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DRIED BLOOD MICROSAMPLING: A VALUABLE TOOL
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Multiple advantages: patient centricity, minimally invasive, less expensive, simplified 
logistics, etc. 

The ‘Hct’ effect

Ø physiological aspect
Ø analytical aspect

Ø Area bias
Ø Recovery bias
Ø Matrix bias



NIR-BASED PREDICTION OF THE HEMATOCRIT
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ØNon-contact approach:
ØSpectroscopic technique based on molecular overtone 

and combination vibrations of covalent bonds

ØFast, robust, non-destructive



STUDY OBJECTIVES
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ØExtensive evaluation of a commercially available NIR set-up:

ØPerformance of the calibration model
ØMethod validation & stability
ØRobustness
ØMethod comparison and application



NEAR-INFRARED-BASED PREDICTION OF THE HEMATOCRIT

Calibration model Validation Robustness Method comparison Application Conclusion
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Ø Initial results yielded an unacceptable negative bias => adaptation of the initial calibration model
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Original calibration model
Update with data from 150 

patient samples

-0,15

-0,10

-0,05

0,00

0,05

0,10

0,15

0.1
94

0.1
98

0.2
01

0.2
94

0.3
07

0.3
13

0.4
10

0.4
17

0.4
37

0.4
87

0.5
11

0.5
36

D
ev

ia
tio

n 
fro

m
 S

ys
m

ex
 (L

/L
)

Exclusion of wavelength 
range 5380-4968 cm-1
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ØValidation: 
ØAccuracy: maximum bias of 0.012 L/L
ØPrecision: maximum total imprecision of 4.5 %

ØStability:
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‘A good result can only be collected from a correctly collected sample.’

No inter-operator variability.

No relevant effect of measurement location or type of filter paper.

No relevant effect of the volume spotted except for 10 µL spots.

NIR-based Hct prediction proved to be very robust.
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Method comparison: 

Conventional Hct measurement
(via a hematology analyzer)

vs.
NIR- based Hct prediction

=> Small systematic and
proportional differences, but 
within limits
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ØApplication of the method on capillary DBS (n=36)
ØNIR-based Hct vs Hct measured with a Hct centrifuge

Underestimation?
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ØApplication of the method on capillary DBS (n=36)
ØNIR-based Hct vs Hct measured with a Hct centrifuge

?? Capillary samples vs. left-over patient samples ??

ANTICOAGULANT

Different anticoagulated capillary samples => difference in Hct prediction

REQUIREMENT FOR A FIXED ARBITRARY CORRECTION FACTOR?



CONCLUSION
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NIR – based Hct prediction is:

Ø Accurate and precise
Ø Hct can still be predicted after 1 month of storage of the DBS at RT or lower
Ø Robust

NIR – based Hct prediction is:

Ø Applicable on capillary samples, however the predicted Hct is currently 
underestimated (- 0.043 L/L). 

Ø This may be corrected for by an arbitrary correction factor - future 
research needed. 
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