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Introduction 

This file contains contains a procedure for the radiolabeling of both stored and fresh platelets and their autologous reinfusion for the determination of recovery and survival as published in the November, 2006 supplement to Transfusion. It is being made available on the BEST website in a downloadable format to facilitate implementation as the routine procedure in laboratories performing this kind of work. When referencing this procedure, please cite the Transfusion Supplement.

As detailed in other manuscripts in the Supplement, this procedure was derived from the validated, seminal work of Andrew Heaton, Stein Holme and colleagues in Norfolk, Virginia, and adapted for application to Scott Murphy’s insightful approach of comparing a new platelet preparation to fresh platelets from the same subject. The effort of adapting the procedure (kindly made available by the American Red Cross) for this purpose and thoroughly discussing and debating its content were undertaken by the members of the Biomedical Excellence for Safer Transfusion (BEST) Collaborative through multiple meetings over a two-year period. The validation of the adaptation and its application can be found reviewed in other papers in this Supplement. Deviations from this procedure should be accompanied by appropriate validation and documentation.
Many individuals contributed substantial time and effort in developing, reviewing and validating this procedure. In particular, the leadership of the authors of the other articles in this Supplement should be noted as well as the meticulous reviewing undertaken by Lisa Cooke, Louise Herschel, Jill Roger, Sherrill Slichter, and Ralph Vassallo. 
BEST welcomes receipt of comments regarding the procedure and suggestions for further development.
Procedure

1.0 Purpose: To describe a technique for radioisotopic labeling and infusion of fresh or stored platelets with 111 In Oxine (111Indium) and Na251CrO4 ( 51Chromium).

1.1 While the measurement of platelet recovery and survival can be used for a variety of purposes, this procedure is intended for assessment of the in vivo viability of platelets that have been stored and/or treated in comparison with fresh platelets from the same subject.

1.2 This procedure includes the basic calculations for determining platelet recovery and survival. The recommended manner of comparing the results between control and test infusions is through comparison of the paired differences and calculation of upper confidence intervals as detailed  by Dumont in this supplement (See 2.6.).

2.0 Applicable documents:

2.1 Snyder EL, Moroff G, Simon T, Heaton A, and Members of the Ad Hoc Platelet Radiolabeling Study Group.  Recommended methods for conducting  radiolabeled platelet survival studies.  Transfusion 1986; 26:37-42.

2.2 Panel Report, International Committee for Standardization in Hematology..  Recommended methods for radioisotopic platelet survival studies.  Blood 1977; 50:1137-1144.

2.3 Holme S., Heaton A., Roodt J. Concurrent label method with 111In and 51Cr allows accurate evaluation of platelet viability of stored platelet concentrates. Brit J Haematol 1993;84:717-723.

2.4 Nadler SB, Hidalgo JU, Bloch T. Prediction of blood volume in normal human adults. Surgery 1962;51:224-232.

2.5 Lötter MG, Rabe WL, Van Zyl JM, et al. A computer program in compiled BASIC for the IBM personal computer to calculate the mean platelet survival time with the multiple-hit and weighted mean methods. Comput Biol Med 1988;18:305-15.

2.6 Dumont LJ. Analysis and reporting of platelet kinetic studies. Transfusion 2005;45 (Suppl X):XX-XX.

3.0 Equipment/Supplies/Reagents:

3.1 Calibrated, temperature-controlled, variable speed, swinging bucket centrifuge

3.2 Calibrated electronic balance, accurate to ± 0.0002 g.

3.3 Gamma counter with 3 inch sodium chloride crystal

3.4 Laminar flow hood

3.5 19-21 gauge butterfly or straight needles

3.6 Sterile transfer pipettes (3.2 mL draw)

3.7 15 mL and 50 mL sterile conical polypropylene plastic tubes (Note: Although some procedural steps specify exact sizes, an alternative appropriate size may be substituted.)
3.8 Evacuated sample tubes with EDTA (powdered or dry “lavender tops”)

3.9 ACD-A: Anticoagulant Citrate Dextrose Solution - Formula A

3.10 ACD-A/ Saline Solution: mix 1 part ACD-A to 7 parts sterile (0.9%) Normal Saline, adjusted to pH 6.5 to 6.8 with 1 N NaOH; sterilize by filtration. (Stable for one week when stored in refrigerator; warm to room temperature (20-24°C)  before use.)

3.11     0.22µm Sterilizing Filter Unit.

3.12        111Indium Oxine in ethanol solution containing approximately 1 mCi per vial at the time of maniufacturer’s calibration. Use within 7 d for platelet labeling. (Changes in ethanol/oxine ratio over time may result in changes in platelet function.)
3.13      111Indium Oxine Labeling solution:  If not premixed, aseptically add 4.0 mL sterile ACD- A/saline solution to the vial of 111Indium Oxine to make 5.0 mL of Sterile 111In-Oxine solution for labeling.  Mix well. (Stable for one week or until expiration of stock 111In oxine solution.)

3.14     Na2 51CrO4, Chromium-51

            3.15     18 gauge spinal needles sterile

            3.16
Assorted sterile syringes and needles (Note: Although some procedural steps specify exact sizes, any appropriate size may be substituted.)

            3.17      Positive displacement pipettes for whole blood aliquots.

            3.18      Assorted size pipettes and tips

3.19      SDS (Sodium Dodecyl Sulfate) 20%; Dissolve 20g sodium dodecyl sulfate in 100 mL of distilled water.  (Store at room temperature for up to one year.)

NOTE: All vessels holding platelets or plasma that will be reinfused must be properly labeled to definitively identify the subject.

4.0 Preparation of Platelets for Labeling with 111Indium Oxine 

4.1 Preparation of freshly collected platelets

4.1.1
Using a 19-gauge needle, collect 43 mL (± 2 mL) of venous blood  into a 60 mL sterile plastic syringe containing 9 mL of ACD-A.  Avoid a traumatic venipuncture at the start of blood drawing. Care should be taken to avoid excessive negative pressure in the syringe during draw to prevent activation of the platelets. (Alternatively, 43 mL of whole blood can be collected with 7 mL of ACD-A followed by a 1-2 h holding period in Step 4.1.3.)

4.1.2
At the same time as 4.1.1, collect one 5 or 7 mL blood sample from the subject into an EDTA tube. Mix well. Reserve for determination of radiolabel elution (see Step 9.0).

4.1.3 
Using sterile technique, in a laminar flow hood, remove the needle and express the contents of the syringe into two sterile 50 mL screw-cap conical centrifuge tubes. A hold period of 30 minutes for the ACD-A/blood mixture before further processing should be utilized. 

4.1.4
Centrifuge (soft spin) the conical tubes at 180 to 200 x g for 15 minutes at 20 to 24o C with the brake off to produce red cell-poor platelet–rich plasma (PRP).  

4.1.5
Remove the PRP from both tubes with a sterile transfer pipette or spinal needle and syringe and place into a single 50 mL sterile conical plastic centrifuge tube.  Avoid aspirating any contaminating red cells.

4.1.6
Add a volume of sterile ACD-A equal to 15% of the volume of PRP to the PRP.  Cap the tube and mix gently by inversion. Continue with Step 4.3.

4.2 Preparation of aliquot from stored platelet unit

4.2.1
Ensure unit is thoroughly mixed and platelets are completely suspended. 

4.2.2
Using sterile technique, in a laminar flow hood, gently remove 10 mL from the stored platelet unit using a 20 mL syringe and 16 ga needle.  

4.2.3   Remove the needle and express the contents of the syringe into a  15 mL screw-cap conical  labeled centrifuge tubes containing  1.5 mL sterile ACD-A . Cap and mix gently by inversion.

4.2.4
Centrifuge (soft spin) the conical tubes at 180 to 200 x g for 5 minutes at 20 to 24o C with the brake off to produce red cell-poor platelet-rich plasma (PRP).  

4.2.5
Remove the PRP with a sterile transfer pipette or spinal needle and syringe and place into a new 15 mL sterile conical plastic centrifuge tube.  Avoid aspirating any contaminating red cells. Continue with Step 4.3.

4.3 Centrifuge (hard spin) the ACD-PRP at 1500-2000 x g for 15 minutes at 20 to 24ºC with brake off.  

4.4 Remove the platelet-poor plasma (PPP) produced, as completely as possible and transfer to a new sterile conical tube. Spin PPP a second time (1500-2000 x g for 15 minutes with brake off), discard pellet and reserve supernatant PPP in a sterile tube for later use (Steps 4.6.2 and 4.6.5).

4.5 Using a sterile pipet, resuspend the harvested platelet pellet with 2 mL of ACD-A/saline solution. Make sure a complete resuspension is achieved with no visible aggregates or clumps before starting radiolabeling. (Failure to obtain complete resuspension of platelets is a cause for discontinuation of the procedure.) 
4.6
Platelet Labeling with 111 Indium-Oxine
4.6.1
Add 50 to 60 µCi of 111 Indium-Oxine labeling solution (Step 3.13) to the washed platelet  suspension. Incubate at 20 to 24o C for 20 minutes to achieve labeling. (Note: 1 Ci = 3.7x1010 Bq)
4.6.2
At the end of incubation, add 3.5 mL of ACD-A/saline and 0.5 mL of the reserved PPP (from Step 4.4) directly to the incubation tube containing the platelets in ACD-A/saline and 111 In.

4.6.3
Centrifuge the tube at 1250 x g at 20 to 24o C for 10 minutes with brake off.

4.6.4
Remove the supernatant and retain in a separate test tube.  Determine the activity of this supernatant and the labeled pellet in a dose calibrator. Calculate and note the efficiency of labeling by dividing the activity of the pellet by the combined activities of the pellet and supernate.

4.6.5
Gently resuspend the platelet-pellet in 2 mL of  PPP reserved previously (from Step 4.4). (Failure to obtain complete resuspension of platelets is a cause for discontinuation of the procedure.) After complete resuspension, add an additional 4 mL of PPP.

5.0  Preparation of Platelets for Labeling with Na251CrO4
5.1 Labeling of fresh platelets

5.1.1
Using a 19-gauge needle, collect 43 mL (± 2 mL) of venous blood  into a 60 mL sterile plastic syringe containing 9 mL of ACD-A.  Avoid a traumatic venipuncture at the start of blood drawing. Care should be taken to avoid excessive negative pressure in the syringe during draw to prevent activation of the platelets. (Alternatively, 43 mL of whole blood can be collected with 7 mL of ACD-A followed by a 1-2 h holding period in Step 5.1.3.)

5.1.2
At the same time as 5.1.1, collect one 5 or 7 mL blood sample from the subject into an EDTA tube. Mix well. Reserve for determination of radiolabel elution (see Step 9.0).

5.1.3 
Using sterile technique, in a laminar flow hood, remove the needle and express the contents of the syringe into two sterile 50 mL screw-cap conical centrifuge tubes. A hold period of 30 minutes for the ACD-A/blood mixture before further processing should be utilized.
5.1.4
Centrifuge (soft spin) the conical tubes at 180 to 200 x g for 15 minutes at 20 to 24o C with the brake off to produce red cell-poor PRP.  

5.1.5
Remove the PRP from both tubes with a sterile transfer pipette or spinal needle and syringe and place into a single 50 mL sterile conical plastic centrifuge tube.  Avoid aspirating any contaminating red cells.

5.1.6
Add a volume of sterile ACD-A equal to 15% of the volume of PRP to the PRP.  Cap the tube and mix gently by inversion. Continue with Step 5.3.

5.2 Preparation of aliquot from stored platelet unit

5.2.1
Ensure unit is thoroughly mixed and platelets are completely suspended. 

5.2.2
Using sterile technique, in a laminar flow hood, gently remove 20 (± 2 mL) mL from the stored platelet unit using a 30 mL syringe and 16 ga needle.  

5.2.3   Remove the needle and express 10 mL of the contents of the syringe into  each of two 15 mL screw-cap conical  labeled centrifuge tubes each containing 1.5 mL sterile ACD-A . Cap and mix gently by inversion.

5.2.4
Centrifuge (soft spin) the conical tubes at 180 to 200 x g for 5 minutes at 20 to 24o C with the brake off to produce red cell-poor platelet-rich plasma (PRP).  

5.2.5
Remove the PRP with a sterile transfer pipette or spinal needle and transfer to two new sterile 15 mL conical plastic centrifuge tubes.  Avoid aspirating any contaminating red cells. Continue with Step 5.3.

5.3 Centrifuge (hard spin) the conical tubes containing the ACD-PRP at 1500-2000 x g for 15 minutes at 20 to 24ºC with brake off.  

5.4 Remove the platelet-poor plasma (PPP) produced, as completely as possible from both tubes and transfer to a new sterile conical tube. Spin PPP a second time (1500-2000 x g for 15 minutes at 20 to 24ºC with brake off), discard pellet and reserve supernatant PPP in a sterile tube for later use (Steps 5.6.2 and 5.6.5). 

5.5 Resuspend the harvested platelet pellet in one tube with 3 mL of ACD-A/saline solution.  Using a sterile transfer pipette, transfer the resuspended platelets to the other tube containing the platelet pellet.  Resuspend the second platelet button. Make sure a complete resuspension is achieved with no visible aggregates or clumps before starting the next step.

5.6
Platelet Labeling with Na251CrO4
5.6.1
Add 50 to 100 µCi Na251CrO4 to the washed platelet   suspension. Incubate at 20 to 24o C for 20 minutes to achieve labeling.

5.6.2
At the end of incubation, add 2.5 mL of ACD-A/saline and 0.5 mL of the reserved PPP (from Step 5.4) directly to the incubation tube containing the platelets in ACD-A/saline and Na251CrO4.

5.6.3
Centrifuge the tube at 1250 x g at 20 to 24o C for 10 minutes with brake off.

5.6.4
Remove the supernatant and retain in a separate test tube.  Determine the activity of this supernatant and the labeled pellet in a dose calibrator. Calculate and note the efficiency of labeling by dividing the activity of the pellet by the combined activities of the pellet and supernatant.

5.6.5
Gently resuspend the platelet-pellet in 2 mL of PPP reserved previously (from Step 5.4). (Failure to obtain complete resuspension of platelets is a cause for discontinuation of the procedure.) After complete resuspension, add an additional 4 mL of PPP.

6.0
Injectate and Standard Preparation

6.1
Label five 100 mL volumetric flasks and five 12 x 75 mm polystyrene tubes with the isotope used, subject name and/or unit identification, date prepared and In STD, Cr STD, and STD I, II or III.

NOTE: The In STD and the Cr STD are necessary only if calculation of “cross-up” and “cross-down” corrections requires them.

6.2
Add 1.8 mL 0.9% saline to each 12 x 75 mm standard capped tube.  Weigh each tube and record the weights.  Take care that the saline does not touch the cap.

6.3
Add 10 mL of 0.2% SDS-saline solution (1 part saturated (20%) SDS + 99 parts 0.9% saline) to each flask. 

6.4
Mix each single labeled platelet aliquots (from Steps 4.6.5 and 5.6.5). Draw 0.3mL of each suspension into its own 1cc syringe through a 16-gauge needle.

6.5
Weigh the filled syringe, needle and needle cover accurately.  Record the weight.

6.6
Carefully add 0.2 mL of each injectate directly into each flask, “Cr STD” or “In STD”, as appropriate.  Add 0.9% saline to the flask to bring to volume.  Mix carefully. Weigh the syringe, needle and needle cover accurately and determine the mass of labeled injectate placed in each standards flask.

6.7
Draw the appropriate radioactive dose of 51Cr-labeled platelets into a labeled syringe.  Weigh the syringe, and record the radioactive dose.

NOTE: The activity needed to be injected is dependent on a number of variables, such as the gamma counter’s crystal size.  In general, 10-20 uCi  are required to be injected for accurate determinations. The injectates of the fresh and stored platelets should have approximately the same activities. 

6.8
Remove 111In-labeled platelets from the centrifuge tube until the dose intended to be injected is remaining. Measure and record the radioactive dose.  Record the weight of the tube.

6.9
Carefully verify subject identification on the chromium syringe and indium tube.  Inject the 51Cr-labeled platelets into the centrifuge tube containing the 111In-labeled platelets.

6.10
Mix the labeled injectate in the tube.  Prepare final mixed injectate for infusion by using an 18 gauge spinal needle and a syringe labeled with subject information to aspirate all but at least 1 mL of labeled solution in conical tube. (This remaining amount will be used for preparation of standards and determination of cell bound activity.) 

6.11
Remove the spinal needle and replace with a sterile syringe cap. Record the weight of the final injectate syringe and cap.  

6.12
Draw approximately 0.8 mL of the remaining labeled solution from the tube containing the 51Cr- and 111In-labeled platelets into a 1cc syringe through a 16-gauge needle to be used for standard preparation.

6.13
Record the weight of the filled syringe, needle, and needle cover.

6.14
Carefully add 0.2 mL of the injectate directly into the flask labeled "STD I”.  Add 0.9% saline to the flask to bring to volume.  Mix carefully.

6.15
Reweigh the 1 cc syringe, needle and needle cover and record this weight and the difference between the two weights (this being the net weight of the mixed injectate added to the standards flask) .

6.16
Repeat Steps 6.14 and 6.15 for the remaining two flasks.

6.17
Pipet 0.2 mL of each standard into the appropriate pre-weighed capped tube containing 1.8 mL saline, one sample tube per standard.

6.18
Weigh the capped tubes and record the weight.  Take care that the sample does not touch the cap.

7.0
Infusion Procedure

7.1
Allow recipient to sit in the donor bed to stabilize.  Record pre-infusion 
vital signs.

7.2
Verify that recipient's identifiers match the information on the infusion syringe.

7.3
Perform venipuncture with a 19-21 gauge butterfly infusion needle.  Draw 

             one 10 mL EDTA (lavender-top) tube for the pre-infusion sample.

7.4        Flush the line with saline to ensure patency of the vein.  Inject labeled  


platelet suspension slowly.  Record exact time (starting from time 1/2 of 


injectate has been infused).

7.5       Flush butterfly line and needle with 10 mL of sterile 0.9% sodium chloride.   

7.6      Remove butterfly needle and apply pressure to injection site.  Apply

bandage when bleeding has stopped.

7.7     Weigh empty infusion syringe, needle and needle cover.  Record weight on 

                       the data sheet.  Record the net weight of injectate.

7.8     Dispose of used supplies in the receptacle labeled for radioactive waste.

7.9
Measure and record post-infusion vital signs.

8.0
Sampling Procedure and Sample Preparation

8.1       One 5-10 mL EDTA (lavender-top) tube sample is to be drawn by direct venipuncture at the post-infusion times:

8.1.1
Pre-infusion (from Step 7.3).

8.1.2
Optional: 2 hours after infusion. (Collect from the contralateral arm to that used for infusion.)

8.1.3
One sample daily between days 1 through day 7 (except weekends for samples after Day 1) and one final sample on day 10, 11 or 12. (The last sample is called the “baseline” sample and is used to correct for inadvertent labeling of other blood components.) 

NOTE: As the points at the beginning of the curve are most important in determining the parameters of the curve, daily sampling on Days 1, 2, and 3 afford more accurate projections of recovery and survival parameters and should be taken if at all possible. A total of at least 5 data points from samplings on Days 1-7 should be obtained.

Delaying the final sample from Day 10 to Day 12 results in lower counts and, potentially, counts that are inadequate to achieve desired accuracy. Obtaining the final sample on Day 10, if possible, is desirable.

8.2
Sample Processing: 

NOTE:  Processing should be completed as soon as possible after sampling to prevent post-sampling elution from skewing the proportion of activity found in the cellular fraction.

8.2.1
Prior to the infusion, label and weigh capped 12 x 75 mm polystyrene tubes:  one for each sampling time (including pre-sample) for whole blood, packed cells and plasma,. Tubes for daily samples may be labeled and weighed on the day of use or beforehand.

8.2.2
Just prior to aliquoting sample, thoroughly mix each timed sample from the subject manually or for a maximum of two minutes on a rocker.

8.2.3
Pipet approximately 2.0 mL of the mixed whole blood into the appropriate pre-weighed tube using a positive displacement pipettor and replace cap.

8.2.4
Weigh the capped tube and record the weight.  Take care that the sample does not touch the cap.

8.2.5
Pipet approximately 2.0 mL of blood into the appropriate tube labeled for packed cells.

8.2.6
Centrifuge this second set of tubes at 2000 x g for 15 minutes at room temperature.

8.2.7
Pipet the plasma from the packed cell tubes to the appropriate tube labeled for plasma.

8.2.8
Count the "splits" (packed cell and plasma tubes, including the injectate) . (When possible, count the “splits” on the day of sampling.)

NOTE: The size of sample volumes may be increased if desired.

9.0
Elution of Radioactivity from Labeled Platelets in Whole Blood

9.1
Add 10 µL of the mixed injectate into a 5 or 7 mL EDTA tube of blood collected from the subject as soon as possible after the infusion of the labeled cells procedure. (See Section 4.1.2 or 5.1.2.)


Note: This timing is anticipating infusion of the radiolabeled platelets at the earliest possible time. If delay in infusion is anticipated, the elution steps described in this section should be begun so that the separation of the supernatant after the next step occurs approximately coincidently with the infusion.

9.2
Mix and incubate the tube for two hours at 37ºC in a wet incubator (water bath) or a dry incubator in a cylinder of water.

9.3
Pipet approximately 2 mL into a 12 x 75 mm capped tube.

9.4
Spin at 2000g for 15 minutes.

9.5
Transfer the supernatant plasma to a capped 12 x 75 mm capped tube.

9.6
Count the splits. 

9.7
The activity found in the cells and plasma will be used to evaluate the in vivo cell-bound activity of the labeled platelets for each of the two radiolabels.

Elution = (CPMsupernate)/[( CPMcells) + (CPMsupernate)]

10
Counting the Samples 

10.1
Ensure required quality control and preventive maintenance procedures are performed according to the operating instructions. Load racks into counter and start counting. Count whole blood samples once all samples from the subject have been collected and processed (including Day 10, 11 or 12 sample). (One can also count standards and splits, daily.)

10.2
Load the gamma counter in a standard order, such as:  blank/background, standards, elutions, pre-infusion, and post-infusion timed specimens in order collected.  

10.3
Select appropriate counting program. Set count time to achieve a 2% accuracy, including background.

10.4
When the tubes have finished counting, label the instrument printout. Verify that the background has not drifted significantly.  Verify that all samples counted for expected times.  Place the gamma counter printouts in the appropriate file.

10.5
Transfer all data to appropriate spreadsheets for calculations. Verify accurate transcription.

11
Calculations

11.1
 Determine corrected CPM /g for each sample.

Most gamma counters correct automatically for background activity and decay during counting as well as for “cross-up” and “cross-down”, that is, counting of one isotope’s activity in the other’s channels. Samples and standards must all be corrected for these parameters as well as corrected to the same time for calculations to be valid. Using these corrected CPM values reported by the gamma counter (CPMcorrected), determine CPM/g for standards and timed subject samples as follows:

11.1.1 
Standards: STD = CPMcorrected * dilution factor/mass counted,

where dilution factor = mass of standard/mass of injectate added

NOTE: Since the diluent for the standard is water, the specific gravity of the standard may be assumed to be 1.00, and the final volume of the standard in mL may be taken as its mass in g.
11.1.2
Timed sample activity: SAMPLE = CPMcorrected /mass counted

11.2

Determine cell-bound proportion for timed count adjustment 

Using timed split samples (Section 8.2.8), determine the proportion of the activity in each timed sample that can be associated with the cellular fraction:

Cell Bound Fraction (CBFTime t) = (Activity of cells)/(Activity of cells + Activity of plasma) = (CPMcell bound)/[( CPMcell bound) + (CPMplasma)]

11.3
Standard adjustment for injectate elution: 

11.3.1
Determine the mean CPM of the three mixed standards (Steps 6.1 and 11.1.1).

11.3.2
Multiply the mean CPM of the standard samples by the elution correction (Step 9.7).

STDcorrected = STD * (1-Elution)

11.4

Adjustment for cell-bound proportion and baseline


The following two adjustments should be made to the timed sample CPM/g counts. These adjustments result in “fully adjusted counts” used for curve fitting.

11.4.1
Adjustment of timed sample for cell-bound proportion (Steps 11.1.2, 11.2): 

SAMPLE Time t  = SAMPLE (CPM/g) x (CBFTime t )

11.4.2
Adjust for non-platelet residual activity baseline, according to the day on which the “baseline” sample was taken. (This results in fully adjusted timed sample counts.) 

11.4.2.1
Day 10


Fully adjusted count = SAMPLE Time t  –  [SAMPLE Day 10 x  (1.20-0.20 (Time t/Time of Day 10 sample)]

11.4.2.2
Or, Day 11


Fully adjusted count = SAMPLE Time t  –  [SAMPLE Day 11 x  (1.22-0.22 (Time t/Time of Day 11 sample)]

11.4.2.3
Or, Day 12


Fully adjusted count = SAMPLE Time t  –  [SAMPLE Day 12 x  (1.24-0.24 (Time t/Time of Day 12 sample)]

Note: “Time t” is the elapsed time in hours from the time of infusion (Step 7.4) to the time of sampling. “Time of Day 10 sample” is the elapsed time in hours from time of infusion (Step 7.4) to the time the sample was obtained on Day 10 following infusion.

These calculations are based on the published experience of reference 2.3 and the expectation that 51Cr persistence is the primary source of persistent activity. Persistent activity attributable to 111In is less of a concern because of its shorter half-life, its higher elution from any contaminating red cells that were labeled and the lack of oxine to facilitate labeling after elution from platelets.
11.5
Determination of expected time0 count following infusion 

11.5.1
Calculate blood volume:  

Male: BV (mL) = ([0.3669*{height (m)} 3] + 0.03219*weight (kg) + 0.6041)*1000

Female: BV (mL) = ([0.3561*{height (m)}3] + [0.03308*weight  (kg)] + 0.1833)*1000

11.5.2
Convert the blood volume calculated in 11.5.1 to blood mass by multiplying the volume by the specific gravity of whole blood. The specific gravity may be taken as 1.05 g/mL, or, if the subject’s hematocrit is known, it may be estimated as (1541 + Hct)/1500 (Subject hematocrit is expressed as a percentage rather than a decimal; expected SG usually between 1.053 and 1.060 g/mL.).

11.5.3 Determine expected time0 (t=0) count (Steps 11.3.2, 7.0, 11.5.2)

Time0 Count  = STDcorrected * Infusate mass (g) / Blood mass

11.6 Determine recovery for each timed sample (optional)

Take each fully adjusted sample count (11.4.2) and divide by the expected time0 count (11.5.3) to calculate the recovery at each sampling time:

Recovery Time  t = Fully Adjusted Count Time  t / Time0 Count  

NOTE: The recovery result that is reported from the study is determined using the time0 extrapolation of the curve fitting program.

11.7
Kinetic curve fitting

The fully adjusted timed-sample counts (Step 11.4.2) for times greater than 20 hours are used for kinetic curve fitting and estimation of recovery and survival. That is, the 2 hour time sample is not used for kinetic curve fitting. These parameters may be estimated using a validated non-linear curve fitting routine found in various statistical and pharmacokinetic computer program packages. The use of COST software, one of these software packages, is described below. Optionally, the recovery of timed-samples calculated in Step 11.6 may be used.

Recovery is determined as the extrapolated y-axis intercept (t=0) of the survival curve, expressed as the blood cell-bound activity in proportion to the expected activity as projected from the blood volume-based dilution. 

The fully adjusted count data (CPM/g) for each timed sample point are entered into the COST program as y values, the time after infusion (in hours) as x values, and the expected time0 count. (Optionally, the recovery of each timed sample from 11.6 may be entered as y values.)
11.7.1
Activate the COST program.

11.7.2
Select the appropriate group in COST into which the subject's data will be entered.

11.7.3
Enter the number of data points to be entered.

11.7.4
Enter the x- (time in hours) and y-values (fully adjusted timed sample count, Step 11.4.2) for each timed sample. Double check entry accuracy. (Optionally, enter the y value as recoveries from 11.6)

11.7.5 Enter the time0 count from 11.5.3. into counts/milliliter field. (If the individual timed recoveries from 11.6 are used as y values, enter 100 into the counts/milliliter field in COST to set the 100% recovery point).
11.7.6
Perform data analyses using the multiple hit model.

11.7.7
If outliers are found, determine potential source of error and flag for review by medical director. Remove point from curve only if clearly a spurious result.

11.7.8
Save and print results. Append to unit records. 

12
Completion of Records

12.1

Complete, review and file all forms, data and other paperwork.
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