
d test in microbiology
d test in microbiology is a crucial diagnostic tool used to detect inducible clindamycin
resistance in certain bacterial isolates, particularly Staphylococcus species. This test plays a
vital role in guiding appropriate antibiotic therapy by identifying strains that may appear
susceptible to clindamycin in routine testing but can develop resistance during treatment.
Understanding the mechanism, procedure, and interpretation of the d test in microbiology
is essential for clinical microbiologists and healthcare professionals. This article provides a
comprehensive overview of the d test, including its significance, methodology, and clinical
implications. Additionally, it explores the underlying resistance mechanisms and offers
insights into best practices for performing and interpreting the test. The following sections
cover the fundamentals and practical aspects of the d test in microbiology.
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Overview of the d Test in Microbiology
The d test in microbiology is a phenotypic assay designed to detect inducible resistance to
clindamycin in bacteria that are otherwise susceptible to this antibiotic based on standard
susceptibility testing. Primarily utilized for Staphylococcus aureus and coagulase-negative
staphylococci, the test helps to identify the presence of inducible macrolide-lincosamide-
streptogramin B (MLSB) resistance. Routine susceptibility tests may fail to reveal this
inducible resistance, potentially leading to therapeutic failure if clindamycin is prescribed
without further evaluation.

Inducible resistance occurs when bacteria produce methylase enzymes encoded by erm
genes, which modify the antibiotic target site and confer resistance to macrolides,
lincosamides, and streptogramin B antibiotics. The d test is a simple and cost-effective
method performed in clinical microbiology laboratories to detect this phenotype. By
understanding the basics and the clinical utility of the d test, laboratories can improve
antibiotic stewardship and patient outcomes.



Mechanism of Inducible Clindamycin Resistance
The d test in microbiology is based on detecting the inducible expression of the erm gene-
mediated resistance. The erm genes encode methyltransferases that methylate the 23S
rRNA component of the 50S ribosomal subunit, altering the antibiotic binding site. This
methylation decreases the binding affinity of macrolides, lincosamides, and streptogramin
B antibiotics, resulting in resistance.

Resistance can be either constitutive or inducible. Constitutive resistance means the erm
gene is always expressed, leading to resistance detectable by routine susceptibility testing.
Inducible resistance, however, is only expressed in the presence of an inducing agent,
typically erythromycin. This inducible phenotype is not evident in standard clindamycin
susceptibility testing, necessitating the d test to uncover hidden resistance.

erm Genes: Genes responsible for methylase production causing MLSB resistance.

Induction: Resistance gene expression triggered by exposure to macrolides such as
erythromycin.

Phenotypes: Constitutive MLSB (cMLSB) and inducible MLSB (iMLSB) resistance.

Clinical Impact: Inducible resistance can result in treatment failure if clindamycin is
used without detection.

Procedure for Performing the d Test
The d test in microbiology is a straightforward disk diffusion assay performed on Mueller-
Hinton agar plates. It involves placing erythromycin and clindamycin antibiotic disks in
proximity to each other on an agar plate inoculated with the test organism. The key to the
test is the observation of a characteristic D-shaped zone of inhibition around the
clindamycin disk when erythromycin induces resistance.

Steps involved in conducting the d test include:

Prepare a bacterial suspension equivalent to 0.5 McFarland standard.1.

Inoculate the Mueller-Hinton agar plate evenly with the suspension.2.

Place erythromycin (15 µg) and clindamycin (2 µg) disks 15-20 mm apart, center to3.
center.

Incubate the plate aerobically at 35-37°C for 16-18 hours.4.

Examine the zones of inhibition around the disks for the presence of flattening or5.
blunting near the clindamycin disk adjacent to erythromycin.

Proper technique and timing are critical for accurate results. The d test should be
performed on isolates that show resistance to erythromycin but susceptibility to



clindamycin in routine testing.

Interpretation of d Test Results
Interpretation of the d test in microbiology depends on the shape and size of the inhibition
zones around the antibiotic disks. The key finding is the presence or absence of inducible
clindamycin resistance, which is visually identified by the zone morphology.

Positive d Test (Inducible Resistance): A D-shaped zone of inhibition around the
clindamycin disk adjacent to the erythromycin disk indicates inducible resistance. This
suggests the presence of erm gene expression triggered by erythromycin.

Negative d Test (No Inducible Resistance): A circular zone of inhibition around
clindamycin without flattening near erythromycin suggests absence of inducible
resistance.

Constitutive Resistance: If the isolate is resistant to both erythromycin and
clindamycin, the resistance is constitutive, and the d test is unnecessary.

Accurate interpretation ensures appropriate antibiotic selection, preventing treatment
failure and limiting the spread of resistant strains.

Clinical Significance and Implications
The d test in microbiology holds significant clinical importance in the management of
infections caused by Staphylococcus species. Clindamycin is a preferred antibiotic for skin
and soft tissue infections due to its excellent tissue penetration and oral bioavailability.
However, use of clindamycin in infections caused by isolates with inducible resistance can
lead to therapeutic failure.

Performing the d test allows clinicians to:

Identify inducible clindamycin resistance that standard susceptibility tests may miss.

Avoid prescribing clindamycin when resistance is present, thereby improving
treatment efficacy.

Implement better antibiotic stewardship by reducing inappropriate use of clindamycin.

Help in infection control by monitoring resistance patterns in healthcare settings.

Incorporating the d test into routine microbiology workflows ensures safer and more
effective antimicrobial therapy, particularly in settings with high prevalence of MLSB
resistance.



Limitations and Challenges of the d Test
Despite its usefulness, the d test in microbiology has certain limitations and challenges.
These factors must be considered to ensure accurate results and appropriate clinical
decisions.

False Negatives: Improper disk spacing or incubation conditions can result in failure
to detect inducible resistance.

False Positives: Some isolates may show ambiguous zones that complicate
interpretation.

Not Applicable to All Bacteria: The d test is primarily validated for staphylococci
and may not be reliable for other organisms.

Requires Skilled Personnel: Accurate reading of inhibition zones demands
experience and attention to detail.

Genotypic vs. Phenotypic Discrepancies: Molecular methods may detect erm
genes even when the d test is negative, posing interpretive challenges.

Addressing these limitations involves standardizing procedures, ongoing training, and
considering complementary molecular diagnostics when necessary.

Frequently Asked Questions

What is the D test in microbiology?
The D test is a phenotypic test used in microbiology to detect inducible clindamycin
resistance in Staphylococcus aureus and other staphylococci that are resistant to
erythromycin but appear susceptible to clindamycin.

Why is the D test important in clinical microbiology?
The D test is important because it helps identify inducible resistance to clindamycin, which
can lead to treatment failure if clindamycin is used empirically without detecting this
resistance.

How is the D test performed in the laboratory?
The D test is performed by placing erythromycin and clindamycin antibiotic discs 15-20 mm
apart on an agar plate inoculated with the bacterial isolate. After incubation, a flattening of
the clindamycin inhibition zone adjacent to the erythromycin disc indicates a positive D
test.



What does a positive D test result indicate?
A positive D test result indicates inducible resistance to clindamycin due to the presence of
erm genes, meaning the bacteria can become resistant to clindamycin during therapy
despite appearing susceptible initially.

Which bacteria are commonly tested using the D test?
The D test is commonly used for Staphylococcus aureus and coagulase-negative
staphylococci that show resistance to erythromycin but susceptibility to clindamycin.

What does a negative D test result mean?
A negative D test means there is no inducible clindamycin resistance, so clindamycin can
be considered a reliable treatment option for the isolate.

Can the D test detect constitutive clindamycin
resistance?
No, the D test specifically detects inducible clindamycin resistance. Constitutive resistance
is usually evident by resistance to both erythromycin and clindamycin without the need for
the D test.

What genetic mechanism underlies inducible
clindamycin resistance detected by the D test?
Inducible clindamycin resistance is mediated by erm genes that encode methylases
modifying the 23S rRNA target site, which can be induced by exposure to macrolides like
erythromycin.

How does the D test influence antibiotic therapy
decisions?
If the D test is positive, clindamycin should be avoided because inducible resistance may
cause treatment failure. Alternative antibiotics should be selected based on susceptibility
testing.

Additional Resources
1. Antimicrobial Susceptibility Testing: A Practical Approach
This book offers comprehensive coverage of antimicrobial susceptibility testing methods,
including the D test used in microbiology laboratories. It explains the principles behind
various tests and provides step-by-step protocols for accurate detection of antibiotic
resistance. The text is ideal for microbiologists seeking to understand resistance
mechanisms and interpret susceptibility results effectively.

2. The D Test and Inducible Clindamycin Resistance in Staphylococci



Focused specifically on the D test, this book delves into the detection of inducible
clindamycin resistance among staphylococcal isolates. It discusses the clinical significance
of the D test, methodological considerations, and interpretation guidelines. The book also
reviews case studies highlighting the impact of inducible resistance on treatment
outcomes.

3. Clinical Microbiology Procedures Handbook
A comprehensive reference for clinical microbiology laboratory techniques, this handbook
includes detailed protocols for performing the D test among other antimicrobial
susceptibility assays. It emphasizes quality control, troubleshooting, and the relevance of
test results in clinical decision-making. Suitable for both beginners and experienced
microbiologists.

4. Antibiotic Resistance Mechanisms in Bacteria: Molecular and Phenotypic Methods
This book explores various mechanisms by which bacteria develop resistance to antibiotics,
including inducible resistance detected by the D test. It integrates molecular biology
techniques with traditional microbiological methods to provide a holistic understanding of
resistance. The text is valuable for researchers and clinicians interested in resistance
detection and management.

5. Manual of Clinical Microbiology
A definitive guide in clinical microbiology, this manual covers a wide array of laboratory
methods including the D test for detecting inducible clindamycin resistance. It provides
detailed descriptions of test principles, media preparation, and result interpretation. The
manual is essential for laboratory professionals maintaining best practices in antimicrobial
susceptibility testing.

6. Antibiotic Susceptibility Testing: Methods and Protocols
This collection of protocols offers in-depth methodologies for various antibiotic susceptibility
tests, with a dedicated section on the D test. It explains the rationale behind test selection,
standardization procedures, and data analysis. The book serves as a practical resource for
microbiology labs aiming to implement or refine susceptibility testing workflows.

7. Staphylococci and Staphylococcal Infections
Focusing on the genus Staphylococcus, this book discusses antibiotic resistance patterns,
including inducible clindamycin resistance identified by the D test. It covers clinical
implications, diagnostic challenges, and treatment strategies. The text is particularly useful
for infectious disease specialists and clinical microbiologists.

8. Principles and Practice of Infectious Diseases
A comprehensive textbook that integrates microbiology with clinical infectious disease
practice, this book explains the role of the D test in detecting inducible resistance. It
provides context on how resistance mechanisms impact therapy choices and patient
outcomes. The book is a valuable resource for clinicians and microbiologists alike.

9. Laboratory Diagnosis of Infectious Diseases: Essentials of Diagnostic Microbiology and
Serology
This book offers practical insights into laboratory techniques used in infectious disease
diagnosis, including antimicrobial susceptibility testing and the D test. It highlights the
importance of accurate detection of resistance for guiding effective treatment. The text is
designed for medical technologists, microbiologists, and healthcare professionals involved



in diagnostic testing.
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NET: A Comprehensive Exam Preparation Guide is a valuable resource tailored for students
preparing for the ICAR NET exam in Microbiology. This guide offers an in-depth overview of key
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is organized into two parts. Part I is concerned with basic methods in microbiology and would
normally form the basis of a first year course. Abbreviated recipes and formulations for a number of
typical media and reagents are included where appropriate, so that the principles involved are more
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Microbiology focuses on the processes, methodologies, developments, and approaches involved in
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methods. The selection first offers information on the theory of antibiotic inhibition zones,
microbiological assay using large plate methods, and dilution methods of antibiotic assays.
Discussions focus on serial dilution assay, requirements for accurate assay, microbiological assay of
riboflavin, laws of adsorption and partition, mechanisms of antibiotic action, and biological
considerations affecting the use of statistical methods. The text then ponders on the elements of
photometric assaying and automation of microbiological assays. The manuscript elaborates on
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microbiological culture methods for the examination of food and water, adhered to by renowned
international organizations, such as ISO, AOAC, APHA, FDA and FSIS/USDA. It includes methods for
the enumeration of indicator microorganisms of general contamination, indicators of hygiene and
sanitary conditions, sporeforming, spoilage fungi and pathogenic bacteria. Every chapter begins
with a comprehensive, in-depth and updated bibliographic reference on the microorganism(s) dealt
with in that particular section of the book. The latest facts on the taxonomic position of each group,
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manual for graduate courses in Food Engineering and Food Microbiology.
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2024-08-10 This resource provides a wide range of microbiology MCQs, covering bacteriology,
virology, mycology, and parasitology. It is structured to aid recall and application of knowledge in
competitive exams.
  d test in microbiology: Phlebotomy Exam Review, Enhanced Edition Ruth E. McCall,
2020-06-19 Phlebotomy Exam Review, Enhanced Seventh Edition thoroughly prepares students for
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describes in detail a variety of experimental techniques, including microbiological isolation, culture
and identification. This valuable reference book, with its strong practical function, will serve a broad
audience, and meet the needs of researchers, clinicians, teachers and students who major in biology,
microbiology, immunology and infectious diseases. This monograph will also facilitate teaching and
international academic exchange. - Brings together interdisciplinary research on microbiology, oral
biology and infectious diseases - Collects a large number of oral microbial pictures, providing the
most abundantly illustrated oral microbiology atlas available - Describes in detail, a variety of
experimental techniques, including microbiological isolation, culture and identification - Provides a
complete update of already existing information, as well as the latest views on oral manifestations of
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  d test in microbiology: Phlebotomy Exam Review Ruth E. McCall, 2023-08-15 Phlebotomy
Exam Review, Eighth Edition provides a comprehensive review of current phlebotomy theory and
offers and ideal way to study for phlebotomy licensing or national certification exams. It also makes
for an excellent study tool for students taking formal phlebotomy training programs. By answering
the questions in this review, student can test their knowledge and application of current phlebotomy
theory. Theory questions address recent federal safety standards, Clinical and Laboratory Standards
Institute (CLSI) guidelines, and the National Accrediting Agency for Clinical Laboratory Sciences
(NAACLS) phlebotomist competencies when applicable. Questions are standard multiple choice, like
those used on national exams, with choices that often test your critical thinking abilities.
  d test in microbiology: Methods in Microbiology , 1987-12-03 Methods in Microbiology
  d test in microbiology: ASTM Standards on Materials and Environmental Microbiology
American Society for Testing and Materials, 1987
  d test in microbiology: Applied Microbiology - Including Infection Control and Safety
Mr. Rohit Manglik, 2024-07-24 Integrates core microbiology with practical infection control
measures and safety protocols, essential for healthcare workers and students in clinical
environments.
  d test in microbiology: Medical Laboratory Science Review Robert R Harr, 2012-10-11 Use
this comprehensive resource to gain the theoretical and practical knowledge you need to be
prepared for classroom tests and certification and licensure examinations.

Related to d test in microbiology
Dungeons & Dragons | The Official Home of D&D Get the latest D&D news, purchase official
books, and use the D&D Beyond toolset to create characters and run adventures with ease
Sign In - D&D Beyond This site works best with JavaScript enabled. Please enable JavaScript to
get the best experience from this site. D&D Beyond Sign In Sign in with Wizards Sign in with
Sources - D&D Beyond Where Evil Lives Grim Hollow: Player Pack Book of Ebon Tides Tales from
the Shadows The Illrigger Revised The Lord of the Rings Roleplaying The Griffon’s Saddlebag: Book
Two
Basic Rules for Dungeons and Dragons (D&D) Fifth Edition (5e) This section contains the
Dungeons & Dragons Basic Rules and the rules in the SRD, released as part of the Open Gaming
License
What Is Dungeons & Dragons? | Dungeons & Dragons - D&D Beyond Dungeons & Dragons is
the world’s most popular tabletop roleplaying game. It is a cooperative, storytelling game where you
and other players take on the roles of different characters within a
Player’s Handbook - Dungeons & Dragons - D&D Beyond Player’s Handbook (2024) Create
Fantastic D&D heroes for The World’s Greatest Roleplaying Game. View Cover Art Contents Intr
Monster Manual (2024) - Monster Manual - Dungeons & Dragons Monster Manual Encounter
a host of mighty new monsters for the World’s Greatest Roleplaying Game. View Cover Art Contents
Intr
Unearthed Arcana Playtest - Unearthed Arcana - D&D Beyond Unearthed Arcana Playtest
Materials Get Unearthed Arcana playtest content, try it out in your game, and provide feedback!
Check back regularly for
SRD v5.2.1 - System Reference Document - D&D Beyond The System Reference Document
(SRD) contains D&D rules content you can use and reference to publish content under Creative
Commons. The purpose of the SRD is to provide a
Dungeon Master’s Guide - Dungeon Master’s Guide - D&D Beyond Dungeon Master’s Guide
(2024) An essential resource with real-world advice for running D&D sessions for The World’s
Greatest Roleplaying
Dungeons & Dragons | The Official Home of D&D Get the latest D&D news, purchase official
books, and use the D&D Beyond toolset to create characters and run adventures with ease



Sign In - D&D Beyond This site works best with JavaScript enabled. Please enable JavaScript to
get the best experience from this site. D&D Beyond Sign In Sign in with Wizards Sign in with
Sources - D&D Beyond Where Evil Lives Grim Hollow: Player Pack Book of Ebon Tides Tales from
the Shadows The Illrigger Revised The Lord of the Rings Roleplaying The Griffon’s Saddlebag: Book
Two
Basic Rules for Dungeons and Dragons (D&D) Fifth Edition (5e) This section contains the
Dungeons & Dragons Basic Rules and the rules in the SRD, released as part of the Open Gaming
License
What Is Dungeons & Dragons? | Dungeons & Dragons - D&D Dungeons & Dragons is the
world’s most popular tabletop roleplaying game. It is a cooperative, storytelling game where you and
other players take on the roles of different characters within a
Player’s Handbook - Dungeons & Dragons - D&D Beyond Player’s Handbook (2024) Create
Fantastic D&D heroes for The World’s Greatest Roleplaying Game. View Cover Art Contents Intr
Monster Manual (2024) - Monster Manual - Dungeons & Dragons Monster Manual Encounter
a host of mighty new monsters for the World’s Greatest Roleplaying Game. View Cover Art Contents
Intr
Unearthed Arcana Playtest - Unearthed Arcana - D&D Beyond Unearthed Arcana Playtest
Materials Get Unearthed Arcana playtest content, try it out in your game, and provide feedback!
Check back regularly for
SRD v5.2.1 - System Reference Document - D&D Beyond The System Reference Document
(SRD) contains D&D rules content you can use and reference to publish content under Creative
Commons. The purpose of the SRD is to provide a
Dungeon Master’s Guide - Dungeon Master’s Guide - D&D Beyond Dungeon Master’s Guide
(2024) An essential resource with real-world advice for running D&D sessions for The World’s
Greatest Roleplaying
Dungeons & Dragons | The Official Home of D&D Get the latest D&D news, purchase official
books, and use the D&D Beyond toolset to create characters and run adventures with ease
Sign In - D&D Beyond This site works best with JavaScript enabled. Please enable JavaScript to
get the best experience from this site. D&D Beyond Sign In Sign in with Wizards Sign in with
Sources - D&D Beyond Where Evil Lives Grim Hollow: Player Pack Book of Ebon Tides Tales from
the Shadows The Illrigger Revised The Lord of the Rings Roleplaying The Griffon’s Saddlebag: Book
Two
Basic Rules for Dungeons and Dragons (D&D) Fifth Edition (5e) This section contains the
Dungeons & Dragons Basic Rules and the rules in the SRD, released as part of the Open Gaming
License
What Is Dungeons & Dragons? | Dungeons & Dragons - D&D Dungeons & Dragons is the
world’s most popular tabletop roleplaying game. It is a cooperative, storytelling game where you and
other players take on the roles of different characters within a
Player’s Handbook - Dungeons & Dragons - D&D Beyond Player’s Handbook (2024) Create
Fantastic D&D heroes for The World’s Greatest Roleplaying Game. View Cover Art Contents Intr
Monster Manual (2024) - Monster Manual - Dungeons & Dragons Monster Manual Encounter
a host of mighty new monsters for the World’s Greatest Roleplaying Game. View Cover Art Contents
Intr
Unearthed Arcana Playtest - Unearthed Arcana - D&D Beyond Unearthed Arcana Playtest
Materials Get Unearthed Arcana playtest content, try it out in your game, and provide feedback!
Check back regularly for
SRD v5.2.1 - System Reference Document - D&D Beyond The System Reference Document
(SRD) contains D&D rules content you can use and reference to publish content under Creative
Commons. The purpose of the SRD is to provide a
Dungeon Master’s Guide - Dungeon Master’s Guide - D&D Beyond Dungeon Master’s Guide
(2024) An essential resource with real-world advice for running D&D sessions for The World’s



Greatest Roleplaying

Related to d test in microbiology
Diagnostic Microbiology and Infectious Disease Publishes New Clinical Study Data on
Karius Test (Business Wire7y) REDWOOD CITY, Calif.--(BUSINESS WIRE)--Karius, a life sciences
company transforming infectious disease diagnostics with genomics and data through the innovative
use of next-generation sequencing to
Diagnostic Microbiology and Infectious Disease Publishes New Clinical Study Data on
Karius Test (Business Wire7y) REDWOOD CITY, Calif.--(BUSINESS WIRE)--Karius, a life sciences
company transforming infectious disease diagnostics with genomics and data through the innovative
use of next-generation sequencing to
A novel test could enable early diagnosis of and better treatments for leptospirosis (14don
MSN) In a new study, Yale School of Medicine (YSM) researchers unveiled a novel diagnostic
method for detecting leptospiral
A novel test could enable early diagnosis of and better treatments for leptospirosis (14don
MSN) In a new study, Yale School of Medicine (YSM) researchers unveiled a novel diagnostic
method for detecting leptospiral
Inflammatix Data in Journal of Clinical Microbiology Validate Accuracy, Robustness, and
Ease of Use of TriVerity™ Test System (Morningstar1mon) SUNNYVALE, Calif., Sept. 2, 2025
/PRNewswire/ -- Inflammatix, a pioneering host response diagnostics company, today announced the
publication of analytical data in the Journal of Clinical Microbiology
Inflammatix Data in Journal of Clinical Microbiology Validate Accuracy, Robustness, and
Ease of Use of TriVerity™ Test System (Morningstar1mon) SUNNYVALE, Calif., Sept. 2, 2025
/PRNewswire/ -- Inflammatix, a pioneering host response diagnostics company, today announced the
publication of analytical data in the Journal of Clinical Microbiology

Back to Home: https://staging.devenscommunity.com

https://staging.devenscommunity.com

