
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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We are proud to announce the expansion of our anticonvulsant therapeutic drug monitoring (TDM) offering to enhance 

personalized pharmacotherapy. Anticonvulsant drug level testing is available for the following:

•	 Perampanel (Fycompa)

•	 Oxcarbazepine (Trileptal) (including the 10-OH-Carbazepine active metabolite)

•	 Pregabalin (Lyrica)

•	 Levetiracetam (Keppra)

•	 Lamotrigine (Lamictal)
•	 Gabapentin (Neurontin)

•	 Topiramate (Topamax)

•	 Carbamazepine with Carbamazepine-epoxide (major active metabolite)

•	 Phenytoin

•	 Valproate

•	 Lacosamide

Indications for anticonvulsant Therapeutic Drug Monitoring include

	º Dose optimization after initial prescription or after dose adjustment

	º Clinical non-response, relapse, or recurrence of symptoms at recommended dosing

	º Determination of drug adherence

	º Clinical improvement but with adverse effects while using recommended dosing

	º Tolerability issues

	º Risk or suspicion of drug-drug interactions

	º Presence of genetic concern relating to drug 
metabolism

	º Patient with extremes of body weight

	º Pregnant or breastfeeding patients

	º Children and adolescent patients

	º Elderly patients

	º Pharmacological relevant comorbidities (e.g., 
hepatic, renal or cardiovascular disease)

	º Acute or chronic inflammation or infection

	º Patients with potential gastrointestinal 
absorption concerns (e.g., bariatric surgery, GI 
resection)

	º Lack of efficacy or concern for toxicity 
occurring after switching between 
manufacturers of a drug

	º Pharmacovigilance programs

	º Documentation of optimal concentration in 
the well-controlled for future reference

ANTICONVULSANT THERAPEUTIC DRUG MONITORING
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Operational details

	º Timing: Steady state trough level collection is optimal

	º Sample type: Serum (yellow-top SST tube)

	º Sample stability: 2 days on ice

	º Methodology:
•	 	Perampanel, Oxcarbazepine (and 10-OH-Carbazepine), Pregabalin, Levetiracetam, Lamotrigine, Lacosamide, 

Gabapentin and Topiramate: state-of-the-art Liquid Chromatography Mass Spectrometry (LCMS) methodology 
to ensure gold-standard accuracy as recommended by international guidelines

•	 Carbamazepine can be tested using either immunoassay or LCMS methodology (however, the Carbamazepine-
epoxide active metabolite is only reportable using the LCMS method). Please specify “LCMS” if the 
Carbamazepine-epoxide active metabolite is required.

•	 Phenytoin and Valproate: Immunoassay only

	º Turn-around-time:
•	 Immunoassay: <1 day

•	 LCMS: ~1-3 days

Figure 2: TDM-guided dose titration algorithm. Figure adapted from the Consensus Guidelines for Therapeutic Drug Monitoring in Neuropsychopharmacology (2017 update)

Further reading
Hiemke C, Bergemann N, Clement HW, Conca A, Deckert J, Domschke K, et. al. Consensus Guidelines for Therapeutic Drug Monitoring in 
Neuropsychopharmacology: Update 2017. Pharmacopsychiatry. 2018 Jan;51(1-02):9-62. doi: 10.1055/s-0043-116492. Epub 2017 Sep 14. Erratum in: 
Pharmacopsychiatry. 2018 Jan;51(1-02):e1. PMID: 28910830.

Please feel free to contact a Chemical Pathologist for further information or discussion.


