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Abstract 

The hemostasis system plays a crucial role in maintaining blood fluidity and 

preventing excessive bleeding or thrombosis. Its functional characteristics 

undergo significant changes throughout different stages of human development, 

from the neonatal period to old age. These age-related variations are determined 

by the maturation and gradual decline of coagulation factors, anticoagulant 

mechanisms, platelet function, and fibrinolytic activity. 

This article analyzes the physiological characteristics of the hemostasis system 

across different age groups, including neonates, children, adults, and elderly 

individuals. Special attention is given to the balance between procoagulant and 

anticoagulant components and how this balance shifts with age. In early 

childhood, the hemostasis system is characterized by functional immaturity, 

which influences the risk of bleeding disorders. In adulthood, the system reaches 

a relatively stable equilibrium, while aging is associated with a tendency toward 

hypercoagulability and an increased risk of thrombotic events. 

The clinical significance of age-related changes in hemostasis is also discussed, 

particularly in relation to diagnosis, prevention, and treatment of hemorrhagic and 
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thromboembolic conditions. Understanding these age-dependent features is 

essential for optimizing clinical decision-making, individualizing therapeutic 

approaches, and improving patient outcomes in both pediatric and geriatric 

populations. 

 

Keywords: Hemostasis system, age-related changes, coagulation, fibrinolysis, 

platelet function, thrombosis, bleeding disorders, clinical significance. 

 

Introduction 

The hemostasis system is a complex physiological mechanism responsible for 

maintaining the balance between bleeding and thrombosis, thereby ensuring the 

integrity of the circulatory system. It includes the coordinated interaction of 

vascular endothelium, platelets, coagulation factors, anticoagulant pathways, and 

the fibrinolytic system. Any imbalance within this system may lead to 

hemorrhagic or thrombotic complications, which are among the leading causes 

of morbidity and mortality worldwide. 

Throughout human life, the hemostasis system undergoes continuous structural 

and functional changes. These changes are closely associated with 

developmental, hormonal, metabolic, and age-related physiological processes. 

From birth to old age, variations in plasma coagulation factors, platelet activity, 

and regulatory mechanisms significantly influence the overall hemostatic 

balance. Therefore, the concept of “developmental hemostasis” has been 

introduced to describe the dynamic nature of the hemostatic system across 

different age groups. 

In neonates and young children, the hemostasis system is functionally immature, 

characterized by lower levels of several coagulation factors and reduced platelet 

reactivity. Despite these differences, healthy children usually maintain effective 

hemostasis due to compensatory mechanisms. In contrast, aging is associated 

with progressive changes that favor a prothrombotic state, including increased 
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levels of certain coagulation factors, endothelial dysfunction, and reduced 

fibrinolytic activity. 

Understanding age-related features of the hemostasis system is of great 

physiological and clinical importance. These variations influence the 

interpretation of laboratory parameters, the assessment of bleeding and 

thrombotic risks, and the selection of appropriate therapeutic strategies. Age-

specific reference ranges and individualized clinical approaches are essential for 

accurate diagnosis and effective management of hemostatic disorders. 

The aim of this article is to analyze age-related changes in the hemostasis system 

and to evaluate their physiological and clinical significance across different stages 

of human life. 

 

Main Body 

Hemostasis in Neonates and Infants 

The hemostasis system in neonates and infants is characterized by functional 

immaturity, which reflects the developmental adaptation of the coagulation 

mechanism after birth. Plasma concentrations of several coagulation factors, 

including factors II, VII, IX, and X, are significantly lower in neonates compared 

to adults. In addition, levels of natural anticoagulants such as protein C, protein 

S, and antithrombin are also reduced during the neonatal period. 

Platelet count in neonates is generally comparable to that in adults; however, 

platelet function is qualitatively different. Neonatal platelets exhibit reduced 

aggregation and secretion responses, which may influence primary hemostasis. 

Despite these differences, healthy newborns rarely experience spontaneous 

bleeding, as compensatory mechanisms, including higher levels of von 

Willebrand factor and enhanced vascular integrity, help maintain hemostatic 

balance. 

Clinically, the immaturity of the hemostasis system in neonates increases 

vulnerability to both bleeding and thrombotic complications under pathological 
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conditions such as prematurity, sepsis, or hypoxia. Therefore, age-specific 

reference ranges are essential for accurate interpretation of coagulation tests in 

this population. 

 

Hemostasis in Children and Adolescents 

During childhood and adolescence, the hemostasis system undergoes gradual 

maturation. Levels of coagulation factors progressively increase and approach 

adult values, while anticoagulant mechanisms become more stable. Platelet 

function also improves, leading to more effective primary hemostasis. 

In this age group, the balance between procoagulant and anticoagulant pathways 

is generally well maintained, resulting in a relatively low incidence of thrombotic 

disorders. However, bleeding tendencies may still be observed in children with 

congenital coagulation disorders or platelet dysfunctions. Hormonal changes 

during adolescence may further influence hemostatic regulation, particularly in 

females. 

From a clinical perspective, understanding the developmental changes in 

hemostasis is important for diagnosing inherited bleeding disorders and 

managing anticoagulant therapy when required. Pediatric patients require 

individualized evaluation to avoid misinterpretation of laboratory findings based 

on adult reference standards. 

 

Hemostasis in Adults 

In adulthood, the hemostasis system reaches a relatively stable physiological 

equilibrium. Coagulation factors, platelet function, and fibrinolytic activity are 

well balanced, allowing effective prevention of both bleeding and thrombosis 

under normal conditions. This stability supports efficient wound healing and 

vascular protection. 

However, lifestyle factors, chronic diseases, pregnancy, and pharmacological 

interventions can significantly affect hemostatic balance in adults. Conditions 
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such as obesity, diabetes mellitus, and cardiovascular disease may shift the system 

toward a hypercoagulable state. Conversely, liver disease or vitamin K deficiency 

may impair coagulation capacity. 

Clinically, adults represent a heterogeneous group in which individualized 

assessment of hemostatic function is crucial. Monitoring and managing 

hemostasis is particularly important during surgical procedures, pregnancy, and 

long-term anticoagulant therapy. 

 

Hemostasis in the Elderly 

Aging is associated with significant changes in the hemostasis system, often 

resulting in a prothrombotic state. Increased levels of coagulation factors such as 

fibrinogen and factor VIII, along with decreased fibrinolytic activity, contribute 

to enhanced clot formation. Endothelial dysfunction and chronic low-grade 

inflammation further exacerbate this tendency. 

Platelet activation and aggregation are often increased in elderly individuals, 

while natural anticoagulant mechanisms may become less effective. These 

changes explain the higher incidence of thromboembolic events, including deep 

vein thrombosis, stroke, and myocardial infarction, in older populations. 

From a clinical standpoint, age-related hypercoagulability necessitates careful 

risk assessment and personalized anticoagulant strategies. At the same time, age-

associated comorbidities and increased bleeding risk require cautious therapeutic 

decision-making to ensure patient safety. 

 

Conclusion 

The hemostasis system undergoes continuous physiological changes throughout 

the human lifespan, reflecting the dynamic balance between coagulation, 

anticoagulation, platelet function, and fibrinolysis. These age-related variations 

play a crucial role in maintaining vascular integrity and preventing pathological 

bleeding or thrombosis under normal conditions. 
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In neonates and infants, the hemostasis system is functionally immature, yet 

effective compensatory mechanisms usually ensure adequate hemostatic control. 

During childhood and adolescence, gradual maturation leads to stabilization of 

coagulation and anticoagulant pathways. In adulthood, the hemostasis system 

reaches a relatively balanced state, although it remains sensitive to external 

factors such as disease, lifestyle, and medical interventions. Aging, however, is 

associated with a shift toward a prothrombotic state due to increased coagulation 

factor levels, endothelial dysfunction, and reduced fibrinolytic activity. 

The clinical significance of age-related changes in hemostasis is substantial. 

Accurate interpretation of laboratory tests, risk assessment for bleeding or 

thrombosis, and selection of appropriate therapeutic strategies require 

consideration of age-specific physiological characteristics. Awareness of these 

differences is essential for optimizing diagnosis, prevention, and treatment of 

hemostatic disorders in both pediatric and elderly populations. 

In conclusion, understanding the age-related features of the hemostasis system 

provides an important foundation for personalized medicine and improved 

clinical outcomes across all stages of life. 

 

References 

1. Andrew, M., Paes, B., Milner, R., Johnston, M., Mitchell, L., Tollefsen, D. 

M., & Powers, P. (1987). Development of the human coagulation system in 

the full-term infant. Blood, 70(1), 165–172.   

2. Andrew, M., Vegh, P., Johnston, M., Bowker, J., Ofosu, F., & Mitchell, L. 

(1992). Maturation of the hemostatic system during childhood. Blood, 80(8), 

1998–2005.  

3. Monagle, P., Ignjatovic, V., & Savoia, H. (2010). Hemostasis in neonates and 

children: Pitfalls and dilemmas. Blood Reviews, 24(2), 63–68. 

https://doi.org/10.1016/j.blre.2009.11.001  

https://doi.org/10.1016/j.blre.2009.11.001


 
 

Eureka Journal of Health Sciences & Medical 

Innovation (EJHSMI)  
ISSN 2760-4942 (Online) Volume 01, Issue 02, December 2025 

 
This article/work is licensed under CC by 4.0 Attribution 

                                                   https://eurekaoa.com/index.php/5 

 

 
 

128 

4. Favaloro, E. J., Pasalic, L., & Curnow, J. (2016). Age-related changes in 

hemostasis: Implications for laboratory testing and clinical management. 

Seminars in Thrombosis and Hemostasis, 42(7), 683–695. 

https://doi.org/10.1055/s-0036-1586227  

5. Mari, D., Coppola, R., & Provenzano, R. (2008). Hemostasis factors and 

aging. Experimental Gerontology, 43(2), 66–73. 

https://doi.org/10.1016/j.exger.2007.06.014  

6. Tripodi, A. (2011). Hemostasis abnormalities in the elderly: Clinical 

implications. Clinical Chemistry and Laboratory Medicine, 49(4), 593–601. 

https://doi.org/10.1515/CCLM.2011.102  

7. Назарова, М. Б., & Адилбекова, Д. Б. (2023). Изучение 

морфологического состояния печени потомства, рожденные в условиях 

хронического токсического гепатита у матери. Academic research in 

educational sciences, (1), 213-219. 

8. Nazarova, M. B., & Dilorom, B. A. (2023). STUDY OF THE 

MORPHOLOGICAL CONDITION OF THE LIVER OF THE CHILD 

BORN IN THE CONDITIONS OF CHRONIC TOXIC 

HEPATITIS. Academic research in educational sciences, (1), 220-224. 

9. Adilbekova, D. B. (2013). Morphological state of the vascular tissue 

structures of the small intestine in offspring born to mothers with chronic 

toxic hepatitis under conditions of hepatitis correction. New Day in Medicine, 

(2), 2. 

10. Adilbekova, D. B. (2017). Morphological aspects of early postnatal 

development of the gastrointestinal tract and liver organs in offspring born to 

and nursed by females with chronic toxic hepatitis. Vestnik TMA, (4), 33-37. 

11. Adilbekova, D. B., Khatamov, A. I., & Mansurova, D. A. (2020). Pulatov Kh. 

Kh. Morphological condition of the vascular-tissue structures of the stomach 

in offspring under chronic toxic hepatitis conditions in the mother. 

https://doi.org/10.1055/s-0036-1586227
https://doi.org/10.1016/j.exger.2007.06.014
https://doi.org/10.1515/CCLM.2011.102


 
 

Eureka Journal of Health Sciences & Medical 

Innovation (EJHSMI)  
ISSN 2760-4942 (Online) Volume 01, Issue 02, December 2025 

 
This article/work is licensed under CC by 4.0 Attribution 

                                                   https://eurekaoa.com/index.php/5 

 

 
 

129 

12. Назарова, М., Адилбекова, Д., & Исаева, Н. (2021). Морфологическое 

состояние печени у потомства, в условиях хронического токсического 

гепатита у матери. Журнал биомедицины и практики, 1(1), 52-57. 

13. Абдураззоков, Х., Адилбекова, Д., Боймаков, С., & Ибрагимова, М. 

(2022). Морфологические аспектқ кишечной недостаточности при 

экспериментальном перитоните. 

14. Adilbekova, D. B. (2018). Postnatal formation of vascular-tissue structures of 

the stomach and intestines of offspring in conditions of chronic toxic hepatitis 

in the mother. Abstract. Autoref. dis.... doctor of medical Sciences. TMA, 

Tashkent.-2018.-26 p. 

15. Адилбекова, Д. Б., Хатамов, А. И., Мансурова, Д. А., & Пулатов, Х. Х. 

(2020). Морфологическое состояние сосудисто-тканевых структур 

желудка у потомства в условиях хронического токсического гепатита у 

матери. Морфология, 157(2-3), 10-11. 

16. Sobirova, D. R., Usmanov, R. D., Po’latov, X. X., Azizova, F. X., & 

Akbarova, M. N. (2023). QANDLI DABET KASALLIGIDA O ‘PKA 

ENDOTELIYIDAGI GISTOLOGIK O ‘ZGARISHLAR. 

17. Собирова, Д. Р., Нуралиев, Н. А., Усманов, Р. Д., Азизова, Ф. Х., & 

Пулатов, Х. Х. (2023). СОЯ УНИНИНГ ОЗУҚАВИЙ ҚИЙМАТИ, 

МИКРОЭЛЕМЕНТЛАР ВА РАДИОНУКЛИДЛАР КЎРСАТГИЧЛАРИ 

(24-СОНЛИ). «МИКРОБИОЛОГИЯНИНГ ДОЛЗАРБ МУАММОЛАРИ» 

МАВЗУСИДАГИ РЕСПУБЛИКА ИЛМИЙ-АМАЛИЙ АНЖУМАНИ, 

137. 

18. Nishanov, D. A., Kh, P. K., Sobirova, D. R., & Matrasulov, R. S. (2023). 

MODERN DIAGNOSIS OF NEPHROBLASTOMA IN 

CHILDREN. Galaxy International Interdisciplinary Research Journal, 11(2), 

430-441. 



 
 

Eureka Journal of Health Sciences & Medical 

Innovation (EJHSMI)  
ISSN 2760-4942 (Online) Volume 01, Issue 02, December 2025 

 
This article/work is licensed under CC by 4.0 Attribution 

                                                   https://eurekaoa.com/index.php/5 

 

 
 

130 

19. Закиров, А. У., Пулатов, Х. Х., & Исмалов, Д. Д. (2001). Изучение 

противовоспалительных свойств диклозана. Экспер. и клин. фарм, (5), 

50-52. 

20. Пулатов, Х. Х. (2022). Влияние экспериментального сахарного диабета 

на надпочечники: дис. Ўзбекистон, Самарқанд. 

21. Adilbekova, D. B., Usmanov, R. D., Mirsharapov, U. M., & Mansurova, D. 

A. (2019). MORPHOLOGICAL STATE OF EARLY POSTNATAL 

FORMATION OF THE ORGANS OF THE GASTROINTESTINAL 

TRACT AND LIVER IN OFFSPRING BORN AND RAISED BY 

MOTHERS WITH CHRONIC TOXIC HEPATITIS. Central Asian Journal of 

Medicine, 4, 43-55. 

22. Пулатов, Х. Х., & Норбутаева, М. К. (2023). ТАЪЛИМ 

САМАРАДОРЛИГИНИ ОШИРИШДА ПЕДАГОГИК 

ТЕХНОЛОГИЯНИНГ РОЛИ. 

23. Gafforov, S., Nazarov, U., & Khalimbetov, G. (2022). On the Pathogenesis of 

Periodontal Disease in Mineral Metabolism Disorders. Central Asian Journal 

of Medical and Natural Science, 3(2), 131-136. 

24. Gafforov, S., Nazarov, U., Khalimbetov, G., & Tuxtaxodjaevna, N. N. (2023). 

Oral Conditions with Pathologies of Connective Tissue Dysplasia. 

25. Gafforov, S., Nazarov, U., & Khalimbetov, G. (2022). Diagnosis and 

treatment of chronic generalised periodontitis in connective tissue dysplasia 

pathologies. 

26. Gafforov, S., Nazarov, U., Khalimbetov, G., & Yakubova, F. (2022). Centre 

for the Professional Development of Health Professionals under the Ministry 

of Health of the Republic of Uzbekistan. NeuroQuantology, 20(5), 1433-

1443. 

27. Fayziyeva, N. A. (2025). OLIY TA’LIMDA PEDAGOGIK TA’LIM-

TARBIYANI TASHKIL ETISHNING AHAMIYATLARI VA ZAMONAVIY 

METODLARIDAN FOYDALANISH USULLARI. 



 
 

Eureka Journal of Health Sciences & Medical 

Innovation (EJHSMI)  
ISSN 2760-4942 (Online) Volume 01, Issue 02, December 2025 

 
This article/work is licensed under CC by 4.0 Attribution 

                                                   https://eurekaoa.com/index.php/5 

 

 
 

131 

28. Расулова, Н. Ф., & Асадова, Г. А. (2023). ИЗУЧЕНИЕ ОСОБЕННОСТИ 

ЗДОРОВЬЕСОХРАНЯЮЩЕГО ПОВЕДЕНИЯ И САМООЦЕНКА 

ЗДОРОВЬЯ СТУДЕНТОВ. Science and innovation, 2(Special Issue 8), 978-

980. 

29. Мирзаева, М. А., & Расулова, Н. Ф. (2014). Компьютеризация рабочего 

места медицинских сестер стационара. Сборник статей и тезисов. 

30. Расулова, Н. Ф. (2011). Ўзбекистонда педиатриянинг ривожланиш 

тарихи. 

31. Искандарова, Ш. Т., Расулова, Н. Ф., Хасанова, М. И., & Юсупалиева, К. 

Б. (2019). Современные проблемы гигиены почвы в условиях 

Узбекистана почвы в условиях Узбекистана Ташкент:" Фан. 

 

 


