Module 7
Reading cultures
	Purpose

	To provide participants with the knowledge and skills to recognize culture tubes that show the growth of colonies with the appearance of M. tuberculosis and to recognize and discard contaminated cultures. To give the appropriate time-frame for reading cultures on solid and liquid media.

	Prerequisite

modules
	Modules 2 and 5

	Module time
	50 minutes, plus 1 hour of practical exercise in the laboratory.

	Learning objectives
	At the end of this module, participants will be able to:

· examine cultures at appropriate times;
· identify presumptive M. tuberculosis colonies;
· recognize contaminations;
· report the suspected positive cultures.


Module overview

	Step
	Time
	Activity/method
	Content
	Resources 
needed

	PPT presentation: Module 7 Reading cultures

	1
	2 min
	Presentation
	Introduction to module
	Slides 1–3

	2
	4 min
	Presentation 
	Examination schedule
	Slides  4–5

	3
	8 min
	Presentation
	Preliminary identification of M. tuberculosis
	Slides 6–9

	4
	10 min
	Presentation
	Contaminants
	Slides 10–16

	5
	5 min
	Presentation
	Culture report
	Slides 17–20

	6
	2 min
	Discussion
	True/false exercise
	Slide 21

	7
	2 min
	Presentation
	Take-home messages
	Slide 22

	8
	1 min
	Self-evaluation
	Self-assessment
	Slide 23

	9
	16 min
	Presentation  and discussion
	Exercise
	Slides 1–8


Materials and equipment checklist
· PowerPoint slides or transparencies

· Overhead projector or computer with LCD projector

· Flipchart

Practical exercise in the laboratory 

· Several culture tubes with colonies of: M. tuberculosis, NTM/MOTT (mycobacteria other than tuberculosis), moulds, Gram-positive bacteria, Gram-negative bacteria.
Teaching guide
	Slide number
	Teaching points

	1
	Module 7: Reading cultures 

DISPLAY this slide before you begin the module. Make sure that participants are aware of the transition into a new module.

	2
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	Learning objectives

STATE the objectives on the slide.



	3
Flipchart
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	Content outline

WRITE the content outline on a flipchart before starting this module.  

REFER to the flipchart frequently so that participants are sure of where they are in the module.

EXPLAIN that the topics listed are those that will be covered in this module.

	4
	Examination schedule
EXPLAIN that, because of the slow growth rate of M. tuberculosis, it is not useful to examine inoculated tubes every day (as is done in general bacteriology).

EMPHASIZE that the best schedule for reading tubes is to examine them once a week (after the first check for non-mycobacterial contamination at 48 hours after inoculation). If this is not feasible, the minimal reading schedule should be adopted:

· after 2 days

· at week 1
· after 4 weeks 

· after 8 weeks (end of incubation for cultures on solid media)
Liquid cultures should be examined daily or at least once a week for 6 weeks (end of incubation).

	5
	Minimal examination schedule
DISPLAY the slide and EXPLAIN that this figure represents the minimal examination schedule required for TB culture.
STRESS, and REMIND participants, that the best schedule for solid cultures is once a week.
EXPLAIN the reasons for the schedule for reading cultures: 

· After 2 days, to check that liquid has completely evaporated, to tighten the caps to prevent drying of media, and to detect early contaminants such as mould.

· After 1 week, to detect rapidly growing mycobacteria that may be mistaken for M. tuberculosis.
· After 2–4 weeks, to detect positive cultures of M. tuberculosis as well as other slow-growing mycobacteria, which may be either harmless saprophytes or potential  pathogens.
· After 6 weeks, to detect slow-growing mycobacteria and to judge and report a liquid culture as negative.
· After 8 weeks, to detect very slow-growing mycobacteria, including M. tuberculosis,  before judging and reporting the culture as negative.
ADD that it is useful to place the containers in the incubator in chronological order. 

	6
	Preliminary identification from solid media

EXPLAIN the characteristic features of M. tuberculosis colonies: rough, crumbly, waxy, non-pigmented (cream, buff-coloured) and slow-growing. Colonies usually appear after the second week of incubation.

HIGHLIGHT the characteristics shown in the pictures on the slide.

Suspicious colonies should be stained by ZN to confirm the presence of AFB and to allow the morphology of the bacteria (clumps, beading stain) to be observed.  

EXPLAIN the procedure (which must take place in the BSC):
· Remove a small portion of the colony.

· Rub into one drop of sterile saline or water on a glass slide. 

· The ease with which the organisms emulsify in the liquid should be noted: unlike some other mycobacteria, tubercle bacilli do not form smooth suspensions.  

· Allow the smear to dry, fix by heat and stain by the ZN method.

· Record the morphology of clumps or dispersed bacteria and the acid-fastness.

	7
	Preliminary identification

HIGHLIGHT the characteristics in the pictures on the slide (refer to descriptions on slide no. 6).

	8
	Preliminary identification

EXPLAIN the features of M. bovis colonies: slow-growing, white, small, round colonies with a wrinkled surface and irregular thin margins.

HIGHLIGHT the characteristics in the pictures on the slide.

	9
	Preliminary identification of M. tuberculosis from liquid cultures 

EXPLAIN that flocculation and a non-homogeneous turbidity are suggestive of tubercle bacilli growth (show the presence of flocculation in the tube).
ZN staining is necessary to determine the presence of AFB; presence of “cords” is suggestive of TB bacilli. Albumin-coated smears are recommended for liquid culture microscopy. 

	10
	Contamination – liquid media

EXPLAIN that contamination of liquid media can be recognized by the homogeneous turbidity of the tube and, after ZN staining, by the appearance of non-acid-fast bacteria.

DESCRIBE the pictures on the slide.

	11
	Contaminants 
Growth rate and microscopy aspects are considered.
DESCRIBE the pictures on the slide: they show MOTT and fungi (ife)

	12
	Contaminants 

Growth rate and microscopy aspects are considered.
DESCRIBE the pictures on the slide: they show bacteria and yeasts.

	13
	Contamination – solid media
STATE what should be done in the case of partially contaminated solid culture, LISTING the points on the slide.

DESCRIBE the picture on the slide.

	14
	Appearance of contaminated solid media

READ the points on the slide and EXPLAIN the features of the contaminants.
DESCRIBE the picture on the slide.

	15
	Contamination – solid media

LIST the features of contaminated cultures.

ADD that completely contaminated tubes should be sterilized and discarded.

DESCRIBE the picture on the slide.

	16
	If contaminants are detected by microscopy on solid or liquid cultures

STATE what should be done in the case of contaminated cultures by LISTING the points on the slide.

ADD that, in case of doubt, ZN staining can reveal the non-acid-fastness of contaminant colonies.
ADD that it can be useful to re-decontaminate and re-inoculate the culture.

	17
	Record and report positive cultures immediately!

EXPLAIN the importance of this sentence: immediate reporting allows a TB patient to be treated promptly.
Contaminated cultures should also be reported
EXPLAIN that, if a contaminated culture is discarded, it should be reported as “contaminated culture”. 

REMIND participants that prompt reporting of a contaminated culture may lead the physician to require another sample from the patient. 

	18
	WHO scoring

EXPLAIN the WHO scoring for solid cultures.

HIGHLIGHT the clinical relevance of limited growth.  The presence of only a few colonies maybe the result of anti-TB treatment or of contamination of cultures with other organisms. Limited material may also influence the DST results. Always discuss these cases with the clinician. 

	19
	Laboratory register : culture
EXPLAIN how to fill in the TB laboratory form correctly.
STRESS that it is important to record the laboratory serial number (for quick reference). In addition the number of colonies and the date of reporting should be recorded, and the form should be signed.

	20
	Completed TB laboratory form 
DISPLAY and EXPLAIN the example of a completed TB laboratory form.

	21

Discussion
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	True and false exercise
Participants should be provided with two cards (green and red) which they should use to state whether the messages are true (green) or false (red).
True: 1, 3

False: 2

	22
	Module review: take-home messages 

ANSWER any questions the participants may have.

	23
	Self-assessment
The participants should evaluate what they have learned from this module by answering the questions.


Exercise
Material/equipment checklist
· PowerPoint slides or transparencies

· Overhead projector or computer with LCD projector
	Slide number
	Teaching points

	1
	Module 7: Reading  solid cultures

DISPLAY this slide before you begin the exercise. Make sure that participants are aware of the transition into the exercise.

	2
	What is this?

DISPLAY this slide and let participants DESCRIBE the colonies in the picture.
ASK them whether colonies resemble typical M. tuberculosis colonies.

TELL participants that these are typical M. tuberculosis colonies.

	3


	What is this?

DISPLAY this slide and let participants DESCRIBE the colonies in the picture.
ASK them whether colonies resemble typical M. tuberculosis colonies.

TELL participants that these are typical M. tuberculosis colonies.

	4
	What is this?

DISPLAY this slide and let participants DESCRIBE the picture they are looking at.

ASK them what they think it is.

TELL them that it is not a contamination, but that the two tubes have been inoculated with a homogenate from a biopsy.

	5
	What is this?

DISPLAY this slide and let participants DESCRIBE the colonies in the picture.
ASK them whether colonies resemble typical M. tuberculosis colonies.

TELL them they are contaminants.

	6
	What is this?

DISPLAY this slide and let participants DESCRIBE the colonies in the picture.
ASK them whether colonies resemble typical M. tuberculosis colonies.

TELL them they are contaminants.

	7
	What is this?

DISPLAY this slide and let participants DESCRIBE the colonies in the picture.
ASK them whether colonies resemble typical M. tuberculosis colonies.

TELL them they are contaminants. HIGHLIGHT the scratch on the medium, sometimes seen in case of contamination.

	8
	What is this?

DISPLAY this slide and let participants DESCRIBE the colonies in the picture.
ASK them whether colonies resemble typical M. tuberculosis colonies.

TELL them this tube is partially contaminated. Typical M. tuberculosis colonies are present alongside contaminants. ADD that, in this case, it would be helpful to touch the colonies with a loop and inoculate them on a new tube to try to avoid the contamination.


Practical activity in the laboratory
(Facility with BSCs and equipment for ZN staining)

· MAKE SURE everyone is wearing personal protective equipment: gown, gloves and respirators (N95)
· GIVE participants different slants with:
· M. tuberculosis colonies

· MOTT

· moulds
· bacteria (Gram-positive and -negative).

· GIVE participants liquid culture tubes with contaminants, M. tuberculosis, MOTT.
· INVITE participants to revise the procedure for staining colonies.
· INVITE participants to stain colonies and DESCRIBE the morphology of microorganisms observed under the microscope. Filamentous fungi, yeasts and mycobacteria aggregated in cords can be observed also with a x40 objective.

