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Reagent kit for the flow cytometric determination of reticulated platelets and for absolute counting of thrombocytes
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SUMMARY and EXPLANATION

THROMBOCYTEST™ plus allows the flow cytometric
determination of reticulated platelets and the abso-
lute count determination of thrombocytes during
thrombocytopenia  (number  of  thrombocytes
< 20.000/ul). The test kit contains a RNA specific dye
which stains the RNA from reticulated platelets, a
monoclonal anti-thrombocyte antibody conjugated
with the fluorescence dye phycoerythrin (PE) and
fluorescent beads as counting standard.

The detailed instructions result from specific experi-
ence and precise validation assays. Critcial steps and
hints are in bold letters.

APPLICATIONS

Reticulated platelets are young platelets that contain
increased levels of mMRNA and rRNA compared to ma-
ture cells. When thrombocytes are released from the
bone marrow into the peripheral circulation they
contain residual RNA which is subsequently degraded
as the cells circulate. These young reticulated platelets
appear normally in the peripheral blood at low levels,
up to 4.5% of total thrombocytes.

An increased proportion of reticulated platelets indi-
cates increased thrombopoiesis. The ability to detect
increased platelet production has proven to be useful
clinically in patients with thrombocytopenia. If these
patients have elevated levels of reticulated platelets it
implies that they have a disease resulting in peripheral
destruction of platelets. In contrast, if their levels of
reticulated platelets are depressed, it implies that
they have a disease which impairs the ability of the
bone marrow to make new platelets.

The determination of reticulated platelets is useful for
the evaluation of thrombopoietic disorders like
thrombocytopenia, for monitoring course and treat-
ment of Idiopathic Thrombocytopenic Purpura (ITP),
of bone marrow transplantation success und during
chemotherapy. Platelet-associated immunoglobulin
(PA-lg) which has been correlated with ITP can be
detected by the separate kit THROMBOCYTEST™ im-
mune.

Also, the effect of drugs on the rate of platelet pro-
duction can be studied.

The Idiopathic Thrombocytopenic Purpura (ITP) often
results in microparticles and fragmentocytes of eryth-
rocytes. This makes it more difficult to count throm-
bocytes accurately by using haematology analysers. At
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low thrombocyte numbers immunological counting of
cells is useful.

TEST PRINICLES

THROMBOCYTEST™ plus allows the flow cytometric
determination of reticulated platelets as well as the
determination of absolute counts of thrombocytes.
The test kit contains a specific RNA dye which stains
the RNA from reticulated platelets, a monoclonal
antibody against a thrombocyte specific antigen con-
jugated with the fluorescence dye phycoerythrin (PE)
and fluorescent beads as counting standard for abso-
lute counting of thrombocytes.

The anti-thrombocyte antibody (reagent C, CD42b RPE
Conjugate) is added into a test tube which contains
counting beads (SORB, counting tubes) or into a test
tube without counting beads, if only the percentage of
reticulated platelets has to be determined. Then,
EDTA whole blood and a RNA specific dye (reagent B)
is added. After an incubation period of 30 min at room
temperature the cell suspension can be analyzed by
flow cytometry.

MATERIAL and REAGENTS

The reagent kit contains:

SORB

10 disposable test tubes containing freeze-dried fluo-
rescent counting beads

1 vial (50 ml) containing dilution buffer

1 vial (0.5 ml) containing concentrated RNA specific
dye

°]

1 vial (1 ml) antibody reagent (CD42b RPE conjugate)

The test kit does not contain the following materials
required for the assay:

1. Blood collection tubes containing EDTA anticoag-
ulant.

2. 12 x 75 mm disposable test tubes (Falcon, BD
Biosciences #352052) and appropriate test tube
racks.

3. Ice bath with cover.

Required apparatus:

1. Variable volume micropipettes 10 - 200 pul, 100 —
1000 pl and disposable tips.
2. Dispenser pipette and dispenser tips.
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Vortex mixer.
4. Flow cytometer with 488 nm excitation wave-
lenght (argon-ion laser).

WARNINGS

1. Blood samples must always be regarded as poten-
tially infectious (hepatitis, HIV, etc.! Wear disposa-
ble gloves and protective clothing while handling
blood samples.

2. Reagent C contains sodium azide as preservative.
Under acidic conditions, sodium azide yields hy-
drazoic acid, an extremely toxic and volatile com-
pound. Solutions with azide should be diluted with
tap-water before disposal to avoid deposits in
plumbing, where explosive conditions may devel-
op.

A Material Safety Data Sheet (MSDS) for

THROMBOCYTEST™ plus ist available on request.

STORAGE and STABILITY

Store the kit in the dark at 2-8°C (in refrigerator).
SORB (counting tubes) can be stored at room temper-
ature. The diluted RNA solution (reagent B) has to be
discarded after use. The reagents are supplied sterile
with a preservative that does not influence the per-
fomance of the assay. The reagents are stable for the
period shown on the packaging label, when stored as
described.

ASSAY PROCEDURE

1. Preparations:

11 Dilute reagent B ( RNA-specific dye) with dilu-
tion buffer (reagent A):
- Reagent B, 1:100 (e.g. 10 ul in 1000 pl,
1000 pl per test).

1.2 Prepareice bath.

1.3 Switch on and calibrate the flow cytometer.

2. THROMBOCYTEST™ plus set-up:

For each patient sample to be analysed a blood sam-
ple from a healthy control person should also be as-
sayed. This procedure facilitates the setting of a gate
in the SSC versus FL1 dot plot, see below.

If both the percentage of reticulated platelets and the
absolute count of thrombocytes have to be deter-
mined, use a counting tube (SORB) for the patient
sample. Use a test tube for the control sample (blood
sample from a healthy control person).
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2.1  Addition of antibody reagent:
Add 20 pl of reagent C (CD42b RPE conjugate)
into the bottom of the counting tube (SORB) or
test tube.

2.2 Addition of EDTA blood:
Mix EDTA blood well. Pipette 10 pl of well-
mixed anticoagulated blood into the bottom of
the counting tube (SORB) or test tube. Perform
reverse pipetting to ensure a higher precision.
For reverse pipetting, the button is depressed
to the second stop. When the button is re-
leased, excess sample is drawn up into the tip.
A precise volume of sample is expelled by
pressing the button to the first stop, leaving
excess sample in the tip. Vortex gently and in-
cubate the tubes for 10 min in the dark at
room temperature.

23 RNA staining:
Add 1 ml of the diluted RNA staining solution
(reagent B) per tube, mix and incubate for 30
min in the dark at room temperature. Mea-
sure the cell suspensions within 60 min!

4. Flow cytometric analysis:

Cells are analysed by flow cytometry using the blue-
green excitation light (488 nm argon-ion laser).

Measurement:

Set FSC and SSC amplifier gains to log mode and set
threshold on FSC for data collection. The sample flow
rate should be low, since the samples contain non-
lysed whole blood with a high number of erythro-
cytes.

Set a first region 1 around the population of CD42b
positive thrombocytes (dot plot diagram SSC/FL2, see
Fig. 1A, 1B). If you also want to determine the abso-
lute number of thrombocytes, set a second region 2
around the counting beads (dot plot diagram SSC/FL2,
see Fig 1A, 1B). In this case, start acquisition, end data
acquisition by count and acquire exactly 500 events in
region 2. If absolute counting of thrombocytes is not
performed, acquire 100,000 events.

After activating a gate on region 1, set a third region
in the dot plot diagram SSC versus FL1 to determine
the percentage of reticulated platelets (see Fig. 2 A,
sample from healthy control person and Fig 2B, pa-
tient sample).

Data analysis:

(1) Calculating absolute counts of thrombocytes:

After setting a logical gate on CD42b positive throm-
bocytes, determine the number of thrombocytes in
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region 1 and the number of counting beads in region

2.

Example for calculating absolute counts of thrombo-

cytes in the sample:

Results:

No. of events (thrombo-

No. of events

cytes) (counting beads)
in region R1 in region R2
2438 500

The calculation of the absolute number of thrombo-
cytes (PLT/ul) is done according to the following for-
mula:

No.of events per tube *
PLT " No.of events in R2

ul test volume

* No.of CD42b pos.cells in R1

Results for the example:

ul 10
* This value ,# of events per tube” (for this example
85,380) is found on the lot label for the counting

tubes (SORB).

(2) Determining the percentage of reticulated plate-
lets:

After setting a logical gate on CD42b positive throm-
bocytes, the percentage of reticulated platelets is
determined in region 3 (dot plot diagram SSC/FL1). Fig
2 shows examples for a blood sample from a healthy
control person (Fig. 2A) and from a patient sample
(Fig. 2B).
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FIGURES

Fig. 1: Recommended dot plot display FSC/FL2 during data

acquisition and analysis

»Region” R1 set on CD42b positive thrombocytes
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Fig. 1A FSC/FL2 dot plot display, blood sample from a

healthy control person
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Fig. 1B FSC/FL2 dot plot display, Blood sample from a
patient with reduced number of thrombocytes
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Fig. 2:

SSC vs FL1 dot plot during data acquistion and

analysis, gate set on region 1
Region R3 set on reticulated thrombocytes
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Fig. 2A  Region 3 set on reticulated thrombocytes (1.1%),
blood sample from a healthy volunteer

103 10*

102

RMAFARBSTOFF

Fig. 2B
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Region 3 set on reticulated thrombocytes (19.8),

blood sample from a patient

The

REMARKS

EDTA whole blood should be processed within
24 h after venipuncture. Blood samples should
remain at room temperature prior to processing.
Duplicate or triplicate determinations are useful
in establishing the assay.

EXPECTED VALUES

following normal range (central 95%) of the per-

centage of reticulated platelets was determined using
fresh EDTA blood samples from 56 normal individu-
als. Results are shown in Table 1.
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Table 1: Percentage of reticulated thrombocytes —
normal range

Percentage of reticulated plate-
lets
95% range 0.41-3.25
Mean 1.83
n 56

PRECISION of the METHOD

The intra-assay precision of this assay was determined
on ten replicate tests from each sample. Results are
shown in Tables 2 and 3.

Table 2: Intra-assay precision for the determination of
the percentage of reticulated platelets

Patient Average % of | Standard | Average
Sample Reticulated Deviation | CV (%)
Thrombocytes
1 2,46 0,50 20
2 12,41 1,20 10

Table 3: Intra-assay precision for the determination of
the absolute number of thrombocytes

Patient Average Num- SD | Durchschn.
Sample ber of Throm- VK (%)
bocytes
1 127050 6170 5
2 7900 520 7

LIMITATIONS of the METHOD

Every laboratory should establish ist own range
of normal values (% reticulated platelets) using
ist own test conditions.

The samples should contain more than 95% via-
ble cells and should be completely anticoagulat-
ed.

Samples ready for measurement are stable for 1
hour on ice after addition of the diluted RNA
staining solution (reagent B).
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THROMBOCYTEST™ plus - Sample Preparation Procedure
1. Addition of Reag C

Patient: Healthy control person:
+20 pul Reag C +20 pul Reag C
The lyophilisate of the counting beads
is dissolved by addition of the antibody.
SORB test tube

2. Addition of EDTA whole blood

Patient: Healthy control person:

10 pl EDTA whole blood 10 I EDTA whole blood

Reverse pipetting:

Depresse the button to the second

stop. When the button is released, Incubate the
excess sample is drawn up into samples for
the tip. ) 10 min in the
A precise volume of sample is dark at RT.
expelled by pressing the button

to the first stop, leaving excess

samplein the tip.

3. RNA Staining

Patient: Healthy control person:
+1 ml diluted Reag B + 1 ml diluted Reag B

Incubate the
samples for
20 minin the
dark at RT.




