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This PowerPoint template requires basic PowerPoint 

(version 2007 or newer) skills. Below is a list of 

commonly asked questions specific to this template.  

If you are using an older version of PowerPoint some 

template features may not work properly. 

 

Using the template 
 

Verifying the quality of your graphics 

Go to the VIEW menu and click on ZOOM to set your 

preferred magnification. This template is at 100% 

the size of the final poster. All text and graphics will 

be printed at 100% their size. To see what your 

poster will look like when printed, set the zoom to 

100% and evaluate the quality of all your graphics 

before you submit your poster for printing. 

 

Using the placeholders 

To add text to this template click inside a 

placeholder and type in or paste your text. To move 

a placeholder, click on it once (to select it), place 

your cursor on its frame and your cursor will change 

to this symbol:         Then, click once and drag it to 

its new location where you can resize it as needed. 

Additional placeholders can be found on the left 

side of this template. 

 

Modifying the layout 

This template has four 

different column layouts.  

Right-click your mouse 

on the background and  

click on “Layout” to see  

the layout options. 

The columns in the provided layouts are fixed and 

cannot be moved but advanced users can modify any 

layout by going to VIEW and then SLIDE MASTER. 

 

Importing text and graphics from external sources 

TEXT: Paste or type your text into a pre-existing 

placeholder or drag in a new placeholder from the 

left side of the template. Move it anywhere as 

needed. 

PHOTOS: Drag in a picture placeholder, size it first, 

click in it and insert a photo from the menu. 

TABLES: You can copy and paste a table from an 

external document onto this poster template. To 

adjust  the way the text fits within the cells of a 

table that has been pasted, right-click on the table, 

click FORMAT SHAPE  then click on TEXT BOX and 

change the INTERNAL MARGIN values to 0.25 

 

Modifying the color scheme 

To change the color scheme of this template go to 

the “Design” menu and click on “Colors”. You can 

choose from the provide color combinations or you 

can create your own. 

 

 
 

 

 

 

 

QUICK DESIGN GUIDE 
(--THIS SECTION DOES NOT PRINT--) 

 

This PowerPoint 2007 template produces a 36”x48” 

professional  poster. It will save you valuable time 

placing titles, subtitles, text, and graphics.  

 

Use it to create your presentation. Then send it to 

PosterPresentations.com for premium quality, same 

day affordable printing. 

 

We provide a series of online tutorials that will 

guide you through the poster design process and 

answer your poster production questions.  

 

View our online tutorials at: 

 http://bit.ly/Poster_creation_help  

(copy and paste the link into your web browser). 

 

For assistance and to order your printed poster call 

PosterPresentations.com at 1.866.649.3004 

 

 

Object Placeholders 

 
Use the placeholders provided below to add new 

elements to your poster: Drag a placeholder onto 

the poster area, size it, and click it to edit. 

 

Section Header placeholder 

Move this preformatted section header placeholder 

to the poster area to add another section header. 

Use section headers to separate topics or concepts 

within your presentation.  

 

 

 

Text placeholder 

Move this preformatted text placeholder to the 

poster to add a new body of text. 

 

 

 

 

Picture placeholder 

Move this graphic placeholder onto your poster, size 

it first, and then click it to add a picture to the 

poster. 
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• CALIBRATION 

 
 

 

 
 

Figure 1: Calibration curves for (A) 1a,25(OH)2VD3 from 2.5-200 
pg/mL and (B) 1a,25(OH)2VD2  from 5-200 pg/mL. Regression for 
both analytes is linear, 1/x.  

 

INTRODUCTION 
• IMMUNOEXTRACTION 
• 750uL of serum sample is mixed with 25uL of 8 ng/mL 

internal standards and allowed to equilibrate for 30 
minutes at room temperature 

• Serum is delipidated by adding 75uL of 5g/L Dextran 
Sulfate + 0.5M MgCl2, vortex mixing, followed by 
centrifugation. 

• 500uL of delipidated serum is added to a 96 well plate 
containing 400uL of IDS anti-1,25(OH)2VD coated bead 
slurry. 

• The plate is sealed and rotated end over end at room 
temperature for 90 minutes. 

• The beads are transferred to a filter plate, and washed 6 x 
with 1mL aliquots of DI water, followed by elution of the 
1a,25(OH)2VD3 and 1a,25(OH)2VD2 with 2 aliquots of 
ethanol.  

• Eluants are evaporated to dryness at 70oC. 
 

METHODS 

RESULTS 

1a,25-Dihydroxyvitamin D (1a,25(OH)2D), the biologically 

active form of Vitamin D,  is responsible for calcium and 

phosphorous homeostasis through its actions on the GI tract, 

kidney and bone. Routine measurement of 1a,25(OH)2D is of 

greatest clinical importance in the investigation of PTH-

independent hypercalcemia1 which is sometimes caused by 

over-expression of CYP27B1 (1a-hydroxylase) in 

granulomatous and lymphoid tissue. In addition to the well-

known endocrine functions, there is an increasing body of 

literature elucidating the paracrine and autocrine actions of 

1a,25(OH)2D and interest in quantifying this compound is 

growing accordingly.  
 

Liquid chromatography-tandem mass spectrometry (LC-

MS/MS) is considered the ‘gold standard’ for clinical steroid 

measurement offering advantages over traditional clinical 

immunoassay in both specificity and cost2. However, analysis 

of steroids by LC-MS/MS is not always straightforward. In the 

case of 1a,25(OH)2D, low circulating concentration, 

interferences from more abundant vitamin D metabolites, 

and low ionization efficiency hamper analysis.  
 

We have developed an LC-MS/MS assay for analysis of 

1a,25(OH)2D employing delipidation, immunoextraction with 

Immunodiagnostic Systems (IDS) bulk anti- 1a,25(OH)2D 

coated beads,  elution with ethanol, followed by 

derivatization with PTAD.  

J Grace van der Gugten and Daniel T Holmes 
St. Paul’s Hospital, University of British Columbia, Vancouver, Canada 

Analysis of 1,25-dihydroxyvitamin D by Immunoextraction and LC-MS/MS 

• DERIVATIZATION 
• 50uL of 0.5 mg/mL PTAD in ACN is added to each sample, 

and left at RT for 1 hour for reaction to complete 
• 50uL DI water is added to quench excess PTAD, and vortex 

mixed. 

• LC PARAMETERS 
• Shimadzu 20LC HPLC 
• Phenomenex Luna C8 50x2mm 3m column, maintained at 

45oC, with 4x2mm C8 guard column 
• MPA: 0.1% FA in Water 
• MPB: 0.1% FA in Acetonitrile 

 

Table 2: Gradient parameters MATERIALS 
Time 

(min)

Flow 

(mL/min) %MPA %MPB

0 500 65 35

0.1 65 35

4 5 95

5 5 95

5.1 65 35

6.5 65 35

• MATERIALS 
• 1a,25(OH)2VD3 and 1a,25(OH)2VD2 (Cerilliant)  
• 1a,25(OH)2VD3-d6 (Toronto Research Chemicals)  and 

1a,25(OH)2VD2-d6 (Medical Isotopes) internal standards  
• MS Gold VitaminD free human serum (Golden West 

Biologicals) 
• PTAD (Sigma Aldrich), 0.5mg/mL in Acetonitrile (Sigma 

Aldrich) 
• Dextran Sulfate and Magnesium Chloride (Sigma Aldrich) 

• Ethanol (J.T. Baker) 

• CALIBRATORS 
• Addition of 2 standard solution levels into MS Gold 

serum 
 

Table 1: Calibrator levels  

• MS/MS PARAMETERS 
• AB Sciex API5000 triple quadrupole mass spectrometer 

(electrospray ionization in positive mode) 
 

Table 3: MRM s for analytes and IS 

 
Analyte

Q1 Mass 

(Da)

Q3 Mass 

(Da)

1a,25(OH)2VD3 574.5 314.3

1a,25(OH)2VD3-d6 IS 580.5 314.3

1a,25(OH)2VD2 586.6 314.3

1a,25(OH)2VD2-d6 IS 592.6 314.3

• PRECISION 
Table 4: Method imprecision using pooled patient samples, n=2-, 
except Medium n=19 (1 outlier removed) and High n=18 (2 
outliers removed) 

 

• LOQ and LOD 
Estimated LOQ based on S/N of 10:1 is 2.5pg/mL for 
1a,25(OH)2VD3 and 5 pg/mL for 1a,25(OH)2VD3. Estimated 
LOD based on S/N of 3:1 is <2.5 pg/mL for 1a,25(OH)2VD3 and 
<5 pg/mL for 1a,25(OH)2VD3. 

 

DISCUSSION 

REFERENCES 

• RECOVERY 
Table 5: Recovery results for patient pool spiked with 10, 20, 50, 
100 and 150 pg/mL of 1a,25(OH)2VD3 and 1a,25(OH)2VD2 .  

RESULTS CONT’D EXPERIMENTAL CONT’D 
• LOQ and LOD 
Limit of Detection (LOD) and Limit of Quantitation (LOQ) were 
estimated based on signal-to-noise calculations for low pooled 
samples. 

• RECOVERY 
1a,25(OH)2VD3 and 1a,25(OH)2VD2 were spiked into a patient 
pool at levels of 10, 20, 50, 100 and 150 pg/mL. Observed 
recovery was compared with expected recovery. 

• INTERFERENCE TESTING 
High normal levels of 25-hydroxyvitamin D metabolites and 
24,25-dihydroxyvitamin D metabolites were spiked into Mass 
Spec Gold Serum and pooled serum, and extracted as per the 
procedure.  

• METHOD COMPARISON 
Comparison was done with a commercial DiaSorin RIA assay 
(ARUP Laboratories) with 48 patient samples. 
 

• INTERFERENCE TESTING 
 

Figure 2: Representative chromatograms for (A) low level 
calibrator and (B) low level pooled patient sample.  

 

Sample ID

Observed 

1,25(OH)2VD3 

pg/mL

Expected 

1,25(OH)2VD3 

pg/mL

1,25(OH)2VD3 

Recovery (%)

Observed 

1,25(OH)2VD2 

pg/mL

Expected 

1,25(OH)2VD2 

pg/mL

1,25(OH)2VD2 

Recovery (%)

Recovery Pool 27.2 6.12

Recovery Pool + 10pg 33.9 37.2 91.1% 14.9 16.12 92.4%

Recovery Pool + 20pg 46.1 47.2 97.7% 25.1 26.12 96.1%

Recovery Pool + 50pg 83.9 77.2 108.7% 64.7 56.12 115.3%

Recovery Pool + 100pg 118.0 127.2 92.8% 91.5 106.12 86.2%

Recovery Pool + 150pg 174.0 177.2 98.2% 149.0 156.12 95.4%

Level

Solution 

Concentration 

(pg/mL)

Amount of solution 

added (mL)
Volume Serum

Final Concentration 

in serum (pg/mL)

Blank --- --- 1 mL ---

Standard 1 500 5 2.5

Standard 2 500 10 5

Standard 3 500 20 10

Standard 4 5000 5 25

Standard 5 5000 10 50

Standard 6 5000 20 100

Standard 7 5000 40 200

1a,25(OH)2VD3 and 1a,25(OH)2VD2

Nominal 

conc 

(pg/mL) WRCV (%) BRCV (%) TCV (%)

Nominal 

conc 

(pg/mL) WRCV (%) BRCV (%) TCV (%)

LOQ 3.8 8.0 1.6 8.2 ----- ----- ----- -----

Low 7.1 7.2 3.3 7.9 6.5 10.2 9.8 14.1

Medium 33.8 8.4 7.8 11.5 16 7.5 3.1 8.1

High 84.0 5.1 4.8 7.0 54.1 6.9 3.9 7.9

Precision Pool 

Level

1a,25(OH)2VD3 1a,25(OH)2VD2

A number of other methods of 1a,25(OH)2D analysis have been 
developed. Approaches are generally labour intensive and 
sample preparations have involved a combination of: protein 
precipitation, immunopurification, derivatization, and Li+ 
adduct formation3,4,5. The present method is no exception to 
this but affords quantitation down to 2.5 pg/mL for 
1a,25(OH)2VD3 and 5 pg/mL 1a,25(OH)2VD2 with total 
precision of 7.0-11.5% for 1a,25(OH)2VD3 and 8.1-14% for 
1a,25(OH)2VD2  concentrations typical of patient care settings. 
The method differs from previously published approaches as it 
uses delipidation instead of generic protein crash and, like the 
method of Strathmann et al, has the benefit of employing the 
IDS immunopurification gel which is the less expensive of the 
two available commercial immunopurification products (IDS gel 
and the ImmunoDiagnostik Immunotube®). Investigation of 
suitability for routine clinical use is ongoing. 

 
1. Hollis B., Assessment and Interpretation of Circulating 25-Hydroxyvitamin D and 1,25-Dihydroxyvitamin D in the Clinical Environment. 
Endocrinol Metab Clin North Am 2010; 39:2 

2. Carvalho VM, The coming age of liquid chromatography coupled to tandem mass spectrometry in the endocrinology laboratory.  

J Chromatogr B 2012:883-884 

3. Yuan, Chao, et al. "Sensitive measurement of serum 1α, 25 dihydroxyvitamin D by liquid chromatography/tandem mass spectrometry 
after removing interference with immunoaffinity extraction." Rapid Communications in Mass Spectrometry 25.9 (2011): 1241-1249. 

 4. Casetta, Bruno, et al. "Development of a method for the quantification of 1alpha, 25 (OH) 2-vitamin D3 in serum by liquid 
chromatography tandem mass spectrometry without derivatization." European journal of mass spectrometry (Chichester, England) 16.1 
(2010): 81. 

 5. Strathmann, Frederick G., Thomas J. Laha, and Andrew N. Hoofnagle. "Quantification of 1α, 25-Dihydroxy Vitamin D by Immunoextraction 
and Liquid Chromatography–Tandem Mass Spectrometry." Clinical chemistry 57.9 (2011): 1279-1285. 

 

EXPERIMENTAL 
• PRECISION 
Pooled patient samples at LOQ, low, medium and high 
concentrations were analyzed for within-run, between-run, and 
total imprecision using modified Clinical Laboratory Standards 
Institute (CLSI) EP-5A document (quintuplicate analysis over 
four days). 

• METHOD COMPARISON 
 

Figure 3: Overlaid chromatogram showing 
PTAD-derivatized MRMs for 1a,25(OH)2VD, 
24,25(OH) 2VD and 25(OH)VD metabolites in 
a pooled sample spiked with 10ng/mL 
24,25(OH)2VD and 100ng/mL 25(OH)VD 
metabolites. Calculated concentration of the 
1a,25(OH)2VD3 and 1a,25(OH)2VD2 is the 
same for the pooled sample with and 

without fortification of metabolites .   

 

Figure 4: Method Comparison between SPH LC-MS/MS method 
and ARUP RIA method. Passing-Bablok regression -7.83+0.77x; 
r2=0.8721.  
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