skin infections in the elderly

14. Haemophilus influenzae infections are
more common in adults than in children.

a) True.

b) False.

15. The spread of Haemophilus influenzae
infections can be prevented through good
respiratory hygiene practices such as
covering the mouth and nose when
coughing or sneezing.

a) True.

b) False?

16. Which of the following statements is
true about Haemophilus influenzae?

a) It is an obligate anaerobe

b) It is a commensal organism of the human
respiratory tract

c) It is acid-fast

d) It has a polysaccharide capsule
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17. Haemophilus influenzae is a
significant cause of sexually transmitted
infections.

a) True.

b) False.

18. Which of the following tests is
commonly used to determine the beta-
lactamase activity of Haemophilus
influenzae isolates?

a) Coagulase test
b) Catalase test
c) Oxidase test

d) Nitrocefin disk test

19. Haemophilus influenzae infections can
cause infections in the lower respiratory
tract, resulting in conditions such as:

a) Bronchitis
b) Pneumonia
c) Tuberculosis

d) Cystic fibrosis

20. Haemophilus influenzae produces a
polysaccharide capsule that is a major
virulence factor and protects the
bacterium from:

a) Antibodies
b) Phagocytosis
c) Complement

d) Bacteriophages
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21. Which of the following laboratory
tests is commonly used to differentiate
Haemophilus influenzae from other
bacteria?

a) Biochemical testing
b) Serotyping

c) Phage typing

d) DNA fingerprinting

22. Haemophilus influenzae infections can
lead to the development of complications
such as:

a) Ear infections
b) Sinus infections
¢) Meningitis

d) All of the above

Mycobacterium Species

23. Mycobacterium tuberculosis is the
causative agent of:

a) Leprosy
b) Tuberculosis
¢) Buruli ulcer

d) Atypical mycobacterial infections

24. Which of the following staining
methods is commonly used to visualize
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acid-fast bacilli in mycobacterial
infections?

a) Gram stain
b) Giemsa stain
c) Ziehl-Neelsen stain

d) Wright stain

25. Mycobacterium tuberculosis is
classified as a:

a) Gram-negative bacterium
b) Gram-positive bacterium
c) Gram-variable bacterium

d) Acid-fast bacterium

26. Which of the following culture media
is commonly used for isolating and
growing Mycobacterium tuberculosis?

a) Blood agar
b) MacConkey agar
c¢) Lowenstein-Jensen medium

d) Sabouraud agar

27. The primary mode of transmission for
Mycobacterium tuberculosis is through:

a) Sexual contact
b) Fecal-oral route
¢) Vector-borne transmission

d) Inhalation of respiratory droplets
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28. Mycobacterium tuberculosis is an
intracellular pathogen that primarily
infects:

a) Epithelial cells
b) Nerve cells

¢) Red blood cells
d) Macrophages

29. Which of the following is a
characteristic feature of Mycobacterium
tuberculosis?

a) Flagella
b) Capsule
c) Pili

d) Mycolic acid in the cell wall

30. Which of the following terms
describes the dormant form of
Mycobacterium tuberculosis that can
persist in the host for years?

a) Active tuberculosis
b) Latent tuberculosis
c) Drug-resistant tuberculosis

d) Multidrug-resistant tuberculosis

31. The Mantoux tuberculin skin test is
used to detect:

a) Drug resistance in Mycobacterium
tuberculosis

b) Active tuberculosis infection
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c) Previous exposure to Mycobacterium
tuberculosis

d) Latent tuberculosis infection

32. Which of the following regions of the
body is most commonly affected by
Mycobacterium tuberculosis?

a) Lungs
b) Skin
c) Bones

d) Eyes

33. Which of the following is NOT a
symptom of active tuberculosis infection?

a) Cough

b) Fever

c) Weight gain
d) Night sweats

34. Which of the following antimicrobial
drugs is commonly used for the treatment
of Mycobacterium tuberculosis
infections?

a) Penicillin
b) Ciprofloxacin
¢) Azithromycin

d) Isoniazid

35. Mycobacterium leprae is the causative
agent of:
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a) Leprosy
b) Tuberculosis
c¢) Buruli ulcer

d) Atypical mycobacterial infections

36. Which of the following types of
leprosy is characterized by
hypopigmented skin lesions and loss of
sensation?

a) Tuberculoid leprosy
b) Lepromatous leprosy
c) Borderline leprosy

d) Indeterminate leprosy

37. Mycobacterium leprae primarily
infects:

a) Epithelial cells
b) Nerve cells
¢) Red blood cells

d) Macrophages

38. Mycobacterium avium complex
(MAC) is a group of species that
commonly cause infections in individuals
with:

a) HIV/AIDS
b) Diabetes
¢) Chronic lung disease

d) Cancer
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39. Which of the following is a
characteristic feature of Mycobacterium
avium complex (MAC)?

a) Acid-fast staining
b) Green pigment production
c) Capsule formation

d) Mycolic acid in the cell wall

40. Mycobacterium avium complex
(MAC) infections can cause a variety of
clinical manifestations, including:

a) Pulmonary infections
b) Disseminated infections
¢) Skin and soft tissue infections

d) All of the above

41. Mycobacterium ulcerans is the
causative agent of:

a) Leprosy
b) Tuberculosis
c) Buruli ulcer

d) Atypical mycobacterial infections

42. Which of the following is a
characteristic feature of Mycobacterium
ulcerans?

a) Acid-fast staining
b) Green pigment production
c¢) Capsule formation

d) Mycolic acid in the cell wall
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43. Mycobacterium ulcerans infections
primarily affect which anatomical site?

a) Lungs
b) Skin and subcutaneous tissue
c¢) Gastrointestinal tract

d) Urinary tract

44. Mycobacterium kansasii is a species
commonly associated with:

a) Pulmonary infections
b) Gastrointestinal infections
¢) Urinary tract infections

d) Skin and soft tissue infections

45. Which of the following species of
mycobacteria is NOT considered a
member of the Mycobacterium
tuberculosis complex?

a) Mycobacterium bovis
b) Mycobacterium africanum
c) Mycobacterium canettii

d) Mycobacterium avium

46. Mycobacterium marinum is a species
commonly associated with:

a) Pulmonary infections
b) Gastrointestinal infections
¢) Skin and soft tissue infections

d) Urinary tract infections
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47. Which of the following species of
mycobacteria is commonly associated
with infections in individuals with cystic
fibrosis?

a) Mycobacterium abscessus
b) Mycobacterium fortuitum
c) Mycobacterium chelonae

d) Mycobacterium smegmatis

48. Mycobacterium lepromatosis is a
species closely related to Mycobacterium
leprae and is associated with:

a) Tuberculosis
b) Leprosy
c) Buruli ulcer

d) Atypical mycobacterial infections

49. Mycobacterium scrofulaceum is a
species commonly associated with
infections in which anatomical site?

a) Lungs
b) Lymph nodes
¢) Skin and soft tissue

d) Gastrointestinal tract

50. Which of the following mycobacterial
species is associated with the development
of granulomatous infections in
immunocompromised individuals?

a) Mycobacterium marinum
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b) Mycobacterium haemophilum
¢) Mycobacterium chelonae

d) Mycobacterium gordonae

51. Mycobacterium xenopi is a species
commonly associated with infections in
individuals with a history of:

a) Travel to tropical regions
b) Exposure to contaminated water or soil
c¢) Farming or agricultural activities

d) Healthcare-associated infections

52. Which of the following is a rapid
molecular method commonly used for the
detection of Mycobacterium tuberculosis
and its drug resistance?

a) Acid-fast staining
b) Ziehl-Neelsen smear
c) Polymerase chain reaction (PCR)

d) Culture on Lowenstein-Jensen medium

53. Mycobacterium abscessus infections
are notoriously difficult to treat due to
their:

a) Intrinsic antibiotic resistance
b) Slow growth rate
c¢) Formation of biofilms

d) Production of beta-lactamases
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54. Mycobacterium chelonae infections
are commonly associated with:

a) Pulmonary infections
b) Gastrointestinal infections
c) Skin and soft tissue infections

d) Urinary tract infections

55. Mycobacterium fortuitum is a rapidly

growing species of mycobacteria that is
commonly associated with infections
following:

a) Surgery
b) Endoscopy procedures
c) Catheter insertion

d) Intravenous drug use

56. Mycobacterium bovis is a species
closely related to Mycobacterium
tuberculosis and is primarily associated
with infections in:

a) Cattle and other animals
b) Humans exposed to contaminated water
¢) Humans living in crowded conditions

d) Healthcare workers

57. Mycobacterium intracellulare is a
species commonly associated with
infections in individuals with:

a) Chronic lung disease
b) Diabetes mellitus

¢) HIV/AIDS
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d) Cystic fibrosis

58. Mycobacterium kansasii infections
can resemble infections caused by
Mycobacterium tuberculosis and are
commonly associated with:

a) Pulmonary infections
b) Gastrointestinal infections
¢) Skin and soft tissue infections

d) Urinary tract infections

59. Mycobacterium gordonae is a species
commonly associated with:

a) Pulmonary infections
b) Gastrointestinal infections
c) Skin and soft tissue infections

d) Urinary tract infections

60. Mycobacterium smegmatis is a species
commonly used in laboratories for which
of the following purposes?

a) Research on drug-resistant tuberculosis
b) Production of diagnostic tests for leprosy
c) Genetic engineering studies

d) Vaccine development for mycobacterial
infections
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Brucella species

61. Which of the following Brucella
species is responsible for the majority of
human brucellosis cases worldwide?

a) Brucella abortus
b) Brucella melitensis
c) Brucella suis

d) Brucella canis

62. Brucella species primarily infect
which body system in humans?

a) Respiratory system
b) Gastrointestinal system
c) Genitourinary system

d) Musculoskeletal system

63. The main route of transmission for
Brucella species to humans is through:

a) Inhalation of contaminated aerosols
b) Ingestion of contaminated food or water
c) Sexual contact with infected individuals

d) Direct contact with infected animals

64. Which laboratory test is considered
the gold standard for diagnosing
brucellosis?

a) Blood culture

b) Serological testing (e.g., antibody
detection)
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c) Polymerase chain reaction (PCR)

d) Chest X-ray

65. Which of the following clinical
manifestations is commonly associated
with brucellosis?

a) Pneumonia
b) Meningitis

c) Hepatitis

d) Osteomyelitis

66. Which of the following laboratory
biosafety levels (BSL) is recommended for
working with virulent strains of Brucella
species?

a) BSL-1
b) BSL-2
c) BSL-3
d) BSL-4

67. Which animal is considered the
primary reservoir for Brucella
melitensis?

a) Cattle

b) Sheep and goats
¢) Pigs

d) Dogs

68. The treatment of choice for brucellosis
includes a combination of antibiotics,
typically including:
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a) Penicillin
b) Erythromycin
c) Ciprofloxacin

d) Rifampin

69. Which of the following prevention
strategies is effective against brucellosis?

a) Vaccination of animals

b) Quarantine and testing of imported
animals

c) Pasteurization of milk and dairy products

d) All of the above

70. Which biochemical test is commonly
used to differentiate Brucella species from
other organisms?

a) Catalase test
b) Novobiocin test
c) Urease test

d) Coagulase test

71. Brucella species can be most
commonly isolated from which of the
following specimens?

a) Blood

b) Urine

c¢) Cerebrospinal fluid (CSF)
d) Synovial fluid
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Stenotrophomonas maltophilia

72. Which of the following is a common
clinical manifestation of
Stenotrophomonas maltophilia infection?

A. Cellulitis
B. Urinary tract infection
C. Gastroenteritis

D. Pneumonia

73. Which of the following is an effective
treatment option for Stenotrophomonas
maltophilia infections?

A. Ampicillin
B. Ciprofloxacin
C. Vancomycin

D. Erythromycin

74. Which of the following factors
contributes to the multidrug resistance
observed in Stenotrophomonas
maltophilia?

A. Production of extended-spectrum beta-
lactamases (ESBLS)

B. Efflux pump-mediated resistance
mechanisms

C. Intrinsic resistance to antimicrobial
agents

D. Acquisition of plasmids encoding
resistance genes
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75. Stenotrophomonas maltophilia is A. Enterobacteriaceae
enerally most suscepti i

generafly m ptible to which B. Pseudomonadaceae

antimicrobial agent?

A. Trimethoprim-sulfamethoxazole C. Moraxellaceae

B. Penicillin D. Burkholderiaceae

C. Gentamicin

79. Burkholderia cepacia is commonly

associated with infections in which body

systems?

D. Ceftriaxone

76. Stenotrophomonas maltophilia is a A. Respiratory and urinary tracts

member of which bacterial family? i . .
y B. Gastrointestinal and cardiovascular

A. Enterobacteriaceae systems
B. Pseudomonadaceae C. Integumentary and musculoskeletal
systems

C. Streptococcaceae

D. Nervous and endocrine systems
D. Moraxellaceae y

77. Stenotrophomonas maltophilia is
commonly found in the sputum of
patients with which underlying lung
condition?

A. Chronic obstructive pulmonary disease
(COPD)

B. Pulmonary tuberculosis
C. Lung abscess

D. Bronchiectasis

Burkholderia cepacia

78. Burkholderia cepacia is a gram-
negative bacterium belonging to which
bacterial family?
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Answer Key
1 Al 31 D | 61 B
2 Al 322 A| e B
3 Al 3| c| 63 B
4 c | 34 D les | A
5 Al3xs | A]le | C
6 D3| A6 | C
7 A | 37 B 67 B
8 B 38 | A | 68 D
9 Al 39 | A 6 D
10 D | 40 Dl 70| C
11 | c | & c | 2 D
12 D[ a2 A 7 D
13 | A 43 B 73 B
14 B 4 | A | 74 B
15 | A | 45 Dl | A
16 DI 4 | c | 76 B
17 B 47 | AL 77 A
18 D | 48 B 78 D
19 B 49 B 79 | A
20 B 50 B
21 | A | 51 B
22 D [ 52 C
23 B 53 | A
24 | C 54 | C
25 D[ s | A
26 | C 56 | A
27 D [ s7 | A
28 D 58 | A
29 D [ 59 C
30 B 60 | C
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1. a) Respiratory tract

Haemophilus influenzae primarily infects
the respiratory tract, leading to conditions
such as pneumonia, bronchitis, and otitis
media.

2. a) Pneumonia

Haemophilus influenzae is a common
cause of pneumonia, especially in children
and the elderly, causing inflammation and
infection of the lungs.

3. a) Positive

Haemophilus influenzae is catalase-
positive, meaning it produces the enzyme
catalase, which breaks down hydrogen
peroxide into water and oxygen.

4. c) Chocolate agar

Chocolate agar is commonly used to
isolate Haemophilus influenzae, as it
provides the necessary nutrients and growth
factors like NAD (factor V) and hemin
(factor X).

5. a) Positive

Haemophilus influenzae is oxidase-
positive, indicating the presence of
cytochrome c oxidase, an enzyme involved
in the bacterial electron transport chain.

6. d) X and V factor requirement
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Haemophilus influenzae requires both X
(hemin) and V (NAD) factors for growth,
distinguishing it from other bacteria that do
not have these growth requirements.

7. a) Capsule

The capsule of Haemophilus influenzae is
a major virulence factor, helping the
bacterium evade phagocytosis by the host's
immune system and adhere to host cells.

8. b) Capsular polysaccharides

Haemophilus influenzae is classified into
serotypes based on its capsular
polysaccharides, which are important for
virulence and immune system evasion.

9. a) Meningitis

Haemophilus influenzae can cause
meningitis, particularly in young children,
leading to inflammation of the meninges and
potentially severe neurological damage.

10. d) Capsular polysaccharides

The differentiation into serotypes a-f is
based on the variation in capsular
polysaccharides of Haemophilus influenzae,
which play a role in immune evasion.

11. ¢) Mueller-Hinton agar

Mueller-Hinton agar is used for
antimicrobial susceptibility testing of
Haemophilus influenzae, allowing for
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standardized measurement of antibiotic
resistance.

12. d) It is non-motile

Haemophilus influenzae is non-motile,
meaning it lacks structures like flagella for
movement.

13. a) Meningitis in children

Haemophilus influenzae type b (Hib) is a
leading cause of bacterial meningitis in
children, which can be life-threatening
without prompt treatment.

14. False

Haemophilus influenzae infections are
more common in children than in adults,
particularly before the widespread use of the
Hib vaccine.

15. True

Good respiratory hygiene practices, such
as covering the mouth and nose when
coughing or sneezing, can help prevent the
spread of Haemophilus influenzae
infections.

16. d) It has a polysaccharide capsule

Haemophilus influenzae possesses a
polysaccharide capsule, which is a key
virulence factor that helps protect the
bacterium from the host immune response.

Gram Negative Bacteria

17. False

Haemophilus influenzae is not a
significant cause of sexually transmitted
infections; it primarily causes respiratory
tract infections.

18. d) Nitrocefin disk test

The nitrocefin disk test is commonly used
to determine the beta-lactamase activity of
Haemophilus influenzae isolates, indicating
resistance to beta-lactam antibiotics.

19. b) Pneumonia

Haemophilus influenzae can cause lower
respiratory tract infections, such as
pneumonia, which can be severe in children,
the elderly, and immunocompromised
individuals.

20. b) Phagocytosis

The polysaccharide capsule of
Haemophilus influenzae protects the
bacterium from phagocytosis, allowing it to
evade the host immune system.

21. a) Biochemical testing

Biochemical testing is used to
differentiate Haemophilus influenzae from
other bacteria, based on its unique metabolic
and enzymatic characteristics.

22. d) All of the above
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Haemophilus influenzae infections can
lead to complications such as ear infections,
sinus infections, and meningitis, especially
in susceptible populations.

23. b) Tuberculosis

Mycobacterium tuberculosis is the
causative agent of tuberculosis, a serious
infectious disease that primarily affects the
lungs.

24. c¢) Ziehl-Neelsen stain

The Ziehl-Neelsen stain is commonly
used to visualize acid-fast bacilli, such as
Mycobacterium tuberculosis, which resist
decolorization by acid-alcohol.

25. d) Acid-fast bacterium

Mycobacterium tuberculosis is classified
as an acid-fast bacterium due to its unique
cell wall structure, which contains mycolic
acids that retain stains even when exposed to
acidic conditions.

26. c) Lowenstein-Jensen medium

Lowenstein-Jensen medium is a
specialized culture medium used for
isolating and growing Mycobacterium
tuberculosis due to its ability to support
slow-growing mycobacteria.

27. d) Inhalation of respiratory droplets

Mycobacterium tuberculosis is primarily
transmitted through the inhalation of
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respiratory droplets from an infected person,
making it highly contagious.

28. d) Macrophages

Mycobacterium tuberculosis is an
intracellular pathogen that primarily infects
macrophages, evading the immune response
and creating granulomas.

29. d) Mycolic acid in the cell wall

The cell wall of mycobacteria is
composed of several layers, with the
outermost layer being the mycolic acid
layer. This layer acts as a protective barrier,
providing structural integrity and
impermeability to the bacterial cell. The
presence of mycolic acids contributes to the
acid-fast staining property of mycobacteria.

30. b) Latent tuberculosis

People with latent TB do not feel sick and
are not contagious. However, they still have
the potential to develop active tuberculosis
in the future if their immune system
becomes compromised or weakened. It is
estimated that 5-10% of individuals with
latent TB will go on to develop active TB at
some point in their lives.

31. d) Latent tuberculosis infection

The Mantoux tuberculin skin test detects
immune responses to Mycobacterium
tuberculosis antigens, indicating latent
tuberculosis infection.
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32. a) Lungs

The lungs are the primary site of infection
for Mycobacterium tuberculosis, where the
bacteria cause pulmonary tuberculosis.

33. ¢) Weight gain

Weight gain is not a symptom of active
tuberculosis; symptoms typically include
weight loss, cough, fever, and night sweats.

34. d) Isoniazid

Isoniazid is a first-line antibiotic used in
the treatment of tuberculosis, often in
combination with other drugs to prevent
resistance.

35. a) Leprosy

Leprosy, also known as Hansen's disease,
is a chronic infectious disease caused by the
bacterium Mycobacterium leprae. It
primarily affects the skin, nerves, and
mucous membranes of the upper respiratory
tract, eyes, and nasal passages.

36. a) Tuberculoid leprosy

Tuberculoid leprosy is characterized by
hypopigmented skin lesions and loss of
sensation due to nerve damage, representing
a less severe form of the disease.

37. b) Nerve cells
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Mycobacterium leprae primarily infects
nerve cells, leading to nerve damage and the
characteristic symptoms of leprosy.

38. a) HIV/AIDS

Mycobacterium avium complex (MAC)
refers to a group of closely related bacteria,
including M. avium, Mycobacterium
intracellular, and Mycobacterium chimaera.
(MAC) infections are common in
individuals with HIV/AIDS, leading to
disseminated infections and other
complications.

39. a) Acid-fast staining

MAC bacteria, like other mycobacteria,
are acid-fast, retaining certain dyes even
when exposed to acidic decolorization
processes.

40. d) All of the above

MAC infections can cause a range of
clinical manifestations, including pulmonary
infections, disseminated infections, and skin
and soft tissue infections.

41. ¢) Buruli ulcer

Buruli ulcer is a chronic skin infection that
can lead to the formation of large ulcerated
wounds. The bacteria primarily affect
subcutaneous fat tissues, causing the
destruction of skin and underlying
structures.

42. a) Acid-fast staining
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Mycobacterium ulcerans, like other
mycobacteria, is identified through acid-fast
staining due to its unique cell wall structure.

43. b) Skin and subcutaneous tissue

Mycobacterium ulcerans primarily affects
the skin and subcutaneous tissue, leading to
the formation of deep, necrotic ulcers.

44. a) Pulmonary infections

Mycobacterium kansasii is commonly
associated with pulmonary infections,
resembling tuberculosis in clinical
presentation and radiographic findings.

45. d) Mycobacterium avium

Mycobacterium avium is not part of the
Mycobacterium tuberculosis complex; it is
part of the Mycobacterium avium complex
(MAC), causing opportunistic infections.

46. ¢) Skin and soft tissue infections

Mycobacterium marinum is associated
with skin and soft tissue infections, often
contracted from exposure to contaminated
water or fish.

47. a) Mycobacterium abscessus

Mycobacterium abscessus is commonly
associated with infections in individuals
with cystic fibrosis, often leading to chronic
lung infections.
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48. b) Leprosy

Mycobacterium lepromatosis is closely
related to Mycobacterium leprae and is
associated with leprosy, particularly a severe
form known as diffuse lepromatous leprosy.

49. b) Lymph nodes

Infection with Mycobacterium scrofulaceum
typically occurs in individuals with
weakened immune systems or underlying
health conditions. It most commonly causes
cervical lymphadenitis, which is the
inflammation of the lymph nodes in the
neck.

50. b) Mycobacterium haemophilum

Mycobacterium haemophilum is
associated with granulomatous infections,
particularly in immunocompromised
individuals.

51. b) Exposure to contaminated water or
soil

Mycobacterium xenopi infections are
often associated with exposure to
contaminated water or soil, affecting
individuals with underlying lung conditions.

52. ¢) Polymerase chain reaction (PCR)

PCR is a rapid molecular method used to
detect Mycobacterium tuberculosis and its
drug resistance, allowing for quicker
diagnosis and treatment planning.
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53. a) Intrinsic antibiotic resistance

Mycobacterium abscessus has intrinsic
antibiotic resistance, making infections
difficult to treat with standard antibiotics.

54. ¢) Skin and soft tissue infections

Mycobacterium chelonae is associated
with skin and soft tissue infections, often
following surgery or cosmetic procedures.

55. a) Surgery

Mycobacterium fortuitum is a rapidly
growing mycobacterium commonly
associated with infections following surgery
or other invasive procedures.

56. a) Cattle and other animals

Mycobacterium bovis is closely related to
Mycobacterium tuberculosis and primarily
infects cattle, though it can also infect
humans.

57. a) Chronic lung disease

Mycobacterium intracellulare is
associated with infections in individuals
with chronic lung disease, often causing
pulmonary symptoms similar to
tuberculosis.

58. a) Pulmonary infections

Mycobacterium kansasii infections can
resemble those caused by Mycobacterium
tuberculosis, primarily affecting the lungs.
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59. ¢) Skin and soft tissue infections

Mycobacterium gordonae is generally
considered non-pathogenic but can cause
skin and soft tissue infections in
immunocompromised individuals.

60. c) Genetic engineering studies

Mycobacterium smegmatis is used in
laboratories for genetic engineering studies
due to its rapid growth and genetic
tractability.

61. b) Brucella melitensis

Brucella melitensis is responsible for the
majority of human brucellosis cases
worldwide, often transmitted from infected
goats and sheep.

62. b) Gastrointestinal system

Brucella species primarily infect the
gastrointestinal system in humans, though
they can disseminate to other organs.

63. b) Ingestion of contaminated food or
water

The main route of transmission for
Brucella species to humans is through the
ingestion of contaminated food or water,
particularly unpasteurized dairy products.

64. a) Blood culture
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Blood culture is considered the gold
standard for diagnosing brucellosis,
allowing for the isolation and identification
of Brucella species.

65. ¢) Hepatitis

Brucellosis can lead to hepatitis,
characterized by liver inflammation,
jaundice, and elevated liver enzymes.

66. c) BSL-3

Laboratory work with virulent strains of
Brucella species requires Biosafety Level 3
(BSL-3) containment due to the risk of
aerosol transmission.

67. b) Sheep and goats

Sheep and goats are the primary
reservoirs for Brucella melitensis, which can
be transmitted to humans through direct
contact or consumption of contaminated
products.

68. d) Rifampin

The treatment of brucellosis typically
includes a combination of antibiotics, such
as doxycycline and rifampin, to prevent
relapse and complications.

69. d) All of the above

Effective prevention strategies against
brucellosis include vaccination of animals,
quarantine and testing of imported animals,
and pasteurization of milk and dairy
products.
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70. ) Urease test

The urease test is commonly used to
differentiate Brucella species, as they are
urease-positive, meaning they can hydrolyze
urea.

71. d) Synovial fluid

Brucella species can be isolated from
various specimens, including synovial fluid,
in cases of osteoarticular involvement.

72. d) Pneumonia

Stenotrophomonas maltophilia commonly
causes pneumonia, especially in hospitalized
patients with underlying conditions or
weakened immune systems.

73. b) Ciprofloxacin

Stenotrophomonas maltophilia infections
are effectively treated with ciprofloxacin,
although drug susceptibility testing is crucial
due to variable resistance patterns.

74. b) Efflux pump-mediated resistance
mechanisms

Multidrug resistance in
Stenotrophomonas maltophilia is often due
to efflux pumps that expel antibiotics from
the bacterial cell, reducing drug efficacy.

75. a) Trimethoprim-sulfamethoxazole
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Stenotrophomonas maltophilia is
generally most susceptible to trimethoprim-
sulfamethoxazole, a combination antibiotic.

76. b) Pseudomonadaceae

Stenotrophomonas maltophilia belongs to
the Pseudomonadaceae family, known for its
environmental versatility and opportunistic
pathogenicity.

77. a) Chronic obstructive pulmonary
disease (COPD)

Stenotrophomonas maltophilia is
commonly found in the sputum of patients
with COPD, where it can exacerbate
respiratory symptoms.

78. d) Burkholderiaceae

Burkholderia cepacia belongs to the
Burkholderiaceae family, a group of bacteria
known for their environmental resilience
and pathogenic potential in humans.

79. a) Respiratory and urinary tracts

Burkholderia cepacia is commonly
associated with respiratory tract infections,
especially in cystic fibrosis patients, and can
also cause urinary tract infections.

Gram Negative Bacteria
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Case

A 24-year-old male presents to the
emergency department with a painful,
swollen, and red right hand. He reported
accidentally cutting his palm while handling
tools two days ago. He noticed that the
wound was not healing properly and that the
pain and swelling had worsened. Upon
examination, the healthcare provider noted a
well-defined, erythematous, and fluctuant
area on his wound. swab sample was taken
to the lab which they inoculated in different
media plates. The next day upon observing
the plates, blood agar plate shows heavy
growth for beta-hemolytic bacteria. Gram
stain shows gram positive cocci in groups.

1. Which of the following is the most
likely causative agent of this infection?

a) Escherichia coli
b) Staphylococcus aureus
c) Streptococcus pneumoniae

d) Pseudomonas aeruginosa

Answer: b) Staphylococcus aureus

2. Which of the following biochemical
tests is used to differentiate the isolated
organism from the members of the
species?

a) Oxidase test
b) Coagulase test
c) Catalase test

d) Indole test

Clinical Case Studies

Answer: b) Coagulase test

Case

38 years old female presented to the
emergency department with complaints of a
painful red rash on her right forearm. She
mentioned that the rash had developed a few
days ago following a minor cut on her arm.
The patient noticed that the rash was not
improving and was increasingly tender.
Suspecting a possible skin infection, the
emergency healthcare provider evaluated her
condition further. Upon examination, the
healthcare provider observed a localized,
erythematous (red) and edematous (swollen)
lesion on patient’s right forearm, measuring
approximately 8 cm in diameter. The area
was warm to touch, and she complained of
severe pain. The patient had no signs of
systemic symptoms such as fever or chills.
Given the clinical findings and possibility of
a resistant infection, a detailed evaluation
was ordered. A sample from the wound was
collected for culture and sensitivity testing.
The culture subsequently grew
Staphylococcus aureus that was identified as
Methicillin-Resistant Staphylococcus aureus
(MRSA), confirming the diagnosis. The
MRSA isolate showed resistance to multiple
antibiotics, including methicillin, oxacillin,
and ciprofloxacin. Based on patient’s
clinical presentation and the wound culture
positive for MRSA, she was diagnosed with
a localized skin infection caused by
Methicillin-Resistant Staphylococcus aureus
(MRSA), indicating the need for appropriate
management and infection control measures.

1. Methicillin-Resistant Staphylococcus
aureus (MRSA) refers to strains of
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Staphylococcus aureus that are resistant
to:

a) Beta-lactam antibiotics
b) Aminoglycoside antibiotics
c¢) Fluoroquinolone antibiotics

d) Tetracycline antibiotics

Answer: a) Beta-lactam antibiotics

2. How is MRSA typically transmitted?
a) Direct contact with infected individuals
b) Inhalation of respiratory droplets
¢) Ingestion of contaminated food

d) Sexual transmission

Answer: a) Direct contact with infected
individuals

3. MRSA commonly causes:
a) Skin and soft tissue infections
b) Urinary tract infections
c) Bloodstream infections

d) All of the above

Answer: d) All of the above

4. \What is the first-line treatment for a
localized MRSA skin infection?

a) Incision and drainage
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b) Oral or intravenous antibiotics targeting
MRSA

c) Topical antiseptics

d) Supportive care only

Answer: a) Incision and drainage

Case

A 40-year-old female presents to the
dermatology clinic with a painful, red, and
pus-filled blister on her lower leg. The
patient reports that the lesion developed a
few days ago after she accidentally scraped
her leg while gardening. She tried cleaning
the wound at home but noticed increasing
redness, tenderness, and discharge. Lab
finding: Moderate growth, Gram positive,
oxacillin resistance

1. Which of the following types of
infection is most likely in this case?

a) Cellulitis
b) Impetigo
c) Furuncle

d) Erysipelas

Answer: b) Impetigo

2. Which of the following is the most
likely causative agent of this infection?

a) MSSA
b) MRSA
c) BHS
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d) Enterococcus Faecalis

Answer: b) MRSA

3. Which of the following antibiotics is the
drug of choice for treating this infection?

a) Vancomycin
b) Ciprofloxacin
c) Clindamycin

d) Augmentin

Answer: a) Vancomycin

Case

A 25-year-old female presents to the
primary care clinic with symptoms of a
urinary tract infection. The patient
complains of frequent urination, burning
sensation during urination, and lower
abdominal pain. She denies any history of
urinary tract infections in the past. Lab
finding Gram positive cocci in groups,
Oxidase positive, coagulase negative,
Novobiocin test positive.

1. Which of the following is the most
likely causative agent of this infection?

a) Staphylococcus epidermidis
b) Staphylococcus aureus
c) Streptococcus pneumoniae

d) Staphylococcus saprophyticus
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Answer: d) Staphylococcus saprophyticus

Case

A 4-year-old male presents to the emergency
department with a high fever, cough, and
difficulty breathing. The child's parents
report that he has been experiencing these
symptoms for the past two days. The child
has not received any vaccinations to date.
The patient's vital signs are checked, and a
chest X-ray is performed to evaluate his
respiratory status. Blood and sputum
samples are collected and sent for laboratory
testing. Lab finding: Heavy growth on blood
agar showing Alph hemolytic colonies,
Gram stain is showing Gram positive cocci
in chain.

1. Which of the following is the most
likely causative agent of this infection?

a) Streptococcus pyogenes
b) Streptococcus bovis
c) Streptococcus pneumoniae

d) Streptococcus mitis

Answer: c) Streptococcus pneumoniae

2. which of the following statements is
correct about the isolated organism

a) Coagulase positive
b) Catalase positive
c) Optochin positive

d) None of the above
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Answer: ¢) Optochin positive

Case

An 8-year-old male presents to his
pediatrician's office with a sore throat, fever,
and swollen tonsils. The patient's parents
report that he has been complaining of
difficulty swallowing and has missed two
days of school due to illness. Lab Findings:
Moderate growth on blood agar showing
small beta hemolytic colonies, Gram stain is
showing Gram positive cocci in chain.

1. Which of the following is the most
likely causative agent of this infection?

a) Streptococcus pyogenes
b) Streptococcus bovis
c) Streptococcus pneumoniae

d) Streptococcus mitis

Answer: a) Streptococcus pyogenes

2. what biochemical testing helped us to
identify the isolate.

a) Bacitracin sensitivity test
b) Optochin susceptibility test
c¢) Coagulase test

d) Esculin hydrolysis test

Answer: a) Bacitracin sensitivity test

Case

Clinical Case Studies

A 62-year-old male with a history of mitral
valve prolapse presents to the emergency
department with fever, fatigue, and a new
onset heart murmur. The patient recently
underwent a dental procedure to extract a
molar tooth a week ago. The patient's vital
signs are stable, and a physical examination
reveals a new heart murmur. Blood culture
is collected for laboratory analysis.

Lab Findings: The blood culture bottles
became positive in total 2:2. Gram stain
form the bottles shows gram positive cocci
in chain. The next day on blood agar plate
we see small alpha hemolytic colonies.

1. Which of the following is the most
likely causative agent of this infection?

a) Streptococcus pyogenes
b) Streptococcus viridans
c) Streptococcus pneumoniae

d) Streptococcus oralis

Answer: b) Streptococcus viridans

2. Which of the following is NOT correct
about the isolate:

a) Coagulase negative
b) Catalase negative
¢) Optochin positive

d) indole negative

Answer: c) Optochin positive
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Case

A 32-year-old pregnant female with no
significant medical history presents to the
obstetric clinic with complaints of dysuria,
frequency, and urgency for the past week.
She is currently in her second trimester of
pregnancy. On examination, the patient
appears uncomfortable and reports
tenderness on palpation over the suprapubic
area. Her vital signs are within normal
limits. A clean-catch midstream urine
sample is collected for urinalysis and urine
culture.

Lab Findings: Urine culture shows U1l
(>100.000 CFU/mI) beta- hemolytic growth
on blood agar. Gram stain shows gram
positive cocci in chain.

1. Which of the following is the most
likely causative agent of this infection?

a) Streptococcus pyogenes
b) Streptococcus viridans
c) Streptococcus pneumoniae

d) Streptococcus agalactiae

Answer: d) Streptococcus agalactiae

2. True or False: Asymptomatic
bacteriuria caused by Streptococcus
agalactiae in pregnant women should be
treated to prevent complications such as
pyelonephritis and preterm labor.

Answer: True

Clinical Case Studies

Case

A full-term, 3-day-old male newborn
presents to the pediatric emergency
department with symptoms of lethargy, poor
feeding, and a fever of 38.5°C. The mother
had an uncomplicated pregnancy, and there
were no apparent complications during
childbirth. On examination, the infant
appears lethargic and irritable when
stimulated. There are no apparent
abnormalities on physical examination,
except for a bulging fontanelle. A complete
sepsis workup is initiated, including blood
cultures, lumbar puncture, and a full blood
count. The CBC reveals leukocytosis with a
predominance of neutrophils. The
cerebrospinal fluid (CSF) analysis reveals
elevated white blood cells (WBCs),
decreased glucose levels, and elevated
protein levels. The blood cultures are sent
for further analysis. Culture results shows
Streptococcus agalactiae infection.

1. True or False: Streptococcus
agalactiae, also known as Group B
Streptococcus (GBS), is a leading cause of
neonatal meningitis, particularly in the
first week of life.

Answer: True

2. True or False: Meningitis caused by
Streptococcus agalactiae in neonates often
presents with non-specific symptoms such
as lethargy, poor feeding, and fever.

Answer: True
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3. What is the gold standard test for
diagnosing neonatal meningitis caused by
Streptococcus agalactiae?

a) Positive blood culture for Streptococcus
agalactiae

b) Positive CSF culture for Streptococcus
agalactiae

c) Polymerase chain reaction (PCR) testing
for Streptococcus agalactiae in CSF

d) Gram stain of CSF showing gram-
positive cocci in chains

Answer: b) Positive CSF culture for
Streptococcus agalactiae

Case

A 65-year-old male with a history of
diabetes mellitus, chronic kidney disease,
and recent placement of a ureteral stent
presents to the emergency department with
fever, chills, and worsening lower back pain.
The patient was admitted to the hospital for
urosepsis three days ago and started on
empiric broad-spectrum antibiotics. On
examination, the patient appears ill and in
discomfort. The vital signs show a
temperature of 39.2°C and tachycardia.
There is tenderness over the lower back
region. Laboratory investigations, including
blood cultures, are ordered.

The next day one bottle determined positive,
sub-culture was done and gram stain shows
gram positive cocci in short chain. The
following day blood agar shows small grey
non- hemolytic colonies. After inoculating
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few colonies on bile esculin agar and
incubate it for 3 hours, a dark brown to
black precipitate was formed on the plate.

1. Which of the following is the most
likely causative agent of this infection?

a) Streptococcus pyogenes
b) Enterococcus faecalis
c) Staphylococcus Aureus.

d) Streptococcus pneumoniae

Answer:

b) Enterococcus faecalis

2. What is the most appropriate initial
choice of antibiotic therapy for a
bloodstream infection caused by this
isolate?

a) Ampicillin
b) Vancomycin
¢) Ciprofloxacin

d) Piperacillin-tazobactam

Answer: a) Ampicillin

3. True or False: Enterococcus faecalis
surgical site infections often present with
signs of local inflammation, such as
increased pain, erythema, and purulent
discharge.

Answer: True
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Case

A 64-year-old male with a history of
lymphoma presents to the hospital with
severe diarrhea, abdominal cramps, and
fever. The patient has been receiving
intensive chemotherapy for the past month.
He is currently neutropenic and has a low
white blood cell count. A stool sample is
collected and sent to the laboratory for
analysis.

1. Which of the following is the most
likely causative agent of this infection?

a) Clostridium difficile
b) Enterococcus faecalis
c) Staphylococcus Aureus.

d) Klebsiella pneumoniae

Answer: a) Clostridium difficile

2. What is the gold standard test for
confirming this infection?

a) Gram stain
b) Acid-fast stain
c) Polymerase Chain Reaction (PCR)

d) Enzyme immunoassay (EIA)

3. Which of the following is a common
complication of Clostridium difficile
infection?

a) Pneumonia

b) Urinary tract infection
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c) Antibiotic-associated colitis

d) Meningitis

Answer: c) Antibiotic-associated colitis

4. Clostridium difficile is a:

a) Gram positive, anaerobic, spore-
forming Bacilli

b) Gram positive cocci forming in a long
chain

c) Gram negative bacilli

d) Gram negative cocci

Answer: a) Gram positive, anaerobic, spore-
forming Bacilli

Case:

A 45-year-old woman presents to the
emergency department with a complaint of
acute onset of symmetric descending muscle
weakness and difficulty speaking. She
reports consuming home-canned green
beans two days ago. Her vital signs are
stable, but she appears weak and has
bilateral ptosis (drooping eyelids).

1. Which of the following is the most
likely causative agent of this infection?

a) Clostridium difficile
b) Clostridium botulinum
¢) Staphylococcus Aureus.

d) Klebsiella pneumoniae
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Answer: b) Clostridium botulinum

2. Which of the following clinical
manifestations is a hallmark symptom of
botulism?

a) Rash
b) Seizures
c¢) Neuropathy

d) Descending symmetric muscle
weakness

Answer: d) Descending symmetric muscle
weakness

3. Clostridium botulinum is known to
produce a neurotoxin that blocks the
release of which neurotransmitter?

a) Acetylcholine
b) Serotonin
c) Dopamine

d) Gamma-aminobutyric acid (GABA)

Answer: a) Acetylcholine

4. Clostridium botulinum produces a
potent neurotoxin that causes botulism.
The toxin is categorized into how many
different serotypes?

a)l
b) 3
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c)5
d)7

Answer: d) 7

Case

A 9-year-old child presents to the primary
care clinic with a sore throat, difficulty
swallowing, and a low-grade fever. The
child's parent reports that they recently
noticed a grayish-white membrane covering
the back of the child's throat. Upon
reviewing the sample received in the lab,
gram stain showed gram positive bacterium
in Chinese letters arrangements.

1. Which of the following is the most
likely causative agent of this infection?

a) Clostridium difficile
b) Corynebacterium diphtheriae
c) Bacillus cereus

d) bacillus anthracis

Answer: b) Corynebacterium diphtheriae

2. Which of the following is the primary
mode of transmission for
Corynebacterium diphtheriae?

a) Inhalation of respiratory droplets
b) Ingestion of contaminated food or water
c) Direct contact with infected skin lesions

d) Sexual transmission
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1. Which strain of E. coli is most
commonly associated with hospital-

Answer: a) Inhalation of respiratory droplets acquired UTIs?

A. Enterotoxigenic E. coli (ETEC)
3.What is the main mechanism of action

of diphtheria toxin on host cells? B. Enteropathogenic E. coli (EPEC)

C. Enterohemorrhagic E. coli (EHEC)
D. Uropathogenic E. coli (UPEC)

a) Inhibition of protein synthesis
b) Disruption of cell membrane integrity

c) Activation of apoptosis

d) Stimulation of immune response Answer: D. Uropathogenic E. coli (UPEC)

2. The laboratory report shows the
presence of extended-spectrum beta-
lactamase (ESBL) production by the E.
coli isolate. What does this finding
indicate?

Answer: a) Inhibition of protein synthesis

4. What is the selective media used to
cultivate Corynebacterium diphtheriae?
A. Increased susceptibility to broad-

a) Blood agar spectrum antibiotics

b) Chocolate agar B. Increased susceptibility to narrow-

c) Thayer martin agar spectrum antibiotics

d) Tellurite blood agar C. Resistance to multiple classes of
antibiotics, particularly beta-lactams

D. Resistance to a single class of antibiotics,

Answer: d) Tellurite blood agar specifically penicillins

Case Answer: C. Resistance to multiple classes of

Patient History: A 70-year-old male with a antibiotics, particularly beta-lactams
history of recent hospitalization for surgical
intervention presents to the outpatient clinic

with symptoms of urinary tract infection 3. What is the recommended initial
(UTI), including dysuria, frequency, and antibiotic treatment for a UTI caused by
urgency. His urine sample is collected for ESBL-producing E. coli?

analysis.

A. Ceftriaxone

B. Ciprofloxacin
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C. Trimethoprim-sulfamethoxazole

D. Nitrofurantoin

Answer: D. Nitrofurantoin

The patient returns to the clinic with
persistent symptoms despite treatment. A
repeat urine culture reveals resistance to
nitrofurantoin, trimethoprim-
sulfamethoxazole, and ciprofloxacin. The

patient is started on intravenous meropenem.

However, the follow-up culture
demonstrates resistance to this antibiotic as
well.

4. What is the term used to describe these
highly drug-resistant strains of E. coli?

A. Superbugs
B. Multi-Drug Resistant (MDR) E. coli

C. Carbapenem-resistant Enterobacteriaceae
(CRE)

D. Extensively Drug-Resistant (XDR) E.
coli

Answer: C. Carbapenem-resistant
Enterobacteriaceae (CRE)

5. To further investigate the underlying
mechanism of resistance in this strain of
E. coli, what additional test could be
performed?

A. Polymerase Chain Reaction (PCR) to
detect carbapenemase genes
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B. Serological testing for antimicrobial
resistance

C. Disk diffusion test with a panel of
antibiotics

D. Urine microscopy for evidence of
bacterial biofilms

Answer: A. Polymerase Chain Reaction
(PCR) to detect carbapenemase genes

Case

A cluster of patients presents to various
healthcare facilities with symptoms of
bloody diarrhea, abdominal pain, and fever.
Investigations reveal a common history of
consuming a specific brand of pre-packaged
lettuce from a local supermarket.

1. What is the most likely causative agent
of this outbreak?

A. Escherichia coli O157:H7
B. Salmonella enterica
C. Campylobacter jejuni

D. Listeria monocytogenes

Answer: A. Escherichia coli O157:H7

2. What is the primary transmission route
for Escherichia coli O157:H7?

A.. Person-to-person contact

B. Consumption of contaminated food or
water

C. Inhalation of aerosolized droplets
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D. Direct contact with animal reservoirs

Answer: B. Consumption of contaminated
food or water

3. What are the main symptoms
associated with Escherichia coli O157:H7
infection?

A. Bloody diarrhea, abdominal pain, and
fever

B. Watery diarrhea, nausea, and vomiting
C. Jaundice, fatigue, and hepatomegaly

D. Profuse diarrhea and dehydration

Answer: A. Bloody diarrhea, abdominal
pain, and fever

4. What virulence factor(s) are typically
associated with Escherichia coli
O157:H7?

A. Shiga toxins (Stx)
B. Lipopolysaccharide (LPS)
C. Hemolysins

D. Type Il secretion system

Answer: A. Shiga toxins (Stx)

5. what is the selective media
recommended for the isolation of
pathogenic E. coli O157.

a) Blood agar
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b) Sorbitol-MacConkey agar
c¢) Chocolate agar

d) CLED agar

Answer: b) Sorbitol-MacConkey agar

Case

A 45-year-old female presents to the clinic
with complaints of frequent urination, a
burning sensation during urination, and
lower abdominal pain for the past two days.
She has no significant medical history and is
not currently taking any medications. Urine
sample was received in the lab for culture.
The next day upon reviewing bi-plate (blood
/ MacConkey), a significant growth on
MacConkey showing pink, small and dry
colonies.

1. What is the most likely causative agent
of this patient's urinary tract infection
uTn?

A. Escherichia coli
B. Klebsiella pneumoniae
C. Staphylococcus aureus

D. Pseudomonas aeruginosa

Answer: A. Escherichia coli

2. What virulence factors allow
Escherichia coli to cause urinary tract
infections?

A. Adhesins, such as P fimbriae and type 1
fimbriae
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B. Hemolysins
C. Toxins, such as Shiga toxins

D. Capsule formation

Answer: A. Adhesins, such as P fimbriae
and type 1 fimbriae

3. What biochemical test we can you use
to differentiate E.coli?

a) indole test
b) Oxidase test
c) Catalase test
d) Urase test

Answer: a) indole test

Case

A 65-year-old male with a history of chronic
lymphocytic leukemia presents to the
emergency department with high fever,
chills, and severe malaise. He recently
completed a course of chemotherapy. On
examination, he appears pale and lethargic.
Bloodwork reveals leukopenia and elevated
inflammatory markers. Blood cultures are
obtained. Both bottles determined positive
by the blood culture instrument. bottles were
inoculated and media plates incubated. The
next day, microbiologist observed the
growth of NON-lactose fermenting bacteria
on MacConkey which later MALDI-TOF
gave ID of Escherichia coli.
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1. How did Escherichia coli most likely
enter the patient's bloodstream to cause
septicemia?

A. Translocation from the gastrointestinal
tract

B. Direct inoculation during an invasive
medical procedure

C. Contamination of intravenous catheter or
line

D. All of the above

2. What virulence factors allow
Escherichia coli to cause septicemia?

A. Lipopolysaccharide (LPS)
B. Type 1 fimbriae and P fimbriae
C. Siderophores

D. Endotoxins

Answer: A. Lipopolysaccharide (LPS)

3. How much volume of blood were added
to each blood culture bottle?

a) 3 ML
b) 5 ML
c) 10 ML
d) 20 ML

Answer: ¢) 10 ML

4. True or false:
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The reason why E. coli in this case became
non- lactose fermenter was because of the
deficiency of lactose permease enzyme.

Answer: True

Case

An 80-year-old male presents to the
emergency department with a 3-day history
of worsening cough, shortness of breath, and
fever. The patient has a past medical history
of chronic obstructive pulmonary disease
(COPD) and has been a heavy smoker for
the past 40 years. On examination, he is
tachypneic and has decreased breath sounds
on the right side of the chest. A chest X-ray
reveals a consolidation in the right lower
lobe. Sputum sample was collected and sent
to the lab. The next day on MacConkey
there were a heavy growth of mucoid lactose
fermenting bacteria.

1. What is the most likely causative agent
of pneumonia in this patient?

A. Klebsiella pneumoniae
B. Streptococcus pneumoniae
C. Haemophilus influenzae

D. Mycoplasma pneumoniae

Answer: A. Klebsiella pneumoniae

2. How did Klebsiella pneumoniae most
likely enter the patient's lower
respiratory tract?

A. Aspiration of oropharyngeal flora
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B. Inhalation of contaminated aerosols

C. Hematogenous spread from a distant
infection site

D. Direct inoculation during a medical
procedure

Answer: A. Aspiration of oropharyngeal
flora

4. What virulence factors allow Klebsiella
pneumoniae to cause pneumonia?

A. Capsule formation
B. Production of a protective biofilm
C. Fimbriae or pili for adherence

D. Production of toxins such as siderophores

Answer: A. Capsule formation

5. Which of the following biochemical
tests would be most appropriate to
confirm the identification of Klebsiella
pneumoniae?

a) Catalase test
b) Oxidase test
c) Indole test

d) Citrate utilization test

Answer: d) Citrate utilization test
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6. Klebsiella pneumoniae produces a
thick mucoid capsule that helps it evade
the host immune system. Which of the
following laboratory tests can be used to
assess the presence of the capsule?

a) Coagulase test
b) Quellung reaction
¢) Mannitol fermentation test

d) Oxidase test

Answer: b) Quellung reaction (Neufeld
reaction)

Case

A neonatal intensive care unit (NICU)
experiences an outbreak of infections among
newborn infants. The causative agent is
identified as Serratia marcescens.

1. Which of the following factors may
contribute to the increased risk of
Serratia marcescens outbreaks in a NICU
setting?

a) Immature immune system of newborns
b) High staff-to-patient ratio
c) Airborne transmission

d) Fecal-oral transmission

Answer: a) Immature immune system of
newborns
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2. Which of the following is a common site
of infection for Serratia marcescens in the
NICU?

a) Umbilical catheters
b) Central venous catheters
c¢) Endotracheal tubes

d) Peripheral intravenous catheters

Answer: ¢) Endotracheal tubes

3. Serratia marcescens is a gram-negative
bacterium known for its ability to
produce which of the following distinctive
characteristics?

a) Green pigmentation
b) Sweet fruity odor
¢) Red pigmentation

d) Slimy biofilm formation

Answer: ¢) Red pigmentation

Case

45 years old construction worker who
recently sustained a deep cut on his leg
while working on a construction site. He
was admitted to the hospital for wound care
and monitoring. Two days after admission,
he started experiencing increased pain,
redness, and swelling around the wound site.
His overall condition deteriorated rapidly,
and he developed a high fever and a
productive cough. Wound swab received in
the lab and inoculated on the proper culture
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media. The day on MacConkey agar we see
heavy growth of bacteria and it produced a
green pigmentation on the palate.

1. What is the most likely causative agent
of this patient's infection.

a) Staphylococcus aureus
b) Escherichia coli
¢) Pseudomonas aeruginosa

d) Streptococcus pneumoniae

Answer: ¢) Pseudomonas aeruginosa

2. True or False: Pseudomonas
aeruginosa produces a greenish pigment
known as Pyocyanin.

Answer: True

Case

60 years old female presented with a
recurring urinary tract infection (UTI). She
complained of frequent urination with a
burning sensation and foul-smelling urine.
She had a history of recurrent UTIs over the
past year and had been treated with
antibiotics multiple times. Upon
examination, she appeared fatigued and
complained of lower abdominal pain. Vital
signs were within the normal range. A urine
sample was collected and sent to the
laboratory for urinalysis and culture.
Urinalysis report showed increased white
blood cells and red blood cells count,
positive nitrites, positive leukocyte esterase
and alkaline urine pH. Urine culture showed

Clinical Case Studies

non-lactose fermenting bacteria on
MacConkey and swarming motility on blood
agar plate.

1. What is the most likely causative agent
of this patient's infection.

a) Proteus mirabilis
b) Escherichia coli
¢) Pseudomonas aeruginosa

d) Streptococcus pneumoniae

Answer: a) Proteus mirabilis

2. Which laboratory finding is typically
associated with Proteus mirabilis UTIs?

a) Elevated platelet count
b) Decreased WBCs and RBCs count
c) Positive nitrites and leukocyte esterase

d) Acidic urine pH

Answer: c) Positive nitrites and leukocyte
esterase

3. What is the primary virulence factor of
Proteus mirabilis?

a) Capsule production
b) Toxin release
¢) Biofilm formation

d) Flagella-mediated motility

Answer: d) Flagella-mediated motility
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Case: 29 years old female, medically free
presented to the emergency department with
complaints of severe diarrhea, abdominal
pain, and vomiting. She was experiencing
these symptoms for the past 24 hours and
noticed that her symptoms worsened after
consuming a meal at a local restaurant three
days ago. She suspected food poisoning.
Upon examination, she appeared dehydrated
and uncomfortable. Vital signs revealed a
slightly elevated temperature of 37.8°C.
Abdominal examination revealed tenderness
and discomfort upon palpation. Stool
samples were collected for immediate
analysis. Stool culture was done resulting to
the isolation and identification of
Salmonella Enteritidis.

1. which of the following is the proper
media to isolate Salmonella species?

a) MacConkey agar
b) CLED agar
c) Hektoen enteric agar

d) None of the above

Answer: ¢) Hektoen enteric agar

2. Salmonella species produce black
colonies on hektoen enteric agar because

a) lactose fermentation
b) acid productions
) H2S Production

d) None of the above
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Answer: ¢) H2S Production

3. How is Salmonella Enteritidis typically
transmitted?

a) Person-to-person contact
b) Inhalation of contaminated aerosols

c¢) Consumption of contaminated food or
water

d) Through mosquito bites

c¢) Consumption of contaminated food or
water

Case

57 years old male was transferred to the ICU
with a high fever, shortness of breath, and
cough. He had been admitted to the hospital
three days earlier for exacerbation of his
COPD. In the ICU, he developed a
ventilator-associated pneumonia (VAP)
characterized by purulent sputum and
worsening lung function. During the
examination, he appeared acutely ill, with
labored breathing. He had crackles on lung
auscultation, indicating lung consolidation.
The physician ordered a chest X-ray and
collected respiratory and blood samples for
further investigation. Chest X-ray showed
consolidation and infiltrates in the right
lower lobe of the lung. Sputum culture result
showed a moderate growth of a gram-
negative bacteria which was identified as
Acinetobacter baumannii. Based on the
clinical presentation, chest X-ray findings,
and isolation of Acinetobacter baumannii
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from the respiratory culture, the patient was
diagnosed with ventilator-associated
pneumonia caused by Acinetobacter
baumannii. The presence of purulent
sputum, lung consolidation on the X-ray,
and the recent hospital admission
contributed to the suspicion of nosocomial
infection.

1. Which of the following is a major risk
factor for Acinetobacter baumannii
infection?

a) Recent international travel
b) Age over 65 years
c¢) Long-term antibiotic use

d) Vegetarian diet

Answer: ¢) Long-term antibiotic use

2. What is a common source of
Acinetobacter baumannii transmission in
ICU settings?

a) Direct contact with infected individuals

b) Contaminated medical devices and
equipment

c) Airborne droplets from coughing

d) Consuming contaminated food

Answer: b) Contaminated medical devices
and equipment

3. What type of infection is commonly
associated with Acinetobacter baumannii
in ICU patients?
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a) Catheter-associated urinary tract
infection (CAUTI)

b) Surgical site infection (SSI)

c) Central line-associated bloodstream
infection (CLABSI)

d) Ventilator-associated pneumonia (VAP)

Answer: d) Ventilator-associated pneumonia
(VAP)

4. Which of the following treatment
options is commonly prescribed for
Acinetobacter baumannii infections?

a) Vancomycin
b) Azithromycin
c) Ciprofloxacin

d) Carbapenems

Answer: d) Carbapenems

Case

26 years old male visited ER with symptoms
of severe abdominal pain, diarrhea,
vomiting, and fever. He reported these
symptoms starting a day after attending a
backyard barbecue with his friends. He
mentioned eating grilled chicken and salad
during the event. ER physician suspected a
possible foodborne illness and conducted
further investigations. During the
examination, the patient was dehydrated and
had diffuse tenderness upon palpation of the
abdomen. The physician sent a stool sample
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for laboratory analysis to identify the
potential pathogen causing the
gastrointestinal symptoms. The lab isolated
from Stool culture Campylobacter jejuni.
Based on the clinical presentation, history of
consuming grilled chicken, and laboratory
findings of Campylobacter jejuni isolation
from the stool culture, the patient was
diagnosed with Campylobacter jejuni
gastroenteritis. The presence of severe
abdominal pain, diarrhea, vomiting, and the
isolation of Campylobacter jejuni from the
stool culture confirmed the diagnosis of
Campylobacter jejuni gastroenteritis.

1. How long does it typically take for
symptoms to appear after ingesting
Campylobacter jejuni?

a) Within a few hours
b) 24-48 hours
c) 3-5 days

d) More than a week

Answer: c) 3-5 days

2. What are the common complications
associated with severe Campylobacter
jejuni infection?

a) Hemolytic uremic syndrome (HUS)
b) Reactive arthritis

c) Guillain-Barré syndrome (GBS)

d) All of the above

Answer: d) All of the above
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3. The main source of Campylobacter
jejuni infection in humans is:

a) Contaminated water
b) Contaminated poultry products
¢) Direct contact with infected animals

d) Contaminated fruits and vegetables

Answer: b) Contaminated poultry products

4. The optimal temperature for
Campylobacter jejuni incubation:

a) 24°C
b) 30°C
c) 36 °C
d) 42°C

Answer: d) 42 °C

5. True or false: Campylobacter jejuni is
a curved or spiral-shaped bacterium,
similar to a comma or S-shape.

Answer: True.

Case

64 years old male presented to the
emergency department with a complaint of
severe, burning abdominal pain that had
been persistent for the past few days. He
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reported anorexia, unintentional weight loss,
and occasional vomiting. He denied any
history of similar symptoms in the past.
Suspecting a possible peptic ulcer, the
emergency physician initiated further
investigations. During the physical
examination, he appeared uncomfortable,
holding his abdomen. His abdomen was
tender to palpation in the epigastric region.
There were no signs of peritoneal irritation.
Based on his symptoms and physical
findings, the physician ordered additional
tests. Upper gastrointestinal endoscopy
showed the presence of a peptic ulcer in the
duodenum. Biopsy samples obtained for
histological examination and stools sample
was sent to the lab.

1. What is the most likely causative agent
of this patient's infection.

A. Escherichia coli
B. Salmonella Enteritidis
C. Staphylococcus aureus

D. Helicobacter pylori

Answer: D. Helicobacter pylori

Based on the clinical presentation, positive
H. pylori tests, and endoscopic findings of a
peptic ulcer in the duodenum, the patient
was diagnosed with Helicobacter pylori-

associated peptic ulcer disease. The presence

of severe, burning abdominal pain, positive
H. pylori tests, and endoscopy findings
support the diagnosis.
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2. What is the main risk factor for
Helicobacter pylori infection?

a) Age above 60 years
b) Smoking
c) Gender (male)

d) H. pylori infection in childhood

Answer: b) Smoking

2. Which test of the following can lead to
the diagnosing Helicobacter pylori
infection?

a) Stool antigen test
b) Urea breath test

c¢) Endoscopic biopsy and histological
examination

d) All of the above

Answer: d) All of the above

3. Apart from peptic ulcers, what other
conditions can Helicobacter pylori
infection be associated with?

a) gastritis
b) Stomach cancer
c) Duodenal ulcers

d) All of the above

Answer: d) All of the above
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Case

32 years old female presented to the local
health clinic with complaints of profuse, rice
watery diarrhea for the past 24 hours. she
reported feeling weak and fatigued, with
mild abdominal cramps. She denied any
recent travel or exposure to sick individuals.
Suspecting a possible gastrointestinal
infection, the healthcare provider initiated
further investigations. During the physical
examination, she appeared dehydrated and
lethargic. Her vital signs revealed a heart
rate of 110 beats per minute and low blood
pressure. Her mucous membranes were dry,
and skin turgor was markedly decreased.
Given the clinical presentation, the
healthcare provider ordered additional tests.
Stool sample sent for analysis. Microscopic
examination showed the presence of
comma-shaped bacteria.

1. What is the most likely causative agent
of this patient's infection.

A. Helicobacter pylori
B. Vibrio cholerae
C. Salmonella Enteritidis

D. campylobacter jejuni

Answer: B. Vibrio cholerae

Based on patient’s complaints of profuse,
rice watery diarrhea of stool, positive stool
sample analysis for Vibrio cholerae, and
electrolyte panel findings, she was
diagnosed with acute Vibrio cholerae
infection. The clinical presentation,
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characteristic microscopic appearance of
stool, positive stool culture, and electrolyte
abnormalities support the diagnosis.

2. Which toxin produced by Vibrio
cholerae leads to the characteristic watery
diarrhea seen in cholera?

a) Heat-stable toxin
b) Cholera toxin
c) Endotoxin

d) Neurotoxin

Answer: b) Cholera toxin

3. Apart from oral rehydration therapy,
what other measures can help manage
dehydration in severe cases?

a) Intravenous antibiotics
b) Blood transfusion
¢) Zinc supplementation

d) Antibiotic prophylaxis for contacts

Answer: ¢) Zinc supplementation

4. \What is the selective culture media
used to isolate Vibrio cholerae

a) CLED agar
b) TCBS agar
¢) Hektoen enteric agar

d) MacConkey ager
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Answer: b) TCBS agar

Case

19 years old male presented to the
emergency department with a sudden onset
of high fever, severe headache, and neck
stiffness. He mentioned feeling extremely
tired over the past few days and also
reported sensitivity to light. Patient’s
brother, who noticed his deteriorating
condition, brought him to the hospital
immediately. Recognizing the symptoms of
a possible infection, the healthcare team
initiated urgent investigations and
interventions. During the physical
examination, the healthcare team observed
that he was febrile with a temperature of
39.4°C. His neck was stiff, and he exhibited
signs of hyperalgesia when exposed to
bright light. He appeared lethargic and had a
petechial rash on his lower legs. Given the
clinical presentation, the healthcare team
ordered further tests and initiated
appropriate interventions. Cerebrospinal
fluid (CSF) and blood culture was sent to the
lab. CSF analysis revealed increased white
blood cells (primarily neutrophils), elevated
protein levels, and decreased glucose levels.
Gram stain of the CSF showed gram-
negative diplococci. Blood culture bottles
determined positive and gram stain from the
bottles showed the result for CSF.

1. What is the most likely causative agent
of this patient's infection.

A. Neisseria meningitidis

B. Neisseria gonorrhoeae
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C. Haemophilus influenzae

D. Brucella melitensis

Answer: A. Neisseria meningitidis

2. What is the primary antibiotic
treatment for Neisseria meningitidis
meningitis?

a) Ampicillin
b) Ciprofloxacin
c) Penicillin G

d) Vancomycin

Answer: c) Penicillin G

3. Apart from meningitis, what other
clinical manifestation is strongly
associated with Neisseria meningitidis
infection?

a) Septicemia
b) Urinary tract infection
c) Pneumonia

d) Gastroenteritis

Answer: a) Septicemia

4. Which type of media is commonly used
for isolating Neisseria species?

a) MacConkey agar
b) Blood agar
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c) Thayer martin agar

d) Lowenstein-Jensen agar

Answer: ¢) Thayer martin agar

Based on his symptoms of high fever, severe
headache, neck stiffness, sensitivity to light,
petechial rash, positive CSF analysis with
gram-negative diplococci, and growth of
Neisseria meningitidis in blood culture, he
was diagnosed with Neisseria meningitidis
meningitis. The clinical presentation, CSF
analysis, and positive blood culture findings
strongly support the diagnosis.

Case

25 years old female visited an OB-GYN
clinic with complaints of lower abdominal
pain, increased vaginal discharge, and pain
during urination. She mentioned her recent
sexual activity and expressed concerns about
the possibility of a sexually transmitted
infection (STI). Recognizing the symptoms
and risk factors, the healthcare team
conducted further investigations and
provided appropriate counseling and
treatment. During the physical examination,
the healthcare team observed redness and
swelling of the vaginal area. A yellowish-
green purulent discharge was also noted, and
there was tenderness upon palpation of the
lower abdomen. Given the clinical
presentation and risk factors, the healthcare
team ordered further tests and initiated
appropriate interventions. A cervical swab
was obtained and sent for gram stain and
culture and the gram stain showed gram-
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negative diplococci within
polymorphonuclear leukocytes.

1. What is the most likely causative agent
of this patient's infection.

A. Neisseria meningitidis
B. Neisseria gonorrhoeae
C. Haemophilus influenzae

D. Brucella melitensis

Answer: B. Neisseria gonorrhoeae

2. What is the primary mode of
transmission for Neisseria gonorrhoeae?

a) Respiratory droplets
b) Direct contact with infected blood
c) Contaminated food and water

d) Sexual contact

Answer: d) Sexual contact

3. Apart from lower abdominal pain and
vaginal discharge, what other clinical
manifestation is commonly associated
with Neisseria gonorrhoeae infection in
males?

a) Testicular pain
b) Erectile dysfunction
c) Breast enlargement

d) Joint pain
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Answer: a) Testicular pain

4. \WWhich antibiotic is recommended as
the first-line treatment for Neisseria
gonorrhoeae infection in this case?

a) Ceftriaxone
b) Azithromycin
c) Penicillin

d) Ciprofloxacin

Answer: a) Ceftriaxone

Case

52 years old male visited his primary care
physician with complaints of a persistent
cough, productive yellowish sputum, and
shortness of breath for the past week. He
mentioned that his symptoms had worsened
recently and expressed concerns about his
respiratory health. Considering his medical
history and symptoms, the physician
suspected a respiratory infection and
initiated further investigations. During the
physical examination, the physician
observed signs consistent with a respiratory
infection. Patient’s respiratory rate was
increased, and he had auscultatory findings
of crackles in his lung bases. Given the
clinical presentation and risk factors, the
physician ordered additional tests to identify
the causative agent and tailored treatment
accordingly. A sputum sample was obtained
and sent for culture and the culture grew
colonies of Moraxella catarrhalis, and
antibiotic susceptibility testing revealed
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sensitivity to amoxicillin/clavulanic acid.
Based on his symptoms of a persistent
cough, productive yellowish sputum,
physical examination findings, and positive
sputum culture for Moraxella catarrhalis, he
was diagnosed with a bacterial infection
caused by Moraxella catarrhalis. The clinical
presentation, microbiological findings, and
antibiotic susceptibility results support the
diagnosis.

1. Which of the following is the primary
site of infection for Moraxella
catarrhalis?

a) Respiratory tract
b) Gastrointestinal tract
c) Urinary tract

d) Skin and soft tissues

Answer: a) Respiratory tract

2. What is the usual mode of transmission
for Moraxella catarrhalis?

a) Respiratory droplets
b) Sexual contact
c) Contaminated food and water

d) Blood transfusion

Answer: a) Respiratory droplets

3. In addition to respiratory infections,
Moraxella catarrhalis can also cause:

a) Urinary tract infections
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b) Skin infections
c) Eye infections

d) Joint infections

Answer: c) Eye infections

4. which of the following is the
recommended antibiotic treatment for
Moraxella catarrhalis respiratory
infections?

a) Azithromycin
b) Ceftriaxone
¢) Amoxicillin/clavulanic acid

d) Vancomycin

Answer: ¢) Amoxicillin/clavulanic acid

5. which of the following is major cause of
acute otitis media (AOM) in young
children?

a) Streptococcus pneumoniae
b) Haemophilus influenzae
c) Moraxella catarrhalis

d) All of the above

Answer: d) All of the above

Case

8 years old female was brought to the
pediatrician's office by her parents due to a
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high-grade fever, severe sore throat, and
difficulty swallowing for the past three days.
Sarah's parents also noticed the presence of
a red rash on her body. Concerned about her
symptoms, they sought medical attention.
On examination, the pediatrician observed a
red, swollen throat with exudate and
enlarged cervical lymph nodes. The patient
also had a petechial rash over her trunk and
extremities. Based on the clinical
presentation, the pediatrician suspected a
bacterial infection, performed further
investigations, and initiated treatment. A
throat swab was collected and sent for
culture. The next day on chocolate agar,
heavy growth of a gram-negative
coccobacilli.

1. What is the most likely causative agent
of this patient's infection.

A. Neisseria meningitidis
B. Neisseria gonorrhoeae
C. Haemophilus influenzae

D. Brucella melitensis

2. What is the primary route of
transmission for Haemophilus influenzae
infections?

a) Respiratory droplets
b) Sexual contact
c) Fecal-oral route

d) Skin-to-skin contact
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Answer: a) Respiratory droplets

3. Besides respiratory infections, which of
the following conditions can be caused by
Haemophilus influenzae?

a) Meningitis
b) Urinary tract infections
c) Gastroenteritis

d) Skin infections

Answer: a) Meningitis

4. Which of the following symptoms is
characteristic of invasive Haemophilus
influenzae type b (Hib) infections?

a) Sore throat
b) Ear pain
¢) Purpuric rash

d) Runny nose

Answer: ¢) Purpuric rash

5. Besides meningitis, Haemophilus
influenzae infections can also cause which
of the following?

a) Pneumonia
b) Otitis media
¢) Sinusitis

d) All of the above
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Answer: d) All of the above

Case

42 years old male visited his primary care
physician complaining of a persistent cough
for the past two months. He mentioned that
the cough had become progressively worse
and was accompanied by low-grade fever,
weight loss, and night sweats. He also
reported feeling fatigued and experiencing
occasional chest pain. He was concerned
about his symptoms and sought medical
attention. During the physical examination,
the healthcare provider noticed reduced
breath sounds in the right upper lung area.
his chest X-ray showed infiltrates in the
upper lobe of the right lung. Based on his
symptoms, clinical examination findings,
and radiographic results, the physician
suspected tuberculosis and initiated further
investigations. The patient was instructed to
provide three consecutive early morning
sputum samples for acid-fast bacilli (AFB)
smear microscopy. AFB smears revealed the
presence of acid-fast bacilli, suggesting the
presence of Mycobacterium tuberculosis.
Based on patient’s persistent cough, weight
loss, night sweats, reduced breath sounds,
chest X-ray findings, and positive AFB
smear microscopy, he was diagnosed with
pulmonary tuberculosis caused by
Mycobacterium tuberculosis. Treatment
with anti-tuberculosis drugs was initiated to
manage the infection and prevent its spread.

1. What is the primary mode of
transmission for Mycobacterium
tuberculosis?

a) Respiratory droplets
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b) Sexual contact
c) Fecal-oral route

d) Skin-to-skin contact

answer: a) Respiratory droplets

2. Which of the following are common
symptoms of pulmonary tuberculosis?

a) Cough lasting for more than three
weeks

b) Fever and night sweats
¢) Weight loss
d) All of the above

Answer: d) All of the above

3. What is the gold standard to identify
Mycobacterium tuberculosis in
respiratory samples?

a) Acid-fast bacilli (AFB) smear
microscopy

b) Polymerase chain reaction (PCR)
c) Chest X-ray
d) Complete blood count (CBC)

Answer: a) Acid-fast bacilli (AFB) smear
microscopy
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4. What is the term used to describe
tuberculosis that affects organs other
than the lungs?

a) Pulmonary tuberculosis
b) Miliary tuberculosis
c) Extrapulmonary tuberculosis

d) Tuberculosis meningitis

Answer: ¢) Extrapulmonary tuberculosis

5. What diagnostic test is recommended
for confirming extrapulmonary
tuberculosis?

a) Chest X-ray

b) Acid-fast bacilli (AFB) smear
microscopy

c) Tuberculin skin test (TST)

d) Biopsy and histopathological
examination

Answer: d) Biopsy and histopathological
examination

6. Which of the following culture media is
used to isolate Mycobacterium
tuberculosis?

a) Lowenstein-Jensen medium
b) Blood agar
c¢) Thayer martin agar

d) MacConkey agar
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Answer: a) Lowenstein-Jensen medium

Case

50 years old male presented to his primary
care physician complaining of recurrent
episodes of fever with chills for the past
three weeks. He mentioned experiencing
generalized body aches, joint pain, and
fatigue during the febrile episodes. He
denied any respiratory symptoms or
headaches. He reported having consumed
unpasteurized dairy products during a recent
trip to a rural area. Concerned about his
symptoms, he sought medical attention.
During the physical examination, the
healthcare provider noted tenderness in the
patient’s right knee joint. No abnormalities
were found upon examination of the
respiratory system or other body systems.
Blood culture samples were collected from
the patient and after three days, the culture
showed growth of small, gram-negative,
non-spore-forming coccobacilli.

1. What is the most likely causative agent
of this patient's infection.

A. Haemophilus influenzae
B. Brucella Species
C. Neisseria meningitidis

D. Staphylococcus Aureus

Answer: B. Brucella Species

2. Which of the following is the most
common route of Brucella transmission to
humans?

Clinical Case Studies

a) Ingestion of contaminated water
b) Inhalation of respiratory droplets

¢) Direct contact with infected animals or
their tissues

d) Vector-borne transmission

Answer: c) Direct contact with infected
animals or their tissues

3. What are the common symptoms of
brucellosis in humans?

a) Fever with chills

b) Joint pain and body aches
c) Fatigue

d) All of the above

Answer: d) All of the above

4. Which diagnostic test is considered the
gold standard for confirming brucellosis?

a) Blood culture
b) Serological tests
c) PCR (Polymerase Chain Reaction)

d) Imaging studies

Answer: a) Blood culture

5. which of the following is correct about
Brucella species?
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a) Oxidase positive
b) urease positive

C) gram-negative, non-spore-forming
coccobacilli

d) All of the above

Answer: d) All of the above.

Clinical Case Studies
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