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23,10%

Carraro, Plebani, 2007: gli errori in laboratorio
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POCT

“SMBG “SMBG is a vital piece is a vital piece 
of a comprehensive of a comprehensive 

management plan (LdE:A)”management plan (LdE:A)”
American Diabetes AssociationAmerican Diabetes Association



Monitoraggio del numero e della tipologia degli Monitoraggio del numero e della tipologia degli 
esami effettuati (appropriatezza richieste)esami effettuati (appropriatezza richieste)

domandadomandabisognobisogno

…….anche per i POCT.anche per i POCT

domandadomandabisognobisogno

offertaofferta

appropriatezzaappropriatezza

ADA, SID, AMD..ADA, SID, AMD..ADA, SID, AMD..ADA, SID, AMD..ADA, SID, AMD..ADA, SID, AMD..ADA, SID, AMD..ADA, SID, AMD..



““““Medical interventionsMedical interventionsMedical interventionsMedical interventions may may may may 

directly alter outcomes, directly alter outcomes, directly alter outcomes, directly alter outcomes, 

Oggi: misurazione della glicemia

directly alter outcomes, directly alter outcomes, directly alter outcomes, directly alter outcomes, 

but laboratory tests do not.”but laboratory tests do not.”but laboratory tests do not.”but laboratory tests do not.”
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Accuratezza (coincidenza tra valore misurato e valore vero)Accuratezza (coincidenza tra valore misurato e valore vero)

Esattezza (trueness) Esattezza (trueness) 

David B. Sacks
Blood Glucose Meters 

public Meeting
16th March, 2010



Requisiti Requisiti minimiminimi di accuratezzadi accuratezza

CLSI (C30A) & ISOCLSI (C30A) & ISO



55 mg/dL 70 mg/dL40 mg/dL<75 mg/dL
(15 mg/dL)

1 time in 20 (5%)

350 mg/dL 420 mg/dL280 mg/dL

1 time in 20 (5%)

≥≥≥≥75 mg/dL
(20%)



11/27 (40%)



Krouwer JS et al. J Diabetes Sci Technol 2010;4:75-83.

…and other errors are cumulative…



The Clarke Error Grid Analysis (EGA) was 
developed in 1987 to quantify clinical 
accuracy of patient estimates of their current 
blood glucose as compared to the blood 
glucose value obtained in their meter.[1] It 
was then used to quantify the clinical 
accuracy of blood glucose estimates 
generated by meters as compared to a 
reference value. A description of the EGA 
appeared in Diabetes Care in 1987.[2] 
Eventually, the EGA became accepted as 
one of the “gold standards” for determining 
the accuracy of blood glucose meters.

Region A are those values within 20% of the reference sensor, 
Region B contains points that are outside of 20% but would not lead to inappropriate treatment, 
Region C are those points leading to unnecessary treatment, 
Region D are those points indicating a potentially dangerous failure to detect hypoglycemia or hyperglycemia, 
and 
Region E are those points that would confuse treatment of hypoglycemia] for hyperglycemia and vice-versa. 



’70-’80

“Results from glucose meters are not as “Results from glucose meters are not as accurateaccurate
as those from laboratory methods…”as those from laboratory methods…”

Saudek CD, et al. JAMA 2006;295:1688Saudek CD, et al. JAMA 2006;295:1688--97.97.



…anche per i POCT

Controllo del processo: organizzazione e 
gestione dell’attività tale da garantire che nulla 
venga lasciato all’improvvisazione
• Attribuzione responsabilità
• Formazione personale e pazienti• Formazione personale e pazienti
• Registrazione e tracciabilità

Controllo della qualità analitica: 
• calibrazione 
• CQ interno ed esterno  
• manutenzioni  
• monitoraggio scorte



Formazione del personale e dei pazienti



Registrazione e tracciabilità

Connettività



Factors that affect Accuracy

1. Strip factors
2. Physical factors
3. Patient factors
4. Pharmacologic factors



Pre-analytical 

Post-analytical 
phase

Factors that affect Factors that affect 
AccuracyAccuracy

Exam 
cycle

Pre-analytical 
phase:

- Patient
- Strip
- Lancet

Analytical phase



• Well-size variation (∼50 

1. Strip factors

• Check expiration date on each new vial of strips

• Avoid exposure to air, heat, cold, humidity 

(consider temperature during shipping)

• Preserve original container 

• Recap immediately

• Well-size variation (∼50 
µm)



110 mg/dL → 300 mg/dL





2. Physical factors



3. Patient factors

• Low Battery

• Damage (scratches) to optic window of meter

• Dirty meter

– Clean outer surface with gentle disinfectant

– Don’t use alcohol, cleaners with ammonia, 

glass cleaners or abrasive cleaners

• Pay attention to calibration failures

• Methods
– Code chip

– Check strip

– Enter code on box of strips into meter

• Encourage client to get in habit of calibrating meter with each new 

box/bottle of strips.

• Some newer meters automatically calibrate meter.

Calibration

glucose

Calibration
Coding determines the 
relationship between
the electrical signal

produced by the strip 
and the reported blood

glucose



“Patient failure to calibrate the glucose 

error”

“Patient failure to calibrate the glucose 
meter regularly is a common cause of 

error”



Controllo 
di qualità









Hematocrit levelsHematocrit levels

� ↑ hematocrit (i.e. dehydration) will give false low
reading

� ↓ hematocrit (i.e. anemia) can give false high reading� ↓ hematocrit (i.e. anemia) can give false high reading
(lower erythrocyte mass)

� Each meter lists a range of hematocrits for which it
is accurate

⇒ Important when monitoring pregnant women or
newborn.
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(Tang et al. Arch Pathol Lab Med 2000;124:1135-40). 

2



Plasma capillarePlasma capillare
11.88 mmol/L11.88 mmol/L

Plasma venosoPlasma venoso
10.84 mmol/L10.84 mmol/L-- 3.2%3.2%

+ 9.6%+ 9.6%

+ 13.1%+ 13.1%

Sangue intero venosoSangue intero venoso
9.58 mmol/L9.58 mmol/L

Sangue intero capillareSangue intero capillare
10.50 mmol/L10.50 mmol/L

+ 13.1%+ 13.1%

+ 9.6%+ 9.6%





Centonze D et al, G It Diabetol Metab 2006





Sostanze e Sostanze e 

41 mg/dL → 167 mg/dL 

187 mg/dL → 439 mg/dL 

Es. maltosio

Sostanze e Sostanze e 
prodotti prodotti 

interferentiinterferenti



1. Scelta della strumentazione
2. Formazione pazienti e operatori
3. Controllo di qualità periodico
4. ….supervisione del laboratorio



qualitàqualità


