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Dried blood spots and the hematocrit effect

The hematocrit effect
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Strategies to cope with the hematocrit etfect

Alternative mic osampling

Methodologies to predict

devices the hematocrit

pubs.acs.org/ac

Prediction of the Hematocrit of Dried Blood Spots via Potassium
Measurement on a Routine Clinical Chemistry Analyzer

Sara Capiau,T Veronique V. Stove,* Willy E. Lambert,” and Christophe P. Stove®'

"Laboratory of Toxicology, Department of Bioanalysis, Faculty of Pharmaceutical Sciences, Ghent University, Ghent, Belgium
*Department of Laboratory Medicine, Ghent University Hospital, Ghent, Belgium

Clinica Chimica Acta 523 (2021) 239-246

Contents lists available at ScienceDirect

Clinica Chimica Acta

NI R ELSEVIER journal www.elsevier.
L))

Near-infrared-based hematocrit prediction of dried blood spots: An ey
in-depth evaluation

Lisa Delahaye *', Liesl Heughebaert , Christoph Liihr °, Stijn Lambrecht ¢,
Christophe P. Stove >

* Laboratory of Toxicology, Department of Bioanlysis, Paculy of Pharmaceuical Scinces, Ghent, Belgium

" BUCHI Labortechnik GmbH, Essen, Germany

© Laboratory of Clinical Chemistry and Hematology, Ghent University Hospital, Ghent, Belgium

.
c em IStry @ Cite This: Anal. Chem. 2018, 90, 1795-1804

pubs.acs.org/ac

Focus SERIES: ALTERNATIVE SAMPLING STRATEGIES

UV-Vis
Correction for the Hematocrit Bias in Dried Blood Spot Analysis
Using a Nondestructive, Single-Wavelength Reflectance-Based

Alternative Sampling Devices to Collect Dried Blood Hematocrit Prediction Method

/—\ Microsa m pl es: State_of_th e_Art Sara Capiauj Leah S. Wilk,” Pieter M. M. De Kesel,” Maurice C. G. Aalders,” and Christophe P. Stove* @
"I"" "Laboratory of Toxicology, Department of Bioanalysis, Faculty of Phar ical Sciences, Ghent University, Ottergemse-steenweg

460, Ghent 9000, Belgium

*Department of Biomedical Engineering and Physics, Academic Medical Center, University of Amsterdam, Meibergdreef 9,
A dam 1105 AZ, The Netherland

— Lisa Delahaye, PharmD,* Herman Veenhof, PhD,7 Birgit C. P. Koch, PhD,? Jan-Willem C.
GH ENT Alffenaar, PhD,§9|| Rafael Linden, PhD,** and Christophe Stove, PhD*

UNIVERSITY




Strategies to cope with the hematocrit etfect

-
c emIStry @ Cite This: Anal. Chem. 2018, 90, 1795-1804

pubs.acs.org/ac

Correction for the Hematocrit Bias in Dried Blood Spot Analysis
Using a Nondestructive, Single-Wavelength Reflectance-Based
Hematocrit Prediction Method

Sara Capiau,Jr Leah S. Wilk,” Pieter M. M. De Kesel,” Maurice C. G. Aalders,” and Christophe P. Stove*'"

"Laboratory of Toxicology, Department of Bioanalysis, Faculty of Pharmaceutical Sciences, Ghent University, Ottergemse-steenweg
460, Ghent 9000, Belgium

*Department of Biomedical Engineering and Physics, Academic Medical Center, University of Amsterdam, Meibergdreef 9,
Amsterdam 1105 AZ, The Netherlands




Strategies to cope with the hematocrit etfect

pubs.acs.org/ac

-
c em IStry @ Cite This: Anal. Chem. 2018, 90, 1795-1804

Pred DASCO C ATO DTCO O

Correction for the Hematocrit Bias in Dried Blood Spot Analysis N odule O1DO 0 -
Using a Nondestructive, Single-Wavelength Reflectance-Based '
Hematocrit Prediction Method A AG® DE ()

Sara Ca.piau,lr Leah S. Wilk,” Pieter M. M. De Kesel,” Maurice C. G. Aalders,” and Christophe P. Stove* '@

*Laboratory of Toxicology, Department of Bioanalysis, Faculty of Pharmaceutical Sciences, Ghent University, Ottergemse-steenweg
460, Ghent 9000, Belgium

*Department of Biomedical Engineering and Physics, Academic Medical Center, University of Amsterdam, Meibergdreef 9,
Amsterdam 1105 AZ, The Netherlands

' ’

in-depth evaluation

Lisa Delahaye ", Liesl Heughebaert ™, Christoph Liitz °, Stijn Lambrecht*,
Christophe P. Stove

Correction for the Hem
Using a Nondestructive

Alternative Sampling Devices to Collect Dried Blood Hematocrit Predictiog
Mlcrosamp|es State‘of'the'Art Sara Capiau,' Leah S. Wilk," Pieter M

D, # Birgit C. P. Koch, PhD,} Jan-Willem (



Strategies to cope with the hematocrit etfect

Analyst

PAPER

{ '.) Check for updates ’

Cite this: DOI: 10.1039/d2an01642g

! ROYAL SOCIETY
- OF CHEMISTRY

View Article Online
View Journal

In-depth evaluation of automated non-contact
reflectance-based hematocrit prediction of dried
blood spotsy

Laura Boffel, (2 12 Lies| Heughebaert, (9 3 Stijn Lambrecht,® Marc Luginbihl® and
Christophe P. Stove () *

OCUS SERIES: ALTERNATIVE SAMPLING STRATEGIES

Alternative Sampling Devices to Collect Dried Blood

Lisa Delahaye, P

Microsamples: State-of-the-Art

harmD,* Herman Veenhof. PhD,7 Birgit C. P. Koch, PhD,} Jan-Willem (
llffenaar, PhL !

), 89| Rafael Linden, PhD. and Christophe Stove, PhD

Correction for the Hem
Using a Nondestructive
Hematocrit Prediction
Sara Capiau,' Leah S. Wilk," Pieter M |

_aboratory of Toxicol
460, Ghent 9000, B

UV-Vis-based hematocrit prediction

module incorporated into the

automated CAMAG® DBS-MS 500
HCT system

in-depth evaluation

Lisa Delahaye ™
ophe P

, Lies] Heughebaert ™", Christoph Liit't ”, Stijn Lambrecht ,
hristopt ove \

ogy, Department of Bid

of Biomedical Engineering and B
Amsterdam 1105 AZ, The Netherlands



UV-Vis-based hematocrit prediction
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Study objectives

3. Method
validation

4. Robustness

2. Set-up of
calibration

5. Method

comparison
model [ Lab-lab comparison ] and lab—lab
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Results

/ Measurement conditions to optimize \

1. Probe-to-card distance 6.4 mm

2. Integration time 4500 us

( Use of multiple ‘scans’ per DBS 5 scans/
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Method validation

Intra-day - . 0.10
Hct range s Total precision Bias I g
a
CV (%) CV (%) % L/L I =
(7]
<0.20 1.2% 1.7% 10.8%  0.019 235 0.05
o3
0.20-0.25 1.6% 1.9% 79%  0.018 I °a
7))
0.25-0.30 1.6% 1.9% 0.4%  0.000 I S 4 0.00
g c 0.
0.30-0.35 1.5% 2.0% 01%  0.000 S 3
=
Q=
0.35-0.40 1.4% 1.7% 0.9%  -0.003 I o
o
0.40-0.45 1.4% 1.9% 0.1% 0.000 I E -0.05
0.45-0.50 1.1% 2.0% 53%  0.025 o
> 0.50 2.2% 2.7% 0.6%  -0.004 I
-0.10 " 1¢ycle 3cycles 1d 2d 3d 2w 1d 2d
0 0 0
Total (42) 1.5% 20% 30%  0.007 £<0.2 220.20-0.25 £20.25-0.30 §50.30-0.35 £10.35-0.40
I [m0.40-0.45 £30.45-0.50 m=> 0.50 ---LLOA ---ULOA
* Accuracy: maximum bias of 0.025 L./L :
* Precision: maximum total imprecision of 2.7%
= |
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‘A good result can only be collected from a correctly collected sample.”

@ @ @ . @ Limited impact of the spotted Volumes\

No impact of non-standard sampling
10pl 17l 25 L 50 L. f
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Q UV-Vis-based hematocrit prediction

°  Doubl
Angle 45 ouble Spot Blood proved to be robust
spotted pushed smear

strategies, except pushing the DBS

No impact of filter paper type
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Method comparison

Conventional Hct measurement (via a hematology

analyzer) vs. UV-Vis-based Hct prediction

UV-Vis — Sysmex (L/L)

Lab-lab comparison

Evaluation of the validated calibration model as ‘generic’

model across different CAMAG DBS-MS 500 Hct systems
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Results

Venous application
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Conclusion
KX/C successtully set up and validated a calibration model using authentic patient samples \

* We demonstrated that the validated calibration model 1s ‘generic’, provided that the performance of\‘

the system and the model are tested befordFIdTAR I plementation
* Application of the method on capillary samples, covering a hematocrit range as large as possible
* The hematocrit can still reliably be predicted after 2 weeks of storage at room temperature
* Implementation of the validated calibration model into system software to increase the method’s

* UV-Vis-based hematocrit prediction proveddmsbofalsest against multiple DBS-related variables

!f TDM of tacrolimus /
i
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