
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 to center.3.

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 or blunting near5.
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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