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1. Introduction

* Vitamin D deficiency has become a major public health concern. In addition to poor outcome in
bone health?, it is now associated with hypertension?, diabetes3, mental health problems* and
cancer.

 There are several advantages of dried blood spots (DBS). They are less invasive than venepuncture
and a phlebotomist may not be required so patients can potentially take samples in their own
homes then send them to hospital. Reduced need for phlebotomist appointments, as well as
fewer shipping and storage requirements, could make the sampling process more cost-effective.

« However, some issues prevent the widespread use of DBS for analysis including the volumetric
accuracy of spots and the uniformity of blood distribution, which are affected by haematocrit and
therefore the location of any sub-punches becomes important.

 Mitra™ tips are a form of volumetric absorptive microsampler (VAMS) which take up a fixed
volume of blood via an absorptive tip and could eliminate some of the problems encountered

with dried blood spots.

2. Aims and Objectives

* To develop a LC/MS-MS assay for the quantitation of 25(0OH)D, from whole blood using dried
blood spots and Mitra™ tips as sampling methods.

 To compare the results produced using dried blood spots and Mitra™ tips and identify any
advantages of the different sampling methods.

Investigate effects of haematocrit and determine ways to correct for bias.

3. Method and Analysis
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1. Whole blood samples (10uL) were applied onto DBS cards and Mitra™ tips, and allowed to dry
overnight at room temperature.

2. Whole blood spots, 2x3mm DBS discs and a Mitra™ tip were incubated with internal standard in
IPA:H,0O for 30 mins at 35°C. The extract was pipetted into an supported liquid extraction (SLE+)
plate and processed by the Biotage Extrahera automated plate processor.

3. The eluent was dried and reconstituted with 50 pul PTAD then incubated for 30 minutes. Water

(50 ul) was added to stop the reaction.
The extract was injected into the LC/MS-MS. A typical chromatogram is shown above.

4. Micro-sampling vs Standard Plasma Method
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Figure 1: (A) Whole disc DBS vs 100 pul plasma (B) 2x3mm discs vs 100 pl plasma (C) Mitra™ tips vs 100 pl plasma

* Patient samples (n= 97) with the haematocrit range 0.26-0.53 (26-53%) were tested using each
method.

* There was a linear relationship between the whole blood and plasma 25(OH)D, concentrations.

* 25(OH)D, whole blood results from DBS and Mitra™ showed strong correlation with plasma
25(0OH)D, (r* between 0.870-0.917), but whole blood values were on average 42.0% lower than
plasma concentrations.

 This is due to the haematocrit portion of a whole blood sample.
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6. Haematocrit Adjustment
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* A further 60 samples were analysed using dried blood spots and Mitra™ tips and the linear
equations from the initial comparison (section 4) were used to calculate plasma equivalent
25(OH)D, concentrations.
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Figure 2: (A) Whole disc DBS calculated value vs plasma (D) 2x3mm discs calculated value vs plasma (G) Mitra™

tips calculated value vs plasma (B,E,H) Bland-Altman plots for each method with average % bias (C,F,1) %
difference between calculated and actual results vs haematocrit for each method

* Lin’s concordance correlation coefficient (Rc) shows there was a good agreement
between the derived plasma values and the reference plasma values for each method.
 The Bland-Altman graphs showed there was a positive bias for all three methods. The

bias was greatest with DBS 2x3mm discs.

* The positive bias was highest for the samples with low haematocrit levels for both whole
disc DBS and Mitra™ but the zero bias line was intercepted at 50.7% and 47.4%
haematocrit, respectively. However there was a positive bias across the entire

haematocrit range with DBS 2x3mm discs.

Assay precision

7. Assay Characteristics
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5. Haematocrit Investigation

DBS 2x3mm discs

 To investigate the effect of the haematocrit level on the
25(0OH)D; measurements, non-lysed red cells were added
in stages to a whole blood sample until saturation.

* There was a proportional decrease in 25(OH)D,
concentration as the blood haematocrit level increased,
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8. Conclusions

* The 25(0OH)D, concentration in whole blood is affected by the presence of haematocrit with
the sampling techniques used.

* Applying our correctional formula produced calculated results which correlated well and
were in good agreement with the standard plasma assay, using both DBS and Mitra™,
although there was a small positive bias for each method.

 Mitra™ performed similarly to the whole disc DBS, when an exact volume of blood was
pipetted onto the cards.

* Mitra™ consistently produced CV values under 15% for the precision experiments.

* Mitra™ tips are easy to use and could replace DBS for this assay.
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