
ANALYTİCAL İNTERFERENCES -
CONTİNUOUS CHALLENGE İN THE 
CLİNİCAL LABORATORY

expoMED 2015, Istanbul, Turkey

Nora Nikolac
University Department of Chemistry, University Hospital Center 
Sestre Milosrdnice, Zagreb, Croatia

March 28, 2015



Key issues in interference management
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Is there any unknown territory?



Interference mechanisms1
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Differences in icteric sample
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Lipemic sample
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Differences in lipemic sample
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Hemolytic sample
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In vivo vs. in vitro hemolysis
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In vitro Parameter In vivo

↑↑↑ LD ↑↑↑

↑↑↑ Free Hb N/↑

N Haptoglobin ↓

↑↑↑ K N/↑

N Reticulocytes ↑↑↑



Universal degree and direction
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 Potassium and hemolysis

Fernandez P, et al. Harmonization in hemolysis detection and prevention. A working group of the Catalonian Health 
Institute (ICS) experience. Clin Chem Lab Med. 2014 Nov;52(11):1557-68.



Method and reagent specific interferences
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 Bilirubin and lipemia
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How to detect interferences2



Visual detection
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vs.

vs.

Kappa (95% CI)

Lipemia 0.70 (0.63–0.77)

Hemolysis 0.62 (0.54–0.70)

Icteria 0.48 (0.24–0.72)

Kappa (95% CI)

Lipemia 0.56 (0.42–0.69)

Hemolysis 0.53 (0.43–0.63)

Icteria 0.64 (0.57–0.71)

Simundic AM, Nikolac N, et al. Comparison of visual versus automated detection of lipemic, icteric and 
hemolyzed specimens: can we rely on a human eye? Clin Chem Lab Med 2009;47(11):1361-5.



Serum indices
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 Standardization
 Negligible cost
 Negligible TAT increase

TAT on 5 analytical platforms: −0.2 to +5.0% (−3 to +85 s)



Verification of the serum indices
15

 Precision
 Accuracy

 L index: Amount of added Intralipid® (concentration of 
TG)

 I index: Amount of added bilirubin (concentration of 
bilirubin)

 H index: Concentration of hemoglobin
 Comparability
 Cross-reactivity
 IQM – no calibrators and controls!



Accuracy
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 I index and bilirubin, Abbott Architect c8000
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How to measure the effect of interferences3



Investigation protocols
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Manufacturers claims CLSI documents Verification of data



1. Acceptance criteria
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1. Goals based on analytical performance related to 
clinical outcomes

2. Goals based on biological variation

Criteria based on biological and 
analytical variability

Manufacturers

2 x SD CVw DSI TE BC R S

Potassium 1.6% 4.8% 2.4% 2.2% Not 
declared

10% 10%

Bilirubin 2.1% 23.8% 11.9% 19.1% 10% 10% 20%

Manufacturers use arbitrary criteria of 5% or 10%!



2. Choosing the interferent - Icteria
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 Adding bilirubin powder 
into clear samples (CLSI)

 Conjugated and 
unconjugated bilirubin differ 
in effects

 Difficult dissolving of bilirubin 
 Alkaline solution can change 

pH of the sample



2. Choosing the interferent - Lipemia
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 Adding Intralipid® solution into clear samples (CLSI)

 Synthetic fat emulsion used for parenteral diet 

Chylomicrons VLDL LDL HDL

VLDL
L

VLDL
M

VLDL
S

70-1000 nm

27-35 nm35-60 nm60-200 nm

6-12.5 nm20-26 nm

Sample 
turbidity

I I

Particle size: 
345345 nm (200-600 nm)

Intralipid induced lipemia differs from native lipemia!



2. Choosing the interferent - Lipemia
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 Spiking clear samples with the lipemic patient 
pool

 Large amount of pool
 Freezing changes properties of particles
 Heterogeneous lipemic pool (different lipoproteins)
 Failure to replicate study



2. Choosing the interferent - Hemolysis
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 Adding hemolysate prepared by osmotic shock 
procedure into clear sample (CLSI)

 All mechanisms of interference can’t be tested by 
this protocols
 analytes accumulating in the cell in pathological 

samples
 some drugs



2. Choosing the interferent - Hemolysis
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 Freezing of the sample

12 hours at -20°C or 2 hours on -80°C

Can’t be used for analytes that can’t be freezed!



2. Choosing the interferent - Hemolysis
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 Aspiration of full blood using syringe

 Syringe diameter and number of 
replicates can create good hemolysis 
scale

 Imitates hemolysis in vitro
 Lyses other cells (i.e. leukocytes)



3. Choosing the analyte concentrations
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At least 6 interferent concentrations (0 + 5)

Interferent concentrations

0 C1 C2 C3 C4 C5

Hemoglobin (g/L) 0 0.5 1.25 2.5 5.0 10.0

Intralipid (mg/dL) 0 100 300 500 1000 2000

Bilirubin (μmol/L) 0 43 120 257 513 1026

CLSI EP7-A2  Appendix B

Low or normal 
analyte concentration0 1 2 3 4 5

0 1 2 3 4 5

High or critical
analyte concentration



4. Reporting the results
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 Manufacturers should 
declare:
 Materials used to 

create interferences
 Interferent 

concentration
 Analyte concentration
 Allowable error 

Reagent, 
manufacturer

Hemolysis information

ACE (Bulhman 
Laboratories)

Do not analyze

Acid phosphatase 
(Sentinel)

No interference up to 0.15 g/dL Hb

Ammonia (Randox) NH3 = 50 μmol/L: No interference up 
to 125 mg/dL Hb
NH3 = 300 μmol/L: No interference 
up to 250 mg/dL Hb

Glucose (Abbott) Glucose = 4.3 mmol/L: 4.4% (10 g/L
Hb), 8.3% (20 g/L Hb)
Glucose = 6.6 mmol/L: 1.7% (10 
g/L), 4.0% (20 g/L)

Lactate (Beckman 
Coulter)

< 5% up to 5 g/L Hb

Cholinesterase 
(Ortho Clinical 
Diagnostics)

< 0.3 U/mL up to 150 mg/dL Hb

Unstandardized and 
incomplete data!



5. Verification of results
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Failure to verify 
manufacturers claims for 
lipemia and hemolysis!



How to deal with samples4



Dealing with unsuitable samples
30

Determining the 
degree of 

interference

Comparison with 
requested tests

No influence on 
test result

Influence on the 
test result

Removing the 
interference



Manual vs. Automatic protocol
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Retroactive analysis of the manual protocol:
1 week , 4443 samples, 807 hemolysed samples (18.1%)

Implementation of automatic protocol
Suppressing all tests influenced by hemolysis
Releasing all tests not influenced by hemolysis

Unpublished data



Key issues in interference management
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The dark side of the moon



33 Hva

Thank you on your attention.

Croatian national theatre, Zagreb


