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Amendment table 
Each UK SMI document has an individual record of amendments. The amendments 
are listed on this page. The amendment history is available from 
standards@ukhsa.gov.uk. 

Any alterations to this document should be controlled in accordance with the local 
document control process. 

 

 

 

Amendment number/date 9/01.08.18 

Issue number discarded 5 

Insert issue number 6 

Anticipated next review date* 01.08.21 

Section(s) involved Amendment 

Amendment number/date 10/28.02.25 

Issue number discarded 6 

Insert issue number 6.1 

Section(s) involved Amendment 

Whole document. 

This is an administrative point change.  

The content of this UK SMI document has not 
changed.  

The last scientific and clinical review was 
conducted on 01.08.2018. 

 

Hyperlinks throughout document updated to Royal 
College of Pathologists website. 

Public Health England replaced with UK Health 
Security Agency throughout the document, 
including the updated Royal Coat of Arms 

Partner organisation logos updated. 

Broken links to devolved administrations replaced. 

References to NICE accreditation removed. 

Scope and Purpose replaced with General and 
Scientific information to align with current UK SMI 
template. 

mailto:standards@ukhsa.gov.uk


Coagulase test 

Test Procedures | TP 10 | Issue number: 6.1 | Issue date: 28.02.25 |    Page: 5 of 16  

UK Standards for Microbiology Investigations | Issued by the Standards Unit, UK Health Security Agency 

Whole document. 

Document updated. 

Technical limitations updated with subheadings. 

Information on plasma use and NCTC 6571 added 
to the technical limitations/information. 

Link to UK SMI TP 34: Thermonuclease test 
document added to this document. 

References updated with grades. 

Reviews can be extended up to 5 years where appropriate 
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1 General information  
View general information related to UK SMIs. 

 

2 Scientific information  
View scientific information related to UK SMIs. 

 

3 Scope of document 
This test detects the ability of bacteria to clot plasma by the action of the enzyme, 
coagulase. This test is used specifically to differentiate the species within the genus 
Staphylococcus. There are many hypotheses but the precise mechanism of coagulase 
action is not known1. 

This UK SMI should be used in conjunction with other UK SMIs.   

 

4 Introduction 

Coagulase is a protein enzyme produced by several microorganisms that enables the 
conversion of fibrinogen to fibrin. Coagulase binds plasma fibrinogen, causing the 
organisms to agglutinate or plasma to clot. Coagulase exists in two forms: “bound 
coagulase” (or clumping factor) which is bound to the cell wall and “free coagulase” 
which is liberated by the cell wall. Bound coagulase is detected by the slide coagulase 
test, whereas both free and bound coagulase are detected by the tube coagulase test. 

Bound coagulase adsorbs fibrinogen from the plasma and alters it so it precipitates on 
the staphylococci, causing them to clump resulting in cell agglutination. Free 
coagulase reacts with a substance in plasma to form a fibrin clot. 

 

5 Technical information/limitations 

5.1 Purity of inoculum used 

The colony inoculum used for testing must be pure because a contaminant may 
produce false results after prolonged incubation. 

5.2 Slide coagulase test 
This test is unsuitable for isolates that are not easily emulsified2. 

Autoagglutination may occur. 

Use water instead of saline as some staphylococci are salt sensitive, particularly if 
they have been cultured on salt containing media (such as Mannitol Salt Agar), as 
lysis or clumping of cells may occur. Do not perform slide coagulase tests from 
colonies grown from salt containing media. 

Over mixing may cause the clots to break down3. 

https://www.rcpath.org/profession/publications/standards-for-microbiology-investigations/standards-for-microbiology-investigations-about-us.html
https://www.rcpath.org/profession/publications/standards-for-microbiology-investigations/supporting-scientific-information-for-uk-smis.html
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S. schleiferi and S. lugdunensis may give positive results on the slide coagulase 
test2,4. 

5.3 Tube coagulase test 
For the tube coagulase test, EDTA plasma is superior to citrated plasma because 
citrate-utilizing organisms such as Pseudomonas species, Serratia marcescens, 
Enterococcus faecalis and strains of Streptococcus will clot citrated plasma5. 

Longer incubation at 37°C may result in disappearance of the clot. This is due to the 
production of staphylokinase which can lyse the clot5. 

Some other species of staphylococci, including Staphylococcus schleiferi and 
Staphylococcus intermedius may give positive results in the tube coagulase test but 
are not common isolates from human infections2,4.  

The tube coagulase test should not be unduly agitated as this can cause the clot to 
shrink also giving a false negative result6. 

5.4 Plasma use 

Commercially available lyophilized products (or kits) are available and manufacturers’ 
instructions should be followed when using these products.  

5.5 Tube coagulase test direct from blood culture broth 
The main advantage of the direct tube coagulase test is its rapidity in presumptive 
identification of S. aureus in blood culture broths and reducing turnaround times and it 
is also helpful in initiating appropriate antimicrobial treatment7,8. It is a valuable adjunct 
in the routine microbiology laboratory because of its good performance, technical 
simplicity and low cost. 

Care should be taken when using this test directly on presumptive positive coagulase 
blood culture broths. Several investigators have evaluated the accuracy of two 
agglutination tests in rapid identification of S. aureus from positive blood culture broths 
and although overall specificity has been excellent, a wide range of sensitivities have 
been reported with a variety of latex tests7,9,10. Studies have confirmed that slide 
coagulase kits should not be used for the rapid identification of S. aureus from blood 
culture broths as they have been principally designed for isolates grown on solid 
culture media and lack sensitivity. Manufacturer’s instruction should be followed. 

The tube coagulase test is the preferred method for the rapid screening test for  
S. aureus in blood culture broths and when reported negative, blood culture isolates 
should be re-tested using standard laboratory techniques (Gram stain, subculturing of 
broths and retesting from the culture plates). There have been reports of negative 
coagulase test results when tested directly on blood cultures, but when repeated from 
culture isolates, are reported positive7. Another limitation that may deter laboratories 
from its use is the labour intensive, double centrifugation step. Moreover, two recent 
reports have indicated no loss of sensitivity when the tube coagulase test is performed 
directly on uncentrifuged blood culture broths10,11. 

Some strains of Meticillin Resistant Staphylococcus aureus may exhibit a negative or 
weak positive reaction. In addition, rare strains of S. aureus are negative in coagulase 
tests2. 
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Refer to UK SMI UK SMI TP 34: Thermonuclease test procedure for information on 
how to use this test to determine the presence of S. aureus in positive blood culture 
bottles. 

5.6 Commercial kits 
Commercial kits are available using latex technology. These kits can detect Protein A 
and/or clumping factor but can also detect various surface antigens, making them 
more sensitive than the coagulase test but at some expense to specificity due to 
cross-reaction with Coagulase Negative Staphylococci. In addition, any test including 
clumping factor may give false positive results with Staphylococcus lugdunensis and 
Staphylococcus schleiferi2. 

5.7 NCTC 6571 

The NCTC strain known as the “Oxford Staphylococcus” is widely used in clinical 
diagnostic microbiology laboratories throughout the UK as a reference control strain 
for antimicrobial susceptibility testing and other phenotypic tests such as coagulase 
test (regarded as a weak positive control), determination of DNase activity, etc. 

Recent studies have shown that this strain produces Panton-Valentine Leukocidin 
(PVL), a pore-forming cytotoxin produced by fewer than 5% of Staphylococcus aureus 
strains that causes leukocyte destruction and tissue necrosis. Therefore it is 
recommended that good practice should be adhered to when this organism is 
handled12.  

  

https://www.rcpath.org/profession/publications/standards-for-microbiology-investigations/test-procedures.html
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6 Safety considerations13-30 

Refer to current guidance on the safe handling of all organisms and reagents 
documented in this UK SMI. 

Aseptic technique and established precautions against microbiological hazards 
throughout all procedures must be observed. 

All work likely to generate aerosols must be performed in a microbiological safety 
cabinet.  

The above guidance should be supplemented with local COSHH and risk 
assessments. 

Compliance with postal and transport regulations is essential. 

 

7 Reagents and equipment 
Fresh discrete bacterial colonies growing on solid medium (non-salt containing media) 
including the positive and negative control organisms 

Distilled water 

Microscope slide 

Bacteriological loop (preferably nichrome) or disposable alternative 

Disposable Pasteur pipette 

Marking pen or wax pencil 

Sterile test tubes 

Test tube rack 

Test solution 

Slide coagulase test:  

Commercially available plasma treated with ethylene diamine-tetraacetic acid (EDTA). 

Tube coagulase test:  

Commercially available plasma treated with EDTA added suitable for tube coagulase. 
Use the plasma according to manufacturer’s instructions unless an alternative method 
has been validated.  

Note: Commercially lyophilized products (or kits) are also available and 
manufacturer’s instructions should be followed. 

 

8 Quality control organisms 
Refer to UK SMI TP 1- Example reference strains for UK SMI test procedures 

Positive control: 

Staphylococcus aureus   NCTC 6571 or NCTC 12973 

https://www.rcpath.org/profession/publications/standards-for-microbiology-investigations/test-procedures.html
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Negative control: 

Staphylococcus haemolyticus  NCTC 11042 

Note: These strains have been validated by NCTC to give this result. 

 

9 Procedure and results 

9.1 Slide coagulase test1,31 
• place two drops of distilled water on a clean glass slide. Identify where the test 

strain (T) and the control (C) will be placed by labelling the slide. An additional 
slide will be required for the control strains and this should be clearly labelled. 

• set up the positive and negative control organisms on the same slide to be 
tested simultaneously. 

• emulsify the test strain to obtain a homogenous thick suspension. False 
negative reactions will occur if the bacterial suspension is not heavy enough. 

• observe for autoagglutination. Strains which autoagglutinate must be tested by 
an alternative procedure. 

• dip a straight wire or loop in the plasma and stir gently with the homogenous 
suspension. If using a reusable loop, sterilize the loop before proceeding. 

Note: Plasma is added only to the test strain and the control organisms but not the 
control (C) as it serves as an autoagglutination control. 

• observe for immediate formation of white clumps. 

Positive result 

Visible clumping within 10s. 

Negative result 

No visible clumping within 10s. 

Note: The positive control species should show clumping only when emulsified in the 
plasma and the negative control species should not show clumping in either water 
(saline) or plasma4. 

9.2 Tube coagulase test1-3,6,31-33 

9.2.1 Tube coagulase test direct from colonies 
• use commercially available plasma and dilute according to manufacturer’s 

instructions unless an alternative method has been validated 

• label the test tubes with the organism to be tested as well as the control 
organisms 

• emulsify representative colony/colonies of the test organism in the plasma. 
Incubate at 35-37°C and examine hourly up to 4hr. Do not shake or agitate the 
tube 
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• gently slant and examine for a clot which gels the whole contents of the tube or 
forms a loose web of fibrin 

• if negative by the end of 4hr, incubate overnight at room temperature (22°C) 
and re-examine at 24hr.This is because a small proportion of strains require 
longer than 4hr for clot formation2 

9.2.2 Tube coagulase test direct from blood culture broth 
This can be used for a rapid presumptive identification of S. aureus in blood culture 
broths. 

• add 1 – 2 drops of the positive blood culture broth to 2mL of the diluted plasma 
in a tube or bijou 

• incubate at 35-37°C and examine hourly up to 4hr 

• examine for a clot which gels the whole contents of the tube or forms a loose 
web of fibrin 

• if negative by the end of  4hr, incubate overnight at room temperature (22°C) 
and re-examine at 24hr. This is because a small proportion of strains require 
longer than 4hr for clot formation2 

Note: Always check identification the following day from the culture plate using a slide 
coagulase or latex test. 

Positive result 

Formation of a clot up to 4hr at 37°C or following overnight incubation at room 
temperature (22°C). 

Negative result 

No clot, plasma moves freely at 4hr and 24hr incubation. 

Table 1: Summary of coagulase test of some Staphylococcus species that may cause 
infections in humans1, 2. 

Species Tube coagulase test Slide coagulase test 

Staphylococcus aureus 

subspecies aureus 

+ + 

Staphylococcus aureus 

subspecies anaerobius 

+ - 

Staphylococcus 
epidermidis 

- - 

Staphylococcus 
haemolyticus 

- - 

Staphylococcus 
saprophyticus subspecies 
saprophyticus 

- - 

Staphylococcus schleiferi 

subspecies coagulans 

- + 
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Staphylococcus 
lugdunensis 

- + 

Staphylococcus schleiferi 

subspecies schleiferi 

-/+ + 

Staphylococcus delphini* + - 

Staphylococcus 
intermedius* 

+ v 

Staphylococcus hyicus* V - 

V= variable reaction            - = negative reaction 

*rare clinical isolates           +=positive reaction 
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Algorithm: Coagulase test 
 

Isolate from pure culture

Slide coagulase test Tube coagulase test *

Positive

Visible clumping 

within 

10s

Negative

No Visible 

clumping

Positive

Clot formation 

following 4hr/ 

overnight  

incubation

Negative

No clot formation 

following 

incubation

Place two drops of distilled 

water on a slide.   

Emulsify the test strain to 

obtain a suspension

Plasma added to the Test 

strain (T) and then mixed

1mL of plasma

Emulsify one colony

Incubate at 35-37°C 

Examine hourly up to 4hr 

No  plasma added to the 

Control (C)

Positive 

Possible 

autoagglutinat-

ion

Negative

No Visible 

clumping

 
Note: 

Positive control: Staphylococcus aureus  NCTC 6571 or NCTC 12973 

Negative control: Staphylococcus haemolyticus  NCTC 11042 

* If blood cultures are tested directly by tube coagulase test and are found to be 
negative, follow the procedure for culture above for re-testing. 

 

The flowchart is for guidance only. 
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