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INTRODUCTION 
Platelets are tiny pieces of cells that come from the cytoplasm of megakaryocytes in the bone marrow. They don't have a 

nucleus. Even though they don't have nuclei, they are metabolically active and are very important for keeping blood vessels 

healthy by stopping bleeding. Under normal physiological settings, each platelet, which lives for around 7 to 10 days, 

moves through the bloodstream in an inactive discoid shape. They are always watching the vascular endothelium and 

staying still until there is an injury or a disruption in the endothelium [1]. When blood vessels are hurt, the endothelium 

lining gets damaged, and subendothelial parts like collagen and von Willebrand factor (vWF) are exposed. These 

compounds are very good in activating platelets. Platelets stick to the site of injury mainly through the interaction between 

platelet glycoprotein receptors (such the GPIb-IX-V complex) and vWF that is attached to the subendothelial matrix. After 

this first step of attachment, activation happens, which starts a series of intracellular signalling cascades that change the 

morphology of platelets dramatically from discoid to spiny and release the contents of granules [2]. 

 

Activated platelets release a number of bioactive chemicals from their dense and alpha granules. These include adenosine 

diphosphate (ADP), serotonin, thromboxane A₂ (TXA₂), platelet-derived growth factor (PDGF), and surface adhesion 

molecules such P-selectin (CD62P). These chemicals work in an autocrine and paracrine way to increase platelet activation 

and bring more platelets to the site of injury. The aggregation of platelets via the fibrinogen bridge connecting activated 

glycoprotein IIb/IIIa (integrin αIIbβ3) receptors results in the creation of a primary haemostatic plug that efficiently 

occludes the vascular break and inhibits haemorrhage [3]. This coordinated process is essential for survival, as deficits in 

platelet count or function can lead to persistent bleeding or spontaneous haemorrhage. But too much or wrong platelet 

activation can also be hazardous. Pathological platelet activation is the cause of numerous thrombotic illnesses, such as 

myocardial infarction, ischaemic stroke, deep vein thrombosis, and pulmonary embolism. In these circumstances, platelets 

clump absent the physiological stimulus of vascular injury, resulting in intravascular clots that impede blood flow and 
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 Abstract 

Platelets are very important for both haemostasis and thrombosis. Platelets, in addition to their conventional 

function in coagulation, are involved in inflammation, atherosclerosis, and cancer metastasis by releasing bioactive 

mediators and expressing adhesion molecules on their surface, such as P-selectin. Platelet function testing gives us 

important information about how platelets become active. This helps us figure out how likely it is that someone 

will bleed or have a blood clot and also lets us keep an eye on how well antiplatelet medication is working. P-

selectin (CD62P) has become a dependable biomarker indicating α-granule release and platelet–leukocyte 

interactions among platelet activation indicators. This article simplifies the fundamentals of platelet function testing, 

the molecular biology of P-selectin, its diagnostic and prognostic significance, and the clinical ramifications of its 
measurement in health and sickness. 
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induce tissue ischaemia or infarction. Consequently, the fragile equilibrium between platelet activation and inhibition is 

crucial for preserving haemostatic balance [4]. 

  

Platelets are now known to be important in inflammation, immunology, and cancer biology in addition to their usual role 

in stopping bleeding. They interact with leukocytes, endothelial cells, and circulating tumour cells through numerous 

adhesion molecules and cytokines, consequently regulating vascular inflammation and metastatic dissemination. 

Microparticles and granule proteins that come from platelets let cells talk to each other, change the immune system, and 

heal tissue. P-selectin has become an important marker and mediator of platelet activation and vascular inflammation 

among these mediators [5].  

 

Because platelets play such a big role in both normal and abnormal processes, keeping an eye on how they work is very 

important for both medical practice and scientific research. Platelet Function Testing (PFT) encompasses many laboratory 

methodologies employed to evaluate platelet reactivity and responsiveness to agonists or pharmacological drugs. PFT gives 

important information that can help doctors figure out if someone has a bleeding condition, how likely they are to have a 

blood clot, and how well antiplatelet medication works in people with heart disease. Evaluating platelet function is 

especially important for those who are on dual antiplatelet therapy (DAPT) following percutaneous coronary intervention 

(PCI) since not responding to medications like aspirin or clopidogrel can lead to bad cardiovascular outcomes [6]. 

 

Light transmission aggregometry (LTA), impedance aggregometry, and flow cytometry-based approaches are still 

frequently used in both clinical and research contexts. These approaches let doctors figure out how platelets react to 

different stimuli, which helps them find out if platelets are too active or not active enough. However, a significant progress 

in this domain has been the discovery of biomarkers of platelet activation—quantifiable biochemical indications that 

signify the activation status of circulating platelets and the endothelium [7]. 

 

P-selectin (CD62P) has become quite well-known among these biomarkers since it is specific, stable, and important for the 

body. P-selectin is a transmembrane glycoprotein that is kept in the alpha granules of platelets and the Weibel–Palade 

bodies of endothelial cells. When platelets are activated, P-selectin quickly moves to the cell surface, where it helps 

leukocytes stick to each other through its ligand, P-selectin glycoprotein ligand-1 (PSGL-1). This connection is essential 

for the recruitment of leukocytes to areas of vascular damage and for the communication between thrombosis and 

inflammation [8]. The detection of soluble P-selectin (sP-selectin) in circulation, arising from the proteolytic cleavage of 

the membrane-bound variant, acts as a quantifiable marker of in vivo platelet and endothelial activation [9]. Increased 

concentrations of P-selectin or its soluble variant have been reliably linked to various clinical diseases, including acute 

coronary syndromes, diabetes mellitus, peripheral artery disease, sepsis, and cancer. As a result, P-selectin has become a 

biomarker for platelet activation and a possible target for treatment of thrombo-inflammatory illnesses. Measuring P-

selectin gives doctors a useful diagnostic and prognostic tool since it shows how platelets and vascular endothelium interact 

with each other [10]. Platelets are essential elements of the circulatory system, acting as guardians of vascular integrity and 

as crucial mediators of both haemostatic and pathogenic events. Their activation is necessary to stop bleeding, but if it goes 

wrong, it can induce thrombotic disorders that are important sources of death and illness around the world. So, 

understanding and measuring platelet function in new ways is an important part of modern cardiovascular medicine. 

Finding P-selectin as a sensitive and reliable biomarker of platelet activation has greatly improved our ability to track the 

course of a disease, assess the effectiveness of treatments, and create focused therapies to lower thrombotic and 

inflammatory consequences [11]. 

 

Platelets mechanism and activation 
Platelet activation is a complicated process that happens in several steps. It starts when platelets come into contact with 

subendothelial components like collagen and von Willebrand factor (vWF) after a blood vessel is injured. This contact 

starts signalling inside cells that causes platelets to change shape, release the contents of their granules, and turn on surface 

receptors, especially integrins like GPIIb/IIIa. When platelets are activated, they release bioactive molecules such 

adenosine diphosphate (ADP), serotonin, thromboxane A₂, and P-selectin. These substances all make the activation cascade 

stronger. These substances attract more platelets, which causes them to stick together and create a thrombus. This 

mechanism is crucial for haemostasis; nevertheless, excessive or uncontrolled activation leads to arterial thrombosis, and 

diminished platelet reactivity may result in bleeding disorders [12]. 

 

Platelet Function Testing (PFT): Techniques and Clinical Significance 
There are many ways to test platelet function in the lab. Light transmission aggregometry (LTA) is still the best way to 

measure how platelets stick together in platelet-rich plasma. It monitors how much light passes through as platelets stick 

together in response to agonists like ADP, collagen, or epinephrine. LTA is a reliable method, but it is difficult to do and 

requires trained workers. Impedance aggregometry, on the other hand, examines how the electrical impedance changes as 

platelets stick to electrodes in whole blood. This is a faster and more natural method that is better for point-of-care testing 

[13].  
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Flow cytometry-based assays are very useful for finding indicators of platelet activation, namely P-selectin (CD62P) and 

the activated GPIIb/IIIa complex (PAC-1 binding). This approach is quite sensitive and can find even small amounts of 

activation in people who are taking antiplatelet medications. Automated systems like VerifyNow and Multiplate make it 

easy for doctors to use standardised tools to see how antiplatelet drugs like aspirin and clopidogrel work, which lets them 

tailor treatment to each patient. Thromboelastography (TEG) and rotational thromboelastometry (ROTEM) are global 

haemostatic tests that look at how clots form by looking at both platelet function and the establishment of the fibrin network 

[14]. 
 

P-Selectin: Its Structure and Biological Role  
P-selectin, or CD62P, is a 140 kDa glycoprotein that is stored in the α-granules of platelets and the Weibel–Palade bodies 

of endothelial cells. It is an important part of platelet activation and vascular inflammation. When activated, P-selectin 

quickly moves to the surface of platelets, where it helps platelets, white blood cells, and endothelial cells stick together by 

interacting with P-selectin glycoprotein ligand-1 (PSGL-1). This binding helps leukocytes go to places where blood vessels 

have been damaged, which makes inflammatory and thrombotic reactions stronger. Moreover, a soluble variant of P-

selectin (sP-selectin) is released into the bloodstream subsequent to activation or shedding, functioning as a quantifiable 

biomarker for platelet and endothelial cell activation [15]. The diagnostic significance of P-selectin is in its capacity to 

immediately indicate platelet activity. Measurement can be accomplished via flow cytometry, which identifies surface P-

selectin on platelets, or through immunoassays that quantify soluble P-selectin in plasma. High levels of P-selectin have 

been seen in a number of diseases, such as acute coronary syndromes, ischaemic stroke, diabetes mellitus, and other 

inflammatory disorders. Clinically, elevated P-selectin levels frequently signify enhanced platelet reactivity or endothelial 

dysfunction [16]. P-selectin possesses predictive importance in addition to its diagnostic utility. Higher levels of sP-selectin 

in the blood have been linked to bad heart health, a higher risk of blood clots, and a worse prognosis in those with cancer-

related thrombosis. For people using antiplatelet drugs, consistently high levels of P-selectin may mean that the platelets 

aren't being inhibited enough or that the body is still responding to inflammation. Moreover, P-selectin is integral to 

inflammatory and infectious disorders such as atherosclerosis, rheumatoid arthritis, and viral infections like HIV and 

COVID-19, where elevated levels indicate endothelial damage and platelet hyperactivation [17]. There are now a number 

of ways to measure P-selectin. Using fluorescently labelled anti-CD62P antibodies, flow cytometry gives a direct, specific 

measure of surface expression. The enzyme-linked immunosorbent assay (ELISA) is still the most frequent way to measure 

soluble P-selectin since it is easy to use, can be repeated, and is good for big investigations. More modern approaches, such 

Luminex multiplex assays, let you measure P-selectin and other biomarkers at the same time in tiny sample sizes, which 

improves the depth of diagnostic evaluation [18]. 

 

The clinical ramifications of P-selectin testing encompass a broad spectrum of medical problems. In cardiovascular 

medicine, high levels of P-selectin are linked to unstable plaques, activated endothelium, and a higher risk of blood clots. 

So, P-selectin is a key tool for figuring out who is at risk and keeping track of how the disease is becoming worse. When 

it comes to antiplatelet medication, checking P-selectin gives you extra information that regular aggregation tests don't, 

especially when it comes to finding out if someone is resistant to drugs like aspirin or P2Y12 inhibitors [19]. In oncology, 

elevated P-selectin expression has been noted in patients with malignancies, primarily attributable to tumor-induced platelet 

activation. The interactions between platelets and tumour cells lead to metastasis and cancer-related thrombosis, indicating 

that P-selectin may serve as a significant biomarker and a possible therapeutic target in cancer treatment. In inflammatory 

and infectious disorders such as sepsis, systemic lupus erythematosus, and viral infections, quantifying P-selectin helps 

elucidate endothelial activation and microvascular dysfunction [20]. Even though P-selectin is a well-known biomarker, 

there are several problems with using it. One big problem is that there aren't any standard assay techniques, which might 

cause findings to vary. P-selectin levels are greatly affected by things including how the sample is handled, which 

anticoagulant is used, and when the measurement is taken. To make sure that results from different research are more 

reliable and comparable, it will be important to deal with these pre-analytical problems using standardised criteria [21]. 

Future research should prioritise the advancement of quick, point-of-care devices for P-selectin testing, hence enhancing 

the accessibility of this biomarker for clinical application. Integrating P-selectin measures with additional platelet activation 

markers such as platelet microparticles, β-thromboglobulin, or thromboxane metabolites may augment diagnostic precision 

and yield a more thorough evaluation of platelet functionality [22]. 

 

Recent progress in molecular pharmacology has also brought attention to P-selectin as a potential therapeutic target. 

Experimental treatments, such as monoclonal antibodies and small molecule inhibitors aimed at obstructing the P-selectin–

PSGL-1 interaction, have demonstrated encouraging outcomes in mitigating thrombotic and inflammatory reactions. These 

therapeutic techniques may create new opportunities for addressing various cardiovascular and inflammatory conditions 

associated with platelet hyperactivity [23]. 
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Conclusion  
Platelet function testing is still an important part of figuring out haemostatic balance since it gives important information 

about platelet reactivity, thrombotic risk, and how well antiplatelet treatments work. P-selectin is one of many biomarkers 

of platelet activation, but it stands out because it is very selective and has a function in both platelet biology and vascular 

inflammation. P-selectin, whether assessed on the platelet surface or as a soluble circulating molecule, offers significant 

diagnostic and prognostic information across a diverse range of illnesses. As analytical methods and assay standardisation 

continue to improve, P-selectin is anticipated to become even more useful in the clinic, making it an important biomarker 

in precision medicine. 

 

References 
1. Bolayir, A., & Gokce, S. F. (2017). The role of mean platelet volume, platelet distribution width, and 

platelet/lymphocyte ratio in development of cerebral venous thrombosis. CMJ, 39(4), 683–691. 

2. Ali, S., & Nisa, I. (2015). Platelet function test: A review of progresses in clinical application. South African Medical 

Journal, 48(59), 2454–2456. 

3. Metz, A. K., Diaz, J. A., Obi, A. T., Wakefield, T. W., Myers, D. D., & Henke, P. K. (2018). Venous thrombosis and 

post-thrombotic syndrome: From novel biomarkers to biology. Methodist DeBakey Cardiovascular Journal, 14(3), 

173–181. 

4. Simurda, T., Asselta, R., Zolkova, J., Brunchikova, M., Dobrotova, M., & Kolkova, Z. (2021). Congenital 

afibrinogenemia and hypofibrinogenemia: Laboratory and genetic testing in rare bleeding disorders with life-

threatening clinical manifestations and challenging management. Diagnostics, 11(11), 2140. 

5. Ibrahim, N. M. A., El-Shahawy, A. Z., & Elshabacy, A. (2018). Risk of cerebral venous thrombosis in oral 

contraceptive pills users. Egyptian Journal of Radiology and Nuclear Medicine, 49, 727–731. 

6. Kamisli, O., Kamisli, S., Kablan, Y., Gonullu, S., & Ozcan, C. (2013). The prognostic value of increased mean platelet 

volume and platelet distribution width in the early phase of cerebral venous sinus thrombosis. Clinical and Applied 

Thrombosis/Hemostasis, 19(1), 29–32. 

7. Perumal, R., Rajendran, M., Krishnamurthy, M., Ganji, K. K., & Pendor, S. D. (2014). Modulation of P-selectin and 

platelet aggregation in chronic periodontitis: A clinical study. Journal of Indian Society of Periodontology, 18(3), 293–

300. 

8. Luo, Y., Tian, X., & Wang, X. (2018). Diagnosis and treatment of cerebral venous thrombosis: A review. Frontiers in 

Aging Neuroscience, 10, 2. 

9. Sun, M., Liu, C., Zhao, N., Meng, K., & Zhang, Z. (2018). Predictive value of platelet aggregation rate in postpartum 

deep venous thrombosis and its possible mechanism. Experimental and Therapeutic Medicine, 15, 5215–5220. 

10. Shih, L., Kaplan, D., Kraiss, L. W., Casper, T. C., Pendleton, R. C., Peters, C. L., Supiano, M. A., Zimmerman, G. A., 

Weyrich, A. S., & Rondina, M. T. (2016). Platelet-monocyte aggregates and C-reactive protein are associated with 

VTE in older surgical patients. Scientific Reports, 6, 27478. 

11. Wang, Q., Zhao, W., & Bai, S. (2013). Association between plasma soluble P-selectin elements and progressive 

ischemic stroke. Experimental and Therapeutic Medicine, 5(5), 1427–1433. 

12. Nagasawa, A., Matsuno, K., Tamura, S., Hayasaka, K., Shimizu, C., & Moriyama, T. (2013). The basis examination 

of leukocyte–platelet aggregates with CD45 gating as a novel platelet activation marker. International Journal of 

Laboratory Hematology, 35(5), 534–541. 

13. Petito, E., Amison, R. T., Piselli, E., Shah, S. A., Momi, S., Pitchford, S. C., Gresele, P., & Page, C. P. (2018). A 

dichotomy in platelet activation: Evidence of different functional platelet responses to inflammatory versus 

haemostatic stimuli. Thrombosis Research, 172, 110–118. 

14. Marques, P., Collado, A., Escudero, P., Rius, C., Gonzalez, C., Servera, E., Piqueras, L., & Sanz, M. J. (2017). 

Cigarette smoke increases endothelial CXCL16–leukocyte CXCR6 adhesion in vitro and in vivo: Potential 

consequences in chronic obstructive pulmonary disease. Frontiers in Immunology, 8, 1766. 

15. Liverani, E., Rico, M. C., Tsygankov, A. Y., Kilpatrick, L. E., & Kunapuli, S. P. (2016). P2Y12 receptor modulates 

sepsis-induced inflammation. Arteriosclerosis, Thrombosis, and Vascular Biology, 36(5), 961–971. 

16. Miao, D., Li, D. Y., Chen, M., & Zhao, M. H. (2017). Platelets are activated in ANCA-associated vasculitis via 

thrombin–PARs pathway and can activate the alternative complement pathway. Arthritis Research & Therapy, 19, 

252. 

17. Hara, T., Shimizu, K., Ogawa, F., Yanaba, K., Iwata, Y., Muroi, E., Takenaka, M., Komura, K., Hasegawa, M., 

Fujimoto, M., et al. (2010). Platelets control leukocyte recruitment in a murine model of cutaneous Arthus reaction. 

American Journal of Pathology, 176(1), 259–269. 

18. Weimar, C., Masuhr, F., & Hajjar, K. (2012). Diagnosis and treatment of cerebral venous thrombosis. Expert Review 

of Cardiovascular Therapy, 10(12), 1545–1553. 

19. Hottz, E. D., Quirino-Teixeira, A. C., Merij, L. B., Pinheiro, M. B. M., Rozini, S. V., Bozza, F. A., & Bozza, P. T. 

(2021). Platelet–leukocyte interactions in the pathogenesis of viral infections. Platelets, 1–8. 

 

 

Page 09 

https://doi.org/10.5281/zenodo.17510573


ICON Journal of Applied Medical Sciences 

 

Citation: Kanu, S., Iheanacho, M. C., & Ogunnaya, F. U. (2025). The Significance of Platelet Function Testing and P-Selectin as a 
Biomarker. In ICON Journal of Applied Medical Sciences (Vol. 1, Number 4, pp. 06–10). https://doi.org/10.5281/zenodo.17510573 

 

 

20. Taus, F., Salvagno, G., Cane, S., Fava, C., Mazzaferri, F., Carrara, E., Petrova, V., Barouni, R. M., Dima, F., & 

Dalbeni, A. (2020). Platelets promote thromboinflammation in SARS-CoV-2 pneumonia. Arteriosclerosis, 

Thrombosis, and Vascular Biology, 40(12), 2975–2989. 

21. Allen, N., Barrett, T. J., Guo, Y., Nardi, M., Ramkhelawon, B., Rockman, C. B., Hochman, J. S., & Berger, J. S. 

(2019). Circulating monocyte–platelet aggregates are a robust marker of platelet activity in cardiovascular disease. 

Atherosclerosis, 282, 11–18. 

22. Dopheide, J. F., Rubrech, J., Trumpp, A., Geissler, P., Zeller, G. C., Bock, K., Dünschede, F., Trinh, T. T., Dorweiler, 

B., & Münzel, T. (2016). Leukocyte–platelet aggregates: A phenotypic characterization of different stages of 

peripheral arterial disease. Platelets, 27(7), 658–667. 

23. Pfluecke, C., Tarnowski, D., Plichta, L., Berndt, K., Schumacher, P., Ulbrich, S., Forkmann, M., Christoph, M., Poitz, 

D. M., & Wunderlich, C. (2016). Monocyte–platelet aggregates and CD11b expression as markers for thrombogenicity 

in atrial fibrillation. Clinical Research in Cardiology, 105(4), 314–322. 

 
 

 

Page 10 

https://doi.org/10.5281/zenodo.17510573

