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CLINDAMYCIN DISK INDUCTION TEST

FOR β Hemolytic Streptococcal spp. & Strep pneumoniae
(D-TEST)PRIVATE 

Principle

The clindamycin induction test is performed on β hemolytic streptococcal spp. that test resistant to erythromycin and susceptible to clindamycin using routine antimicrobial susceptibility test methods.

Resistance to macrolides (e.g. erythromycin) can occur by two different mechanisms with the resulting phenotypes noted below:

	Mechanism
	Determinant

(gene)
	Erythromycin
	Clindamycin



	Efflux
	msrA
	R
	S

	Ribosome alteration
	erm
	R
	S*

	
	erm
	R
	R

(constitutive)


msrA = macrolide streptogramin (type B) resistance

erm   = erythromycin ribosome methylase; encodes enzymes that confer inducible (MLSBi) or constitutive



(MLSBc) resistance to MLS agents via methylation of the 23S rRNA

*requires induction to demonstrate resistance

MLS = macrolide lincosamide (e.g. clindamycin) streptogramin (type B)

For MSLBi strains, erythromycin will induce production of the methylase, which allows clindamycin resistance to be expressed.  Inducible clindamycin resistance can be detected with a simple disk approximation test, commonly referred to as the “D test”.  For this test using Staph aureus for QC, an erythromycin disk is placed15 mm to 26 mm (edge to edge) from a clindamycin disk in a standard disk diffusion test. Following incubation, a flattening of the zone in the area between the disks where both drugs have diffused indicates that the organism has inducible clindamycin resistance.

Clinical Significance

Clindamycin can be used to treat Staphylococcal and Beta-Strep infections.  In cases where these isolates are susceptible to Clindamycin, but resistant to Erythromycin, in vitro, there is a chance that Clindamycin resistance will be induced once patient begins treatment.  The D-test is performed to determine if this induced resistance will occur.  If the D-test is positive, then Clindamycin is reported as resistant and therefore will not be utilized inappropriately for treatment.

Specimen

Colonies of β-hemolytic streptococcal spp from non-urine sources as described for routine disk diffusion testing of rapidly growing nonfastidious bacteria.

Reagents

1. Materials as stated for routine disk diffusion testing of rapidly growing nonfastidious bacteria.

2. Disks for the following agents at the concentrations specified:

a. Erythromycin 15 (g

b. Clindamycin 2 (g

3. Blood Agar Plate

Instrumentation/Equipment

Aerobic Incubator set at 35(C ( 2(C

Inoculating loop

Quality Control

QC STRAINS

1.  QC of the erythromycin and clindamycin disks is performed weekly with S. aureus ATCC 25923 according to the standard disk diffusion QC procedure .Acceptable zone of inhibition for erythromycin is 22-30mm and 24-30mm for clindamycin.   Acceptable zone sizes are also noted on the online QC documentation form.
2. For quality assurance perform the D zone test weekly using Staph aureus ATCC 25923 and Staph aureus ATCC BAA-977. Acceptable results are listed below and will be recorded on the bench QC form. 
Staph aureus 25923 is not inducible=Negative D zone test

Staph aureus BAA-977 is inducible=Positive D zone test
3. If results are not acceptable do not report patient results. Repeat testing. If unable to rectify failure notify Coordinator or lead tech for further assistance.

4. An IQCP has been developed for this assay, please see IQCP folder in the technical coordinator’s office.  The plan will be reviewed on a yearly basis and adapted accordingly to the risk assessment changes.

Procedure

1. Standard disk diffusion test for ß Hemolytic Streptococcal spp. and Strep pneumoniae
a. Follow standard disk diffusion testing recommendations for inoculum preparation, inoculation, and incubation.

b. Position erythromycin disk 12 mm (edge to edge) from clindamycin disk.

c. Following incubation, note the appearance of the clindamycin zone closest to the erthromycin disk.

2. Purity plate variation

a. Following inoculation of MIC test, use a loop to transfer an aliquot of the 0.5 McFarland equivalent inoculum suspension to a BAP.  Inoculate the first one-third of the agar surface in order to obtain confluent growth.  Streak the remaining quadrants to obtain isolated colonies.

b. Position erythromycin disk 12 mm (edge to edge) from clindamycin disk on the first one-third quadrant of the plate.

c. Following incubation, note the appearance of the clindamycin zone closest to the erthromycin disk.

Reporting Results

1. Positive for inducible clindamycin resistance

a. Demonstration of flattened clindamycin zone between the erythromycin and clindamycin disks

b. Report clindamycin resistant.  If MIC test, report clindamycin resistant without MIC value.

Procedural Notes/Problem-Solving Tips

1. Reporting clindamycin as susceptible for β-hemolytic streptococcal spp that test erythromycin resistant and clindamycin susceptible without checking for inducible clindamycin resistance may result in inappropriate clindamycin therapy.
2. The test described here is acceptable for all β hemolytic streptococcal spp.
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