
Faecal�Calprotectin
Chronic�abdominal�pain�with�constipation�or�diarrhoea�is�a�common�presenting�complaint.� �It�remains�challenging�for�
the�clinician�to�distinguish�between�inflammatory�bowel�disease�(IBD)�(most�commonly�ulcerative�colitis�and�Crohn's�
disease)�and�irritable�bowel�syndrome�(IBS).� Fortunately,�faecal�calprotectin�(FC)�has�shown�promise�in�recent�research�
that�has�translated�into�daily�practice�thereby�reducing�costs�of�the�diagnostic�work-up�and�subsequent�management�of�
these�patients.

Calprotectin� is�a�cytosolic�protein�present� in�neutrophils.� In�an� individual�with�normal�bowel� function,� there� is�no�
generalised�bowel�inflammation,�and�therefore�very�few�neutrophils�are�present.� In�cases�of�inflammation,�there�is�a�
consequent�increase�in�neutrophils�attracted�to�the�bowel,�resulting�in�increased�levels�of�calprotectin�being�shed�into�
the�faeces.� This�basic�hypothesis�makes�calprotectin�a�valuable�marker�for�distinguishing�between�IBD�and�IBS.� FC�has�a�
high�negative�predictive�value,�and�is�therefore�a�good�“rule-out”�test.� Hence,�when�the�FC�is�below�the�cut-point,�50�
µg/g�stool�usually,�IBD�is�unlikely.� This�reduces�the�need�for�colonoscopy�and�further�investigations�in�patients�with�IBS,�
who�can�be�managed�more�appropriately.� It�must�be�noted�that�elevated�FC�levels�may�also�be�caused�by�conditions�
other�than�IBD,�such�as�infective�gastro-enteritis�and�certain�colorectal�cancers.

FC�can�also�be�used�as�a�marker�of�the�response�to�treatment.� A�FC�value�that�normalises�during�treatment�is�an�excellent�
surrogate�marker�of� successful� treatment�outcome� in�patients�with� IBD.�Failure�of�FC� levels� to� reduce�or�normalise�
indicates�that�the�treatment�and�compliance�therewith�needs�to�be�reviewed.� In�addition,�FC�can�predict�relapse�in�
patients�with�established� IBD.� Values�have�been� shown� to� rise�prior� to�patients�becoming� symptomatic� therefore�
allowing�for�an�early�modification�or�reintroduction�of�treatment�and�the�consequent�modification�and�attenuation�of�
the�relapse�period.��Finally,�there�is�also�evidence�that�FC�levels�correlate�with�the�disease�severity�in�IBD.

FC�can�be�measured�on�any�random�stool�sample�with�no�requirement�for�a�24�hour�stool�collection.� �If�a�delay�of�>�24�
hours�is�anticipated�in�the�sample�reaching�the�laboratory,�the�stool�sample�should�be�frozen.� Results�are�reported�in�µg�
calprotectin�per�gram�of�stool.

FC�can�be�used�in�both�adult�and�paediatric�populations.� Levels�in�active�IBD�in�children�can�be�very�high,�exceeding�the�
measurement�range.� Generally,�these�results�are�reported�as�greater�than�the�measuring�range,�since�the�FC�test�is�not�
reliably�linear�in�dilution.�

Summary

Ÿ FC�assists�clinicians�in�distinguishing�between�IBD�and�IBS
Ÿ A�random�stool�sample�is�required
Ÿ Cut-points�depend�on�the�assay�used�and�are�indicated�on�the�laboratory�report
Ÿ Serial�results�need�to�be�measured�using�the�same�instrument�since�the�test�is�not�standardised
Ÿ FC�levels�may�be�elevated�in�other�conditions�e.g.��infective�gastroenteritis�and�certain�colorectal�cancers
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Clostridioides difficile infection (CDI) remains a leading cause of healthcare-associated diarrhoea and antibiotic-associated 
colitis. C. difficile produces 2 types of toxins; toxins A and B (encoded by TcdA & TcdB genes, respectively), which are virulence 
factors causing cytotoxicity and cellular detachment from intestinal epithelium and are responsible for CDI symptomatology. 
Many laboratories routinely perform singleplex or multiplex PCR testing, which detects C. difficile toxin genes (tcdA/tcdB) with/ 
without the detection of the hypervirulent ribotype O27/NAP1/B1 strain. 

Local PathCare data confirm a rise in C. difficile detections, with increasing multiplex test positivity rates and a corresponding 
increase in absolute detection numbers. Although PCR testing is highly sensitive, it cannot distinguish between C. difficile 
colonisation and true infection driven by toxin production and may remain positive despite successful CDI therapy. In the 
context of rising C. difficile transmission, this limitation may contribute to overdiagnosis and unnecessary CDI treatment. 

South African and international guidelines emphasize a two-step testing algorithm for C. difficile detection and testing for 
free toxin detection to improve diagnostic accuracy of CDI and improve antimicrobial stewardship. In keeping with local and 
international guidelines, stool samples sent for C. difficile testing at the reference laboratory in Cape Town, PathCare will 
perform routine two-step testing following a positive C. difficile detection on stool PCR testing. 

What is Two-Step testing in our setting?
The two-step approach combines:

1. Initial molecular test:  A highly sensitive PCR test that detects the presence of C. difficile and toxin-encoding genes of a 
toxigenic strain of C. difficile.  Strains may be toxin-producing or non-toxin-producing (toxin genes are not expressed ‒ 
most likely a colonising strain). A negative test excludes the diagnosis of CDI.

2. Confirmatory toxin-production test: Detection of C. difficile free toxin in stool using enzyme immunoassay (EIA). At 
PathCare, the EIA test for the detection of free Toxin A/B in stool is a highly specific test that indicates toxin production. 
C. difficile EIA testing is not appropriate as stand-alone tests due to lower sensitivity.

Stool samples positive for both the presence of the organism and its toxin are considered consistent with active C. diffi  cile infection.

Figure 1: SASCM C difficile initial PCR (NAAT)-guided two-step testing guideline recommendation

Result interpretation

C difficile PCR result Toxin A/B EIA result Interpretation

Negative N/A C. difficile infection highly unlikely.

Positive Positive Active C. difficile toxin-mediated infection (CDI)

Positive Negative

Colonisation most likely: CDI treatment not recommended, first excl. 
alternative causes for diarrhoea. Consider repeat toxin EIA test if no 
alternative aetiology is identified. Treatment may be considered in 
consultation with a clinical microbiologist and/or gastroenterologist.

OPTIMISING CLOSTRIDIOIDES DIFFICILE DIAGNOSIS:
 IMPLEMENTATION AND BENEFITS OF ROUTINE TWO-STEP TESTING
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Evidence in support of reflex C. difficile EIA testing on C. difficile positive PCR patients:
1. Clinical outcomes correlate with toxin presence and show that patients with free toxin detected have more severe disease, 

higher WCC, and increased mortality. 

2. PCR-only testing results in overdiagnosis since PCR-only testing detects both infection and colonisation, inflating CDI 
rates, and risks unnecessary antibiotic patient treatment. 

3. PCR positive, C difficile toxin negative patients often behave like C difficile test-negatives with clinical outcomes including 
recurrence and mortality similar to those with negative results, suggesting colonisation rather than active disease.

Advantages of the Two-Step Algorithm
• Improved clinical specificity: Distinguishes between colonisation and true toxin-mediated disease.  

• Better alignment with disease severity: Studies show that toxin-positive (EIA) cases are more likely to have clinically severe CDI.  

• Supports antimicrobial stewardship: Reduces unnecessary CDI treatment in colonised patients, preventing disruption of 
gut microbiota and minimising selective pressure for resistance.  

• Prevents inflated hospital C difficile infection rates and optimizes resources for appropriate infection control hospital 
interventions.

• Aids clinician assessment to more accurately interpret results in context of symptoms, antibiotic exposure, and risk factors

• Strengthens diagnostic accuracy, aligns with SASCM guidance, and promotes responsible antibiotic use.

What’s the clinical implication of reflex toxin immunoassay testing in those with PCR positive 
toxigenic C difficile patients?

Given rising C. difficile colonisation rates and evidence of more severe outcomes in toxin-positive cases, a two-step algorithm 

provides a balanced approach wherein we offer higher clinical relevance while maintaining diagnostic confidence. Clinicians are 

encouraged to interpret results in conjunction with clinical presentation, risk factors and antibiotic exposure history. Infection 

prevention control precautions should be maintained to prevent ongoing transmission within healthcare units.

For further information or diagnostic interpretation support, contact your local PathCare microbiologist.
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