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SUMMARY

Background: The sequential platelet counting method (SPCM) for platelet function detection relies on impedance-
based platelet counting, which may be affected by factors such as microcytes and red blood cell fragments. The
Sysmex XN series automated hematology analyzer incorporates a fluorescent platelet channel (PLT-F) based on
flow cytometry, offering enhanced specificity compared to impedance methods.

Methods: This study compared platelet aggregation function between light transmission aggregometry (LTA) and
SPCM-PLTF in healthy individuals and clopidogrel-treated patients. The effects of platelet-poor plasma (PPP)
and normal saline (NS) dilution on LTA results were also analyzed.

Results: SPCM-PLTF revealed significant differences in platelet aggregation between healthy and patient groups
(p <0.0001). Although LTA and SPCM-PLTF results differed statistically (p < 0.0001), they exhibited strong cor-
relation (» = 0.849, p < 0.0001). PPP dilution progressively reduced platelet aggregation (p < 0.05), while NS dilu-
tion showed no significant effect.

Conclusions: SPCM-PLTF effectively monitors platelet function and correlates well with LTA, offering a viable
alternative for clinical use.

(Clin. Lab. 2026;72:xx-xx. DOI: 10.7754/Clin.Lab.2025.250560)
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Platelet function testing is essential for evaluating
thrombotic or hemorrhagic risks and optimizing anti-
platelet therapy [1]. Since its inception in the 1960s [2],
light transmission aggregometry (LTA) has been widely
regarded as the "gold standard" [3]. However, LTA is
constrained by interference from hemoglobin, triglycer-
ides, and manual processing steps that may activate
platelets [4]. The PL-11 platelet analyzer (Innovo Medi-
cal) employs the sequential platelet counting method
(SPCM), which utilizes electrical impedance to measure
platelet counts in whole blood samples before and after
the addition of aggregation agonists. By assessing the
Manuscript accepted June 10, 2025 change in platelet quantity, this method serves as an in-
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dicator of platelet aggregation function [5]. SPCM-DC
(defined herein as impedance-based SPCM) mitigates
certain limitations but remains susceptible to inaccura-
cies from cellular debris interference in impedance-
based counting.

The Sysmex XN-series hematology analyzers utilize a
proprietary fluorescent platelet channel (PLT-F) for
platelet enumeration. This technology operates on the
principle that nucleic acid-rich organelles within plate-
lets specifically bind to oxazine fluorescent dyes, fol-
lowed by multidimensional analysis of stained platelets
through flow cytometry and laser scatter techniques,
enabling accurate platelet identification and counting
[6-8]. This study developed a manual protocol simulat-
ing the PL-11 analyzer's operational workflow, utilizing
the PLT-F channel instead of impedance-based counting
to quantify platelet changes for functional assessment
(herein defined as SPCM-PLTF), with comparative
evaluation against light transmission aggregometry
(LTA) performed on the Telicongxin AG800 system,
aiming to assess the feasibility and advantages of the
SPCM-PLTF method.

MATERIALS AND METHODS

Clinical data

Thirty patients receiving clopidogrel (17 males, 13 fem-
ales; excluded: aspirin or NSAID users) and 30 healthy
controls (14 males, 16 females; normal liver/kidney
function, blood routine, and coagulation profiles) were
enrolled from January 2024 through March 2025. Three
cubital venous blood samples were drawn from each
participant into 3.2% sodium citrate anticoagulant tubes
(9:1 blood-to-anticoagulant ratio). All samples were
maintained at room temperature (20 - 25°C) and pro-
cessed within 2 hours. Blood collection tubes were pro-
vided by Greena Biotechnology Co., Ltd.

Instruments and reagents

The following instruments and reagents were used:
AGS800 Optical Aggregometer (Telicon, China).
Sysmex XN2000 Hematology Analyzer (Sysmex, Ja-
pan).

BY160C Centrifuge (Beijing Baiyang Medical Instru-
ments).

SCI-M 96-Well Vortex Mixer (SCILOGEX, USA).
ADP: 150 pmol/L (LTA; Telicon) and 50 pmol/L
(SPCM-PLTF; Nanjing Shenzhou Innova Medical).
Reagents: Flourocell PLT, CELLPACK DFL, and
CELLPACK DCL (Sysmex).

Reaction tubes: Wuxi Medical Equipment Co., China.

Experimental procedures

LTA protocol

Platelet-rich plasma (PRP) was prepared by centrifuging
blood at 160 % g (981 rpm) for 10 minutes, while plate-
let-poor plasma (PPP) was obtained at 2,000 x g (3,711
rpm) for 10 minutes (platelet count < 10 x 10%L). For

LTA, 300 pL. PRP or diluted PRP was added to a
cuvette. ADP (final concentration: 5 umol/L) was add-
ed, and maximum aggregation ratio (MAR, %) was
measured using PPP as a blank.

SPCM-PLTF protocol

Baseline platelet counts were measured twice using the
PLT-F channel of the Sysmex XN2000 hematology
analyzer, and the mean value was recorded as the initial
count. Subsequently, 25 pL of ADP (50 umol/L) was
added to 250 puL whole blood to achieve a final ADP
concentration of 5 umol/L. The mixture was gently as-
pirated and dispensed five times using a pipette tip posi-
tioned at the bottom of the tube, ensuring complete ho-
mogenization within 30 seconds. Following activation,
platelet counts were dynamically performed every 80
seconds for three consecutive cycles under continuous
vortex mixing (30 rpm) (Figure 1). The lowest platelet
count observed post-ADP addition was used to calculate
the maximum aggregation ratio (MAR) as follows:

Initial count — Lowest post-ADP count

MAR (%) = ( ) x 100

Initial count

Dilution effects on LTA

PRP samples from healthy volunteers with platelet
counts > 600 x 10°/L were diluted with PPP or normal
saline (NS) at ratios of 1 %, 2 x, and 3 X, ensuring that
the post-dilution platelet count was not lower than 200
x 10°/L. Subsequently, 300 pL of the adjusted PRP was
analyzed via light transmission aggregometry (LTA) as
described in the methodology above.

Statistical analysis

Data were analyzed using GraphPad Prism 10. Continu-
ous variables were expressed as mean + SD. Normality
was assessed via Kolmogorov-Smirnov test. Group
comparisons used independent #-tests; correlations were
evaluated via Pearson analysis (p < 0.05 significant).

RESULTS

Comparison between LTA and SPCM-PLTF

The healthy group (mean age: 39.5 = 11.1 years) and
patient group (mean age: 43.5 £+ 5.8 years) showed no
significant differences in age or gender (p > 0.05). Light
transmission aggregometry (LTA) revealed significantly
higher platelet aggregation rates (MAR) in healthy indi-
viduals (62.93 + 8.42%) compared to clopidogrel-treat-
ed patients (44.82 £ 7.72%; p < 0.0001; Figure 2A).
Similarly, SPCM-PLTF demonstrated a marked differ-
ence between groups (healthy: 55.56 + 8.22% vs. pa-
tients: 38.30 + 7.88%; p < 0.0001; Figure 2A).
Methodologically, LTA yielded higher overall MAR
values (53.87 £ 12.15%) than SPCM-PLTF (46.93 +
11.81%; p < 0.01, Cohen’s d = 0.59) (Figure 2A). A
correlation was observed between the two methods (» =
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Figure 1. Schematic of the experimental operation.
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Figure 2. Comparison between LTA and SPCM-PLTF.
A *¥¥%% p <(0.0001 for intergroup comparisons, ** p < 0.01 for intermethod comparisons (Cohen’s d = 0.59). B Correlation analysis between

LTA and SPCM-PLTF. A strong positive correlation was observed (r = 0.849, p < 0.0001). C Bland-Altman analysis showing the agreement
between LTA and SPCM-PLTF. The dashed lines represent the 95% limits of agreement.
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Figure 3. Effect of platelet count adjustment on platelet aggregation function.

Platelet aggregation rates (MAR) measured by LTA after diluting PRP with PPP or NS at ratios of 1 X, 2 x, and 3 x. Data are presented as
mean % SD. p <0.05 for PPP dilution, no significant differences were observed for NS dilution (p > 0.05).

0.849, p < 0.0001; Figure 2B), supported by Bland-Alt-
man analysis (Figure 2C).

Impact of platelet count adjustment on aggregation
function

In 18 healthy volunteer samples analyzed by LTA,
platelet count adjustment using PPP resulted in progres-
sively reduced MAR values with increasing dilution ra-
tios: 67.41 + 8.50% (1 %), 57.41 + 15.41% (2 x), and
54.72 £ 8.09% (3 x) (p <0.05). Conversely, NS dilution
maintained stable MAR across ratios (1 x: 68.46 =+
7.00%; 2 x: 65.26 + 6.17%; 3 x: 62.49 + 5.65%; p >
0.05) (Figure 3).

DISCUSSION

Platelets, derived from megakaryocyte cytoplasmic
fragments, exhibit unique morphological and biochemi-
cal characteristics critical for hemostasis and throm-
bosis. Antiplatelet drugs such as aspirin and clopidogrel
inhibit platelet activation to manage thrombotic dis-
eases. Accurate laboratory monitoring of antiplatelet
therapy is essential to address interindividual variability
in drug response and mitigate complications like bleed-
ing. However, current platelet function assays lack a
consensus "gold standard" due to methodological het-
erogeneity [9,10].

This study demonstrates that SPCM-PLTF effectively
differentiates platelet aggregation between healthy indi-

viduals and patients, with significant intergroup differ-
ences in MAR. Furthermore, although larger cohorts of
both healthy controls and patients are needed to estab-
lish stronger statistical correlations, SPCM-PLTF still
shows consistency with LTA (r = 0.849). These find-
ings support its validity for monitoring platelet function
and therapeutic responses. LTA requires standardization
of PRP platelet counts to 200 - 250 x 10%L using PPP
[11], as platelet concentration directly influences sam-
ple turbidity. Comparative analysis revealed that PPP
dilution progressively reduced MAR with increasing ra-
tios (1 x: 67.41% — 3 x: 54.72%; p < 0.05), whereas
NS dilution showed no significant effect (1 x: 68.46%
— 3 x: 62.49%; p > 0.05). This suggests that platelet-
activating substances are released from PPP during the
centrifugation process. Dilution with PPP then intro-
duces these activating substances into PRP [12,13],
whereas SPCM circumvents this interference by elimi-
nating manual count normalization. The LTA standard-
ization threshold (200 - 250 x 10°/L) may not be univer-
sally applicable. For instance, the normal platelet count
in populations such as Sichuan, China, is approximately
150 x 10%L [14], and many laboratories consider PRP
with counts > 100 x 10%/L adequate for testing [15].

LTA standardization is further complicated by variables
such as sample volume, plasma preparation, and detec-
tion timing. Moreover, pre-analytical count normaliza-
tion may not fully replicate in vivo platelet behavior, un-
derscoring the need for improved methodologies [16].
In contrast, SPCM-DC (impedance-based dynamic
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counting method) minimizes manual steps and sample
requirements while analyzing whole blood, which better
mimics physiological conditions. SPCM also provides
hematological parameters (RBC, PLT, MCV, MPV,
e.g.) to identify confounders such as microcytes or
platelet size abnormalities [5]. SPCM calculates MAR
based on dynamic platelet count changes, necessitating
high counting accuracy. Impedance-based methods
(SPCM-DC) are prone to interference from cell frag-
ments or microcytes, leading to overestimated counts,
while microplatelets or platelet clumps may cause un-
derestimation [7].

Beyond LTA and SPCM, clinically adopted devices for
antiplatelet therapy monitoring include VerifyNow®
and PFA-100®/200® systems. VerifyNow® utilizes
turbidimetric analysis of whole blood with activator-
coated microbeads, offering rapid point-of-care testing
(3 - 5 minutes), standardized operation, and pathway-
specific reporting (e.g. P2Y12 reaction units [PRU]).
Limitations include restricted activator panels (ADP/
AA/TRAP), absence of high-shear simulation, and ele-
vated operational costs [17,18]. In contrast, PFA-100®/
200® systems evaluate primary hemostasis via closure
time (CT) measurement of capillary occlusion by plate-
let plugs under high-shear stress. While effective for
von Willebrand disease (VWD) screening and detection
of platelet disorders, CT results demonstrate hematocrit/
platelet count dependency, low P2Y12 inhibitor sensi-
tivity, and inability to differentiate defect mechanisms
[19].The SPCM- PLTF method proposed in this study
combines some of the advantages of these two types of
instruments: similar to VerifyNow, it uses whole-blood
testing to avoid the interference of centrifugation and
simplifies the operation process. It is worth noting that
methods such as LTA and SPCM directly quantify the
dynamic platelet aggregation rate, and the dimension of
their detection is essentially different from the closure-
time assessment of PFA-100.

Future SPCM-PLTF automation could leverage its high
platelet counting accuracy [6,20] to provide more reli-
able MAR measurements. This offers a promising mon-
itoring solution, combining PLT-F accuracy, clinical
practicality (no standardization needed), and efficiency-
especially for samples with interferences like microcy-
tosis. However, it requires fresh whole blood for accu-
rate counts and currently has longer processing times
and higher reagent costs than impedance methods.

In this study, LTA consistently yielded higher MAR
values than SPCM-PLTF, likely due to methodological
differences (plasma vs. whole blood) and manual oper-
ational variability.

CONCLUSION

SPCM-PLTF effectively reflects platelet function and
monitors post-treatment changes. It shows a correlation
with LTA and provides a standardized approach to as-
sess platelet function. Automation and integration with
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impedance-based counting could further enhance its
clinical utility.
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