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Point of Care in Critical Biochemistry



Definition of POCT

“Diagnostic testing that is performed near to 
or at the site of the patient care with the 

result leading to possible change in the care
of the patient”

ISO 15189:2022

ü Proven effectivity on direct medical acting

ü Analytical reliability of the POCT as 
compared to the central lab test

ü User friendly without increasing workload

ISO 15189:2022
https://ifcc.org/ifcc-education-division/emd-committees/c-poct/



Proven effectivity
Evidence based introduction of POCT 

Florkwoski et al. Crit Rev Clin Lab Sci 2017; 54: 471-494



Analytical reliability
POCT compared to the central lab test

https://skup.org

https://www.epi-centre.be

https://www.oxford.dec.nihr.ac.uk/

POCT management in cooperation
with laboratory specialists

• Evaluation of POCT equipment
invidiual versus collective evaluation
CLSI protocols



Analytical reliability
POCT compared to the central lab test

• Evaluation of POCT equipment
invidiual versus collective evaluation
CLSI protocols

• Internal and external quality control for POCT
continuous quality assurance
centralization of supply, technical support and 
supervision (middleware)
lotvalidation and lotcontrolled distribution within institution
training and education of users
result reporting

• Regulations and guidelines for POCT
Belgian legislation of POCT (PRL 2025)
International guidelines of POCT (IFCC, EFLM, NHG)
Analytical/clinical performance criteria
FDA, CLIA requirements
IVDR 2017/746/EC 
Accrediation: JCI (ISPG 2, AOP 5.1, 5.2, 5.5)

ISO 15189:2022

Belgian legislation
• POCT in hospital: PRL 2025
• POCT outside the hospital: 

urgent need for legal framework

POCT management in cooperation
with laboratory specialists

Van Hoof et al. CCA 2022; 77: 329-336



“Diagnostic testing that is performed near to 
or at the site of the patient care with the 

result leading to possible change in the care
of the patient”

1. Glucose

2. CRP

3. Troponine

4. Creatinine

Definition of POCT
ISO 15189:2022

ISO 15189:2022
https://ifcc.org/ifcc-education-division/emd-committees/c-poct/



Point of Care Glucose



The management of therapy to regulate blood glucose concentrations in patients with diabetes 

The rapid detection of extreme glucose concentrations in patients with symptoms suggesting hypo- or 
hyperglycemia or in patients who are unconscious without an identified cause (e.g. emergency department)

Intra- and perioperative management of blood glucose concentrations in surgical patients

The monitoring of mothers with diabetes (postpartum), as well as their infants

The monitoring of patients who receive parenteral hyperalimentation or medication likely to affect their blood
glucose concentration

POCT glucose: guidelines

CLSI POCT12-A3: 2013
ADA. Diabetes Care 2025; 48: S27-S49

Intensive glycemic control leads to reduced
longterm complications of diabetes for Type 1
and Type 2 DM

Nathan et al. NEJM 1993; 329: 977-986
UKPDS Group. Lancet 1998; 352: 837-853



The management of therapy to regulate blood glucose concentrations in patients with diabetes

The rapid detection of extreme glucose concentrations in patients with symptoms suggesting hypo- or 
hyperglycemia or in patients who are unconscious without an identified cause (e.g. emergency department)

Intra- and perioperative management of blood glucose concentrations in surgical patients

The monitoring of mothers with diabetes (postpartum), as well as their infants

The monitoring of patients who receive parenteral hyperalimentation or medication likely to affect 
their blood glucose concentration

POCT glucose: guidelines

NO DIAGNOSIS OF DIABETES MELLITUS

CLSI POCT12-A3: 2013
ADA. Diabetes Care 2025; 48: S27-S49



POCT glucose: guidelines
Blood Glucose Monitoring

• Type 1 DM: BGM is a critical part of disease management 

• Type 2 DM (not using insulin): BGM significanly reduces HbA1c
doubtful clinical significance

• ICU: relationship between mortality and glucose

van der Berghe et al.: TGC to 80-110 mg/dL decreased mortality from 8% to 4.6%

under discussion because of the risk of hypoglycemia

TGC with conventional target: 180 mg/dL or lower

Florkwoski et al. Crit Rev Clin Lab Sci 2017; 54: 471-494

Farmer et al. BMJ 2012; 344: e486
Malanda et al. Cochrane Database Syst Rev 2012; 1: CD005060

Florkwoski et al. Crit Rev Clin Lab Sci 2017; 54: 471-494

Mesotten et al. Best Pract Res Clin Anaesthesiol 2009; 23: 421-429

Preiser et al. Intensive Care Med 2009; 35: 1738-1748
Finfer et al. NEJM 2009; 360: 1283-1297
Finfer et al. NEJM 2012; 367: 1108-1118



POCT glucose: analytical reliability

Home testing Care facility Critical care

Quality requirements

IFCC. CCLM 2013: 51: 943-952

Applications: settings



POCT glucose: analytical reliability

Glucose ISO 15197 2003 ISO 15197 2013 CLSI POCT12-A3 
2013

FDA 
2014

(draft)

CRITICAL CARE 
2013

RICOS 
1999

Cutoff (mg/dL) 75 100 100 70 100 90

Criterion
< cutoff
> cutoff       

± 15 mg/dL
± 20%

± 15 mg/dL 
± 15%

± 12,5 mg/dL 
± 12,5%

±7 mg/dL 
±10%

± 10 mg/dL 
±12,5%

10,4%

Coverage (%) 95 95
max. 1% > 20%

95
max. 2% > 20%

99
1% max. ± 15%

98
2% max. ± 20%

95

Quality requirements

IFCC Working Group GMECC: How Should Glucose Meters Be Evaluated For Critical Care; 10/12/2017
CLSI POCT12-A3: 2013

The laboratory method used for the comparison:
- imprecision ≤2.9%
- bias ≤2.2%
- total error ≤6.9% 
- be traceable to a ID-GC/MS reference method

Quality requirements



Metrological traceability

Modified from ISO 17511:2020

POCT glucose: analytical reliability



CLSI POCT12-A3: 2013

ID-GC/MS

Routine central lab
glucose analysis

(Hexokinase)

POCT
glucose analysis

IFCC. CCLM 2013: 51: 943-952



Claerhout H et al. CCLM 2016; 54: 169-80
https://skup.org

Consensus error grid

POCT glucose: analytical reliability

https://skup.org/


Gidske et al. Clin Chem Lab Med 2022; 60: 740-747
Stavelin et al. Crit Rev Clin Lab Sci 2024; 61: 164-177

POCT glucose: analytical reliability
Continuous QA: iQC

• Before use
- Meter blocked if not performed
- Meter blocked if ‘1-3s’

• Alternating low/high iQC range
- Manufacturer iQC (target 59 and 318 mg/dL)
- CV% < 5%
- Daily supervision by central lab (middleware)

• Other reasons to perform iQC :
- Opening new bottle of strips
- When unexpected results are obtained
- After meter problems 



POCT glucose: analytical reliability
Imprecision

IFCC Working Group GMECC: How Should Glucose Meters Be Evaluated For Critical Care; 10/12/2017
ADA. Diabetes Care 2025; 48: S27-S49

Max. target TGC
insuline dosing protocols

Pediatric population

Goal: imprecision < 10%
ideally < 5%

TGC



POCT glucose: analytical reliability
Weekly QC

• Split sample
- Fasting patients
- Capillary POCT glucose analysis 
- Venous fluoride blood sample

hexokinase glucose analysis by central lab method

• All hospital wards
- (Electronic) registration by POCT coordinator
- Weekly follow up
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Nobels et al. Diabet Med 2004; 21: 1288-91



POCT glucose: analytical reliability
eQC Sciensano: 4-monthly

ACU-Drop II CueSee®

Whole blood (RBC + plasma) < bovine

Glycolysis= not an issue
- stable for 8 weeks at 2-8°C
- stable for 4h after reconstitution at RT

https://www.eurotrol.com/products/pt-eqa/cuesee-glucose-eqas



POCT glucose: analytical reliability
eQC Sciensano: 4-monthly

Sciensano POCT glucose report_2024(3)



POCT glucose: analytical reliability
Lotvalidation: new strip lot

• Lot restriction
- Lot reservation 
- Distribution of test strips by the POCT team

• Lot validation
- Min. 2 lot numbers
- Relative difference (CLSI EP09-A2)

* Hexokinase (central lab method; CobasPro; hexokinase)
* Current Cobas Pulse strip lotnumber (to validate accuracy at timepoint ‘out’)
* Venous LiHep whole blood (StatStrip) – venous LiHep plasma (Cobas) (min. 40)
* Measuring range distribution conform ISO 15197 (spiking vs CLSI POCT12-A3)
* Deming regression, Bland-Altman plots

- Imprecision (CLSI EP5-A3)
- Criteria (cfr. Method validation)



POCT glucose: analytical reliability
Yearly internal audit on the wards
co
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date in use
iQC registered

stock
strips

stock
iQC

iQC over date

- Trendanalysis/ward (< Management review)
- Feedback/ward
- Yearly feedback on general POCT AZORG meeting



POCT glucose: analytical reliability



Contineous Glucose Monitoring (CGM)

Eversense CGM

FreestyleLibre FLASH MiniMed640G

Dexcom G5 

MiniMed670G

• Contineous monitoring of glucose 
in interstitial fluid

• Belgian diabetic convention:
type 1 DM: reimbursed

• Glucose profiling: added value

POCT glucose: analytical reliability



Contineous Glucose Monitoring (CGM)



Contineous Glucose Monitoring (CGM)

Eversense CGM

FreestyleLibre FLASH MiniMed640G

Dexcom G5 

MiniMed670G

• Contineous monitoring of glucose 
in interstitial fluid

• Belgian diabetic convention:
type 1 DM: reimbursed

• Glucose profiling: added value
• Ambulatory care only 

cfr. analytical requirements

POCT glucose: analytical reliability



Point of Care CRP



C-reactive protein

Rhodes et al. Nat Rev Rheumatol 2011; 7: 282-9

• Acute phase protein

• Pentameric (5 = monomers)

• Innate immunity

POCT CRP: guidelines



C-reactive protein

• Rapid increase of CRP, 4-6 hours after 
inflammation onset

• After 8 hours, doubling in concentration
After 36-50h: peak

• t1/2: 4-7 h

POCT CRP: guidelines



POCT CRP: guidelines
Diagnosis of bacterial LRTI

Noviello et al. Diagnostics 2019: 9: 37
O’Brien et al. EUnetHTA Project ID: OTCA012. 31/01/2019

Etiology of community acquired pneumonia: 62% viral
29% bacterial

• Lower respiratory tract infections (LRTI) 
leading infectious cause of death and 6th 
leading cause of death overall worldwide

• Etiology of acute LRTI’s is mostly viral 

• Antibiotic resistance human threat worldwide

• POCT CRP for differention between viral and
bacterial cause of LRTI and to guide AB
prescription

• Cost-effective use: rapid and safe (EUnetHTA)

• Incorporated in LRTI diagnostic recommandations 
of The Netherlands, Norway, Sweden, Germany, 
Switzerland, Czech Republic, Estonia



POCT CRP: guidelines

https://www.nhg.org/standaarden/volledig/nhg-standaard-acuut-hoestenhttps://www.nice.org.uk/guidance/cg191

Diagnosis of bacterial LRTI

https://www.nhg.org/standaarden/volledig/nhg-standaard-acuut-hoesten
https://www.nice.org.uk/guidance/cg191


POCT CRP: guidelines

Lemiengre et al. BJGP 2018; 68: e204-e10
Verbakel JY et al. BMC Pediatr 2014; 14: 207

https://kce.fgov.be/en/all-reports

Diagnosis of bacterial LRTI

• Evidence in pediatric departement : ERNIE2 Trial 
Reduces clinician’s uncertainty by ruling out serious infection in children

CRP POCT provides diagnostic value of ruling in or our serious bacterial infection in children

CRP POCT decreases LOS in pediatric emergencies

Sens. 97,1% 
NPV 99,6%

CRP

Van den Bruel et al. BMJ 2011; 342: d3082

Ivaska et al. PLoS One 2015; 10: e0129920
Nijman et al. Pediatr Emerg Care 2015; 31: 633-639

Hernandez-Bou et al. Eur J Clin Microbiol Infec Dis 2017; 36: 1205-1211

https://kce.fgov.be/en/all-reports


The clinical decision tool reduced antibiotic prescribing in children without causing
harm. Our results support its broader dissemination and implementation to improve
the management of acutely ill children in ambulatory care.

• 171 primary care practices in Belgium
• 6750 children (6m-12y)
• FU: 30 days
• 1st outcome: AB prescription

Verbakel et al. Lancet 2025; 406: 1599-1610

POCT CRP: guidelines
Reduction of antibiotic consumption



Smedemark SA et al. CDSR 2022;10

POCT CRP: guidelines
Reduction of antibiotic consumption



Physicians agree that CRP POCT:

• increases diagnostic certainty
• provides reassurance for both clinicians and patients
• helps to manage patient expectations regarding AB
• facilitates shared decision making
• results in high patient satisfaction

• Should not be used as a standalone diagnostic tool

Jones et al. BMH Family Practice 2013; 14: 117
Hardy et al. BMJ Open 2017; 7

POCT CRP: guidelines
Interest of physicians



https://consultativebodies.health.belgium.be/sites/default/files/documents/fod_crp_poct_report-vjuly2025_0.pdf



QuikRead Go Easy
Mediphos Diagnostics BeLux
Renkum, The Netherlands

Lumira Dx
LumiraDx, Stirling, UK

Alere Afinion 2
Abbott, Wiesbaden, Germany

Cobas b101
Roche Diagnostics, Mannheim, Germany

POCT CRP: analytical reliability
POCT devices

Van Hoovels et al. CCA 2024; 119737



QuikRead Go Easy
(Mediphos Diagnostics 

BeLux, Renkum, 
Netherlands)

Afinion 2
(Abbott, Wiesbaden, 

Germany)

Cobas b101
(Roche Diagnostics, 

Mannheim, Germany)

LumiraDx CRP
(LumiraDx, Stirling, UK)

Test principle Immunoturbidimetric
assay

Solid phase, sandwich-
format, 
immunochemical assay

Immunoturbidimetric
assay

Immunofluorescent
assay

Required volume 10 µL 2.5 µL 12 µL 20 µL

Measurement range 
whole blood

1-200 mg/L 5-200 mg/L 3-400 mg/L 5-250 mg/L

Measurement range 
plasma/serum

1-120 mg/L 5-160 mg/L 3-400 mg/L 5-250 mg/L

Hematocrit 
correction

36%-41% 20%-60% 20%-60% 15%-55%

Traceability ERM DA 474/IFCC ERM DA 474/IFCC ERM DA 474/IFCC ERM DA 474/IFCC



POCT CRP: analytical reliability
Analytical performance criteria

Braga et al. CCLM 2020; 58: e263-265
Borrillo et al. CCLM 2023; 61: 1552-1557

Comparison method
• imprecision ≤2.9%
• Traceable to ERM DA 474/IFCC with 

maximum fit for purpose allowable 
measurement uncertainty ≤5.64%

CRP POCT*:
• Imprecision:  <10 % 
• Accuracy: > 95 % of the CRP results within +/- 20 % of the comparison method. 
• Correlation: 

- a slope and intercept not significantly differing from 1.0 and 0.0
- a Spearman’s rank correlation rho ≥ 0.975

Van Hoovels et al. CCA 2024; 119737

* Stavelin et al. Crit. Rev. Clin. Lab. Sci. 2023; 
https://doi.org/10.1080/10408363.2023.2262029

*https://skup.org



POCT CRP: analytical reliability
Imprecision (CLSI EP5-A3)

Van Hoovels et al. CCA 2024; 119737



POCT CRP: analytical reliability
Imprecision (CLSI EP5-A3)

Van Hoovels et al. CCA 2024; 119737

Imprecisie QuikRead na staalname met gecalibreerde pipet < 10%



POCT CRP: analytical reliability
Method comparison (CLSI EP9-A2)



POCT CRP: analytical reliability
Method comparison (CLSI EP9-A2)

Van Hoovels et al. CCA 2024; 119737



POCT CRP: analytical reliability
User friendliness

Van Hoovels et al. CCA 2024; 119737



https://consultativebodies.health.belgium.be/sites/default/files/documents/fod_crp_poct_report-vjuly2025_0.pdf



https://consultativebodies.health.belgium.be/sites/default/files/documents/fod_crp_poct_report-vjuly2025_0.pdf

POCT CRP
Conclusion



Cardiac Troponin



ACS: diagnostic guidelines
ESC guidelines ACS 2023

Byrne et al. Eur Heart J 2023; 44: 3720-3826

< 10 min

< 60 min

Clinical 
presentation



ACS: diagnostic guidelines
ESC guidelines ACS 2023

Byrne et al. Eur Heart J 2023; 44: 3720-3826



Hwang et al. Clin Biochem 2019; 73: 32-34 

ACS: diagnostic guidelines
Cardiac troponin



Wu et al. Clin Chem 2018; 64: 645-655 

POCT cTn: analytical reliability
Analytical performance criteria



ACS: diagnostic guidelines

Hs cTnT (ng/L) cTnT (µg/L)

0.035  10% CV 

0.010  LOD

14   99th ULN

5      LOD

53

0.10  WHO

Twerenbold et al. Eur Heart J 2012; 72: 2231-64 

Definition hs cTn:

• CV% ≤ 10% bij 99th ULN
• > 50% healthy individuals (F&M) cTn > LOD

Pathogenic
Likely pathogenic
Likely normal

Twerenbold et al. Eur Heart J 2012; 72: 2231-64 
Alan et al. Clin Chem 2018; 64: 645-655

Analytical performance criteria



ACS: diagnostic guidelines
Analytical performance criteria



ACS: diagnostic guidelines

Januzzi et al. J Am Coll Cardiol 2019; 73: 1059-1077

Reichlin et al. NEJM 2009; 361:858-67

Analytical performance criteria



ESC guidelines ACS 2023

Byrne et al. Eur Heart J 2023; 44: 3720-3826

Different cTn method specific cut-offs defined

!! cTn methods are not interchangeable

POCT cTn: analytical reliability



POCT cTnI and cTnT assays designated by IFCC

Cullen et al. Eur Heart J 2025; 00: 1-11



Cullen et al. Eur Heart J 2025; 00: 1-11

POCT cTn: analytical reliability
Central laboratory versus POCT hs cTn





cTn in POCT? 

cTn: analytical reliability

• TAT cTn = ≤ 60 min. 

• Type of cTn: cTnT versus cTnI

• Sample type: whole blood 
Cavé hemolysis: cTnI ↑ and cTnT ↓

• Contemporary versus high sensitive 
with proven clinical effectivity

• POCT contemporary cTn not recommended
Exception: TAT core lab cTn > 60 min

• Not interchangeably with routine central 
lab method 

• Cavé: hemolysis



Overall conclusion

“Diagnostic testing that is performed near to 
or at the site of the patient care with the 

result leading to possible change in the care
of the patient”

ü Proven effectivity on direct medical acting

ü Analytical reliability of the POCT as 
compared to the central lab test

ü User friendly without increasing workload

ISO 15189:2022
https://ifcc.org/ifcc-education-division/emd-committees/c-poct/
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