
 

 

 

INFLUENCE OF THYROID HORMONES ON HAEMOSTASIS 

 

ABSTRACT:  

AIM 

The aim of this research study is to investigate the association and impact of thyroid disorders on 

haemostasis, specifically focusing on the clotting and bleeding tendencies in patients with thyroid 

function disorders. 

Globally, thyroid gland disorders are a common cause of illness. Increased thyroid gland hormones can 

result in a variety of disorders, ranging in severity from minor symptoms to fatal diseases. Here, we go 

over how thyroid hormone can influence the hemostatic system and the danger of bleeding and venous 

thromboembolism that goes along with it. Hypothyroid people are more likely to experience bleeding 

issues, which may be important for patients undergoing invasive operations. Physicians should also be 

mindful of the probability of hyperthyroidism as  risk factor for venous thromboembolism, particularly 

in instances with no apparent cause. To learn more about the relevance of these findings for general 

practice, clinical investigations are required. 

There have been instances of both hypercoagulable and hypocoagulable conditions, which raises 

concerns about how subclinical hypothyroidism (SCH) affects hemostasis. Therefore, the goal of our 

study is to examine the importance of clinical trials in this setting. 

Keywords: hyperthyroidism; hypothyroidism; blood coagulation; fibrinolysis; bleeding; venous 

thrombosis. 

Abbreviations:T4- Thyroxine,T3 - Triidothyronine,TRH:Thyrotropin releasing hormone,TSH:Thyroid 

-Stimulating hormone.,SCH:Subclinical Hypothyroidism,LT4:Levothyroxine,vWF: Ag-Von 

Willebrand Factor Antigen,PTT:Partial thromboplastin Time,VT:Venous Thrombosis 

PT:Prothrombin Time,VTE:Venous thromboembolism,DVT:Deep Vein Thrombosis,PE:Pulmonary 

embolism,PAI- Plasminogen activator inhibitor,AT III- Antithrombin III,CVT:Cerebral venous 

thrombosis,TFPI:Tissue factor pathway Inhibitor 

 

INTRODUCTION 

“Thyroid dysfunction is a group of disorders that affect the thyroid. Some of them have a companion 

change in structure and function, others have no effect”.[1] “The thyroid gland is situated in the front of 

neck just above trachea in the adult human which is butterfly in shape. The well developed thyroid 

gland in a human weighs approximately 15 gram to 20 gram and is attached by the isthmus which 

synthesizes and secretes T3 and T4 hormones” .[2]. “Thyroid hormones are important mediators of 

many physiological and metabolic processes, including blood coagulation and their abnormalities can 

adversely affect various steps in the coagulation process”. [3] “Thyroid hormone is required for the 

normal functioning of numerous tissues in the body. In healthy individuals, the thyroid gland 

predominantly secretes thyroxine (T4), which is converted into triiodothyronine (T3). T3 binds to the 



 

 

thyroid hormone receptor in the nucleus of cells, where it stimulates the turning on of genes and the 

production of specific proteins” [4] 

 

HYPOTHYROIDISM 

“Thyrotropin-releasing hormone (TRH) is produced by the brain and stimulates the pituitary gland to 

create thyroid-stimulating hormone (TSH). TSH stimulates the thyroid gland to produce and secrete 

mainly T4 and, while smaller quantities of T3 are possible, alteration in the structure and function of 

this organ or pathways can result in hypothyroidism” [5]. “Hypothyroidism is defined as a low free T4 

level with normal or high TSH, which is one of the most common disorders of the thyroid gland. 

Hypothyroidism can be categorized into primary, secondary, or tertiary disease, depending on the 

location of defect. Subclinical Hypothyroidism (SCH) is defined as a serum Thyroid-Stimulating 

Hormone (TSH) level above the upper limit of normal where levels of serum free thyroxin is normal. 

Typical symptoms are abnormal weight gain, tiredness, baldness, cold intolerance, and bradycardia. 

Hypothyroidism is treated with hormone replacement therapy, such as Levothyroxine (LT4 ) is 

preferred”[6] . “Hypothyroidism and endemic goitre are most commonly caused by a lack of iodine. In 

places around the glob where dietary iodine is sufficient, the autoimmune disease Hashimoto’s 

thyroiditis is the prevalent cause of hypothyroidism (chronic autoimmune thyroiditis)”.[7]  

 

HYPERTHYROIDISM 

“Thyrotoxicosis is a clinical indication of excessive thyroid hormone activity  at the tissue level caused 

by unusually high thyroid hormone concentrations in the blood. Hyperthyroidism, a subtype of 

thyrotoxicosis, is defined as excessive thyroid hormone production and secretion by the thyroid 

gland”.[8]. “Hyperthyroidism is characterised by an abnormally high concentration of thyroid 

hormones in tissues as a result of rise in thyroid hormone synthesis, increased release of preformed 

thyroid hormones, or an endogenous or exogenous extrathyroidal source. Graves disease(Caused by 

autoantibodies targeting TSH receptors), toxic multinodular goitre, and toxic adenoma are the most 

common causes of an excess of thyroid hormones”.[9].  “Hyperthyroidism is usually characterised by a 

hypermetabolic condition caused by elevated  T4 or T3 levels”[10]. “Based on biochemical 

manifestations, hyperthyroidism can be classified in to overt or subclinical . Overt hyperthyroidism can 

be identified by low blood thyroid-stimulating hormone (TSH) concentrations and elevated serum 

concentrations of thyroid hormones thyroxine (T4), triiodothyronine (T3), or both. Subclinical 

hyperthyroidism can be diagnosed by low serum TSH levels but normal serum T4 and T3 levels”[11] 

“Based on clinical and biochemical manifestations  

-Most of the patients shows clinical and biochemical symptoms of disease 

-Other people have fewer and less obvious clinical signs, yet biochemical hyperthyroidism exists. 

Others have little or no clinical hyperthyroidism and their only biochemical abnormality is a low blood 

thyroid-stimulating hormone (TSH) concentration”.[12] “There has been strong relationship between 

abnormal hemostatis and thyroid diseases for long time and have been known since the beginning of 

the past century”[13] 

 

HAEMOSTASIS 

“Haemotasis is a host defence mechanism that protects the integrity of the vascular system after tissue 

injury. The mechanism has several important functions. It helps to maintain blood in a liquid state 

while it remains circulating within the vascular system, to arrest bleeding at the site of injury / bleeding 

by formation of a hemostatic plug and to ensure eventual removal of plug when healing is 

complete”.[14]. “The relationship between thyroid diseases especially those related to hormones, may 

have extreme effect on hemostasis directly or indirectly.Despite there are many disease related to 



 

 

primary hemostasis which is defined as abnormality in primary hemostasis exactly involves clotting 

factors, bleeding factors and platelets and vascular factors with other agents involved. There are so 

many other agents and we believe that among those factors metabolisms are important and the thyroid 

serves as the key organ in that process. Therefore thyroid diseases in general and especially with 

hormonal dysfunction affect hemostasis”[15][16][17] “It has been documented that there is influence of 

thyroid hormone on the coagulation and  fibrinolytic system is mainly due to interaction between the 

hormone and its receptors or in another way affecting coagulation and other essential factors due to the 

low or insufficiency in the basal metabolic rate”.  [18] 

 

REVIEW OF LITERATURE. 

D D W Kim et al have done a study in hyperthyroid patients and their study points at a moderate 

relationship between VT and acute hyperthyroidism. Furthermore, the results imply that 

hyperthyroidism is frequently an additional risk factor for VT but is rarely the main risk factor.[19] 

 Khalid Abdelsamea et al conducted a study in hypothyroid patients to find out the changes in 

their coagulation profile,performed PT and PTT and have found that except for PTT, the degree of 

hypothyroidism had no impact on the coagulation markers.The PTT results revealed a substantial 

inverse relationship between TSH, T4, and T3 levels. TSH, T4, and T3 levels revealed a negligible 

negative correlation between PT and INR.[20] 

In the study by Basma Awni et al it is found that Thyroid dysfunction and abnormal coagulation have a 

close relationship.[21] 

Aseel Awad  studied the link between hyperthyroidism and thromboembolism  and they suggest that 

elevated thyroid hormone levels must be taken into consideration as a risk factor for the development of 

VTE.[23] 

 Another study by erem et al have found that vascular endothelial dysfunction and reduced 

blood fibrinolytic activity may occur in hyperthyroid individuals. This endothelial activation can be a 

sign of a more thromboembolic-prone circumstances.[24]N R Farid et al have conducted a study on 

blood coagulation and fibrinolytic activity in thyroid patients have found that the reciprocal of thyroid 

antibody titres and fibrinolysis showed a significant association[25] 

In another study by C Erem et al in hypothyroid patients,they have monitored the coagulation as well as 

the fibrinolytic activity and discovered a hypofibrinolytic condition in hypothyroid individuals.Their 

findings imply that patients with hypothyroidism may be at higher risk of thrombosis and ultimately 

myocardial infarction.[26]Another study by the same author on lipid profile, bleeding, and fibrinolytic 

activity in subclinical thyroidsm and their data suggested that subclinical hyperthyroidism may present 

a hypercoagulable state, which could increase the risk of atherosclerotic problems which are already 

existing[27] 

 Coagulation patterns in Sudanese female patients with thyroid dysfunctions was studied by 

Mohamed S et al and they found that when compared to clinical hypo- and hyperthyroidism, modest 

coagulation abnormalities were seen in both subclinical hypo- and hyperthyroidism.[28] 

Rita Chandarevian et al studied in their study revealed that people with mild hypothyroidism had a 

hypofibrinolytic condition.Patients with severe hypothyroidism, on the other hand, shows tendency to 

bleed in addition to having low levels of von Willebrand factor.[29]Liviu G et al studied the link 

between venous thromboembolism in thyroid dysfunction and they revealed that patients with 

hypothyroidism but not those with hyperthyroidism showed an elevated risk of PE, DVT, and VTE. [30] 

 A study was conducted by Muller et al to find out whether the  haemostatic profile can be 

used as a risk factor for vascular or thrombotic disease in hypothyroid patients,and they found 

hypercoagulable state, which could explain why hypothyroid patients have been observed to have a 
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higher prevalence of coronary heart disease.[31]Bregje van Zaane et al done a study on increasing free 

thyroxine levels as a risk factor for developing a first venous thrombosis and their data indicated that lower FT4 

levels are protective of VT while higher FT4 levels are associated with a risk for the condition. [32] 

 J.Debeji et al conducted a study on the coagulation system's response to variations in 

thyroxine and thyroid-stimulating hormone levels and they suggested that a rise in thyroxine levels is 

linked to rising levels of FVIII, FIX, VWF, and fibrinogen, and that this change is not largely brought 

on by high TSH levels.[33] 

A study done by Arash Ordookhani et al in overt and subclinical hyperthyroidism have revealed that an 

elevated thyroid hormone level concentrations causes the haemostatic balance to move towards a 

hypercoagulable, hypofibrinolytic condition. Because of this, even modest cases of thyrotoxicosis are 

associated with an elevated risk of cardiovascular morbidity and mortality.[34] 

 Roberta Lupoli noted that  subclinical hypothyroidism is linked to a prothrombotic condition 

as shown by changes in primary and secondary hemostasis.[35]Chadarevian et al have studied the 

association between thyroid hormones and fibrinogen and they found out that patients with normal-low 

FT4 levels tend to be more coagulable than those with normal-high FT4 levels.[36] 

A study conducted by Muhammed Thoyyib et al had found that moderate to severe hypothyroidism 

was discovered to be a hypocoagulable state, while hyperthyroidism and mild hypothyroidism presents 

hypercoagulable states. [37] 

 Sibel guldiken conducted a study in patients with subclinical hypothyroidism to find out the 

fibrinolytic capacity in such patients and their data suggested that women with SH frequently 

experience hypercoagulability.The risk of thromboembolic problems in SH may increase when 

fibrinolytic activity declines.[38] 

Another study on fibrinolytic activity in thyroid patients was done by hume et al and the results showed 

that compared to the hyperthyroid and euthyroid groups, the hypothyroid patients exhibited 

significantly higher fibrinolytic activity. In one incidence of hypothyroidism, observations showed that 

thyroid medication could reduce fibrinolytic activity.[39] 

 A. R. Peralta et al studied the association between hypothyroidism and venous 

thromboembolism and they found that hypothyroidism has been demonstrated to influence a variety of 

haemostatic and fibrinolytic parameters, indicating that it may play a role in cerebral venous 

thrombosis.They advocate including thyroid function in the routine workup of CVT patients.[40] 

MCuianu et al conducted a study to find out the vWf levels in hyperthyroid individual and the data 

suggested that In  individuals with hyperthyroidism, it was discovered that the von Willebrand factor 

antigen and activity assessed as a ristocetin cofactor were both elevated.This is the cause of the 

thrombotic propensity.[41] 

 Mehmet Ali et al Compared to the control group and subclinically hypothyroid patients, free 

TFPI levels were considerably greater in hyperthyroid patients, but not in hypothyroid patients. 

[42]John yango et al conducted a study in patients who underwent thyroidectomy to find out the effect 

on thyroid hormones on coagulation parameters and they suggested that in individuals with severe 

hypothyroidism compared to patients in the euthyroid condition, FVIII:C, VWF:Ag, were dramatically 

lowered, whereas APTT was significantly elevated which leads to bleeding. Patients receiving therapy 

did not experience any modifications in their clotting characteristics.[43] 

Research by Giuseppe Lippi et al confirms that hyperthyroidism may be linked to hypercoagulability as 

a result of shortened APTT and elevated fibrinogen levels. Considering ways to prevent thrombotic 

problems in hyperthyroid patients should be taken into account if these findings are validated.[44]A 

study by J S Rogers et al revealed that Blood loss and thrombi formation occur simultaneously as a 

result of decreased plasma factor VIII coagulant activity in hypothyroid individuals and enhanced 
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coagulant activity in hyperthyroid patients.[45] 

In another study by J A Rennie et al in hypothyroid individuals found that fibrinolytic activity and 

plasminogen levels were dramatically decreased. Significantly more fibrinolytic activity was seen in 

hypothyroid patients. [46] 

 

DISCUSSION 

According to the study of  Franchini ,Ford HC, Carter ,Erem C, Kavgaci  [47][48][24], hypothyroidism 

is the thyroid illness most usually connected with a bleeding propensity.Myrup and colleagues  studied 

primary hemostasis in hyperthyroid and hypothyroid patients and, among the parameters ,they found a 

significantly longer bleeding time in untreated hypothyroid patients than in normal controls. Moreover, 

the authors found that the levels of von Willebrand factor antigen (VWF:Ag) in plasma from 

hypothyroid patients were less than the values recorded in hyperthyroid patients.[29] Similar results 

were reported by Rogers and colleagues [45] and Gullu and colleagues [49] However, diagnosing this 

related coagulopathy is challenging since it is seldom found by normal laboratory testing, and 

hypothyroidism frequently has a gradual start with mild clinical signs and symptoms. As a result, the 

right diagnosis is sometimes delayed until the bleeding propensity manifests itself as significant 

hemorrhage following trauma or surgery.However, the majority of the studies report that acquired 

VWD associated with hypothyroidism resolves completely after thyroid hormone therapy 

[50].Hypothyroidism is associated with depression of a variety of coagulation factors was first observed 

by Egeberg [51] and Simone [52], who found a significant decrease of factor VIII, IX and XI levels in 

hypothyroid patients, Other studies confirmed these findings and also described low levels of plasma 

coagulation factors VII, X and XII [2,53].As regards the bleeding tendency in hyperthyroid patients, 

some authors observed significant platelet changes in patients with hyperthyroidism [54][55][56].In 

fact, Mu¨ller and colleagues done a study in 42 women with subclinical hypothyroidism and the results 

suggested that the presence of a hypercoagulable state [30], rather than a bleeding tendency, in patients 

with thyroid failure, thus supporting the observation by Hak and colleagues [57] of an increased risk of 

cardiovascular events in patients with subclinical hypothyroidism. These findings confirmed the 

previous results of Chadarevian et al. [58], who found an increased factor VII activity and D-dimer 

levels in overt hypothyroidism, which are both high risk factors for thromboembolic events . However, 

in a subsequent study by the same authors found a altered pattern of fibrinolytic activity according to 

the severity of hypothyroidism, thus updating the previous findings of a generalized increased 

fibrinolytic activity in hypothyroidism. When compared with controls, patients with moderate 

hypothyroidism had a higher risk of developing cardiovascular diseases due to a decreased fibrinolytic 

activity.Various abnormalities of coagulation parameters predisposing to a hypercoagulable state have 

also been reported in hyperthyroid patients, including elevated anticardiolipin antibody titers[59][60].  

 

CONCLUSION 

In conclusion, clinically overt hypothyroidism and hyperthyroidism modify the hemostatic balance in 

opposite directions. This supports the assumption that thyroid hormone excess and deficit are the main 

mechanisms of a hypercoagulable and hypocoagulable state, respectively.  Patients with moderate 

hypothyroidism who have been proven to be at high risk for cardiovascular disease have lower 

fibrinolytic activity. Subjects with severe hypothyroidism will have a  increased fibrinolytic activity. 

Increased factor X activity in patients with subclinical hyperthyroidism represent a potential 

hypercoagulable state, which might augment the already existing risk for atheroscleroic complications. 

Also thyroid hormones may play a role at different levels of the complex haemostatic system in 

subclinical thyroid disease likewise hyperthyroidism is usually an additional risk factor but rarely the 

sole risk factor for VT.  
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The therapy and age of these individuals had no influence on the assessed values. More studies are 

needed to widen our knowledge on this topic and to assess whether the implementation and monitoring 

of these risk factors in practice will lead to improving our ability to prevent and manage VTE by 

reducing its risks.It is important for clinicians to realize that haemostatic balance can be affected by 

thyroid dysfunction, as well as hepatic, renal, and other systemic diseases. 

 

REFERENCES 

[1] Ogbera, A. O., & Kuku, S. F. (2011). Epidemiology of thyroid diseases in Africa. Indian 

journal of endocrinology and metabolism, 15(Suppl2), S82. 

[2] [2]Burtis C, Ashwood E, Bruns D, Tietz N. Tietz fundamentals of clinical chemistry. 1st ed. 

Philadelphia: Saunders Elsevier. 2008:766. 

[3]Ordookhani, A., & Burman, K. D. (2017). Hemostasis in hypothyroidism and autoimmune thyroid 

disorders. International journal of endocrinology and metabolism, 15(2). 

[4]Maia, A. L., Goemann, I. M., Meyer, E. L. S., & Wajner, S. M. (2011). Type 1 iodothyronine 

deiodinase in human physiology and disease. Journal of Endocrinology, 209(3), 283-297. 

[5]Mansourian, A. R. (2011). Metabolic pathways of tetraidothyronine and triidothyronine production 

by thyroid gland: a review of articles. Pakistan journal of biological sciences: PJBS, 14(1), 1-12. 

[6]Bishop, M. L. (2020). Clinical Chemistry: Principles, Techniques, and Correlations, Enhanced 

Edition: Principles, Techniques, and Correlations. Jones & Bartlett Learning. 

[7].Teng, X., Shan, Z., Chen, Y., Lai, Y., Yu, J., Shan, L., ... & Teng, W. (2011). More than adequate 

iodine intake may increase subclinical hypothyroidism and autoimmune thyroiditis: a cross-sectional 

study based on two Chinese communities with different iodine intake levels. European journal of 

endocrinology, 164(6), 943-950. 

[8]Sharma, A., & Stan, M. N. (2019, June). Thyrotoxicosis: diagnosis and management. In Mayo Clinic 

Proceedings (Vol. 94, No. 6, pp. 1048-1064). Elsevier. 

[9].Kravets, I. (2016). Hyperthyroidism: diagnosis and treatment. American family physician, 93(5), 

363-370. 



 

 

[10]LiVolsi, V. A., & Baloch, Z. W. (2018). The pathology of hyperthyroidism. Frontiers in 

Endocrinology, 9, 737. 

[11]De Leo, S., Lee, S. Y., & Braverman, L. E. (2016). Hyperthyroidism. The Lancet, 388(10047), 

906-918. 

[12]Ross, D. S. (2017). Diagnosis of hyperthyroidism. UpToDate, Waltham, MA. Accessed, 20. 

[13].Squizzato, A., Romualdi, E., Buller, H. R., & Gerdes, V. E. A. (2007). Thyroid dysfunction and 

effects on coagulation and fibrinolysis: a systematic review. The Journal of Clinical Endocrinology & 

Metabolism, 92(7), 2415-2420. 

[14]. . Saritha Mary Thomas, Abin Varghese (2022); Pre-Analytical Variables In Coagulation Studies; 

International Journal of Scientific and Research Publications (IJSRP) 12(12) (ISSN: 2250-3153), DOI: 

http://dx.doi.org/10.29322/IJSRP.12.12.2022.p13235 

[15]Yusof NNM, McCann A, Little PJ, Ta HT. Non-invasive imaging techniques for the differentiation 

of acute and chronic thrombosis. Thromb. Res. 2019 May;177:161-171.  

[16] Preijers, T., Schütte, L. M., Kruip, M. J., Cnossen, M. H., Leebeek, F. W., van Hest, R. M., & 

Mathôt, R. A. (2019). Strategies for individualized dosing of clotting factor concentrates and 

desmopressin in hemophilia A and B. Therapeutic Drug Monitoring, 41(2), 192-212. 

[17] Weisel, J. W., & Litvinov, R. I. (2019). Red blood cells: the forgotten player in hemostasis and 

thrombosis. Journal of Thrombosis and Haemostasis, 17(2), 271-282. 

[18]Hofbauer, L. C., & Heufelder, A. E. (1997). Coagulation disorders in thyroid diseases. European 

journal of endocrinology, 136(1), 1-7. 

[19]Kim, D. D. W., Chunilal, S., Young, S., & Cutfield, R. (2013). A study of venous thrombosis 

incidence in patients with acute hyperthyroidism. Internal Medicine Journal, 43(4), 361-365. 

[20]Mohamedahmed, K. A., Ahmed, A. H., Talha, A. A., & Babker, A. (2022). Alteration of 

Coagulation Profiles in Hypothyroid Patients. International Journal of Current Research in Physiology 

and Pharmacology, 1-5. 



 

 

[21]AL FARRAH, B. A. Assessment of the relationship between thyroid diseases involvement and 

effect on hemostasis; a prospective analysis of hemostasis profiles in women with control group in 

Saudi Arabia. 

[22]Yadav, P., Shah, N., & Chaudhari, R. K. Assessment of Coagulation Profile among Subclinical 

Hypothyroid Patients Attending Immunoassay Lab, BPKIHS, Dharan. World J Clin Pathol. 2019; 2 (1), 

1007. 

[23]Alsaidan, A. A., & Alruwiali, F. (2023). Association between hyperthyroidism and 

thromboembolism: A retrospective observational study. Annals of African Medicine, 22(2), 183. 

[24]Erem, C. İ. H. A. N. G. İ. R., Ersoz, H. Ö., Karti, S. S., Ukinç, K. U. B. İ. L. A. Y., Hacihasanoglu, 

A., Değer, O., & Telatar, M. (2002). Blood coagulation and fibrinolysis in patients with 

hyperthyroidism. Journal of endocrinological investigation, 25, 345-350. 

[25]Farid, N. R., Griffiths, B. L., Collins, J. R., Marshall, W. H., & Ingram, D. W. (1976). Blood 

coagulation and fibrinolysis in thyroid disease. Thrombosis and haemostasis, 35(02), 415-422. 

[26]Erem, C. İ. H. A. N. G. İ. R., Kavgaci, H. A. L. İ. L., Ersöuz, H. Ö., Hacihasanoglu, A., Ukinç, K. 

U. B. İ. L. A. Y., Karti, S. S., ... & Telatari, M. (2003). Blood coagulation and fibrinolytic activity in 

hypothyroidism. International Journal of Clinical Practice, 57(2), 78-81. 

[27]Erem, C. (2006). Blood coagulation, fibrinolytic activity and lipid profile in subclinical thyroid 

disease: subclinical hyperthyroidism increases plasma factor X activity. Clinical endocrinology, 64(3), 

323-329. 

[28]Mohamed-Ali, M. S., & Ahmed, R. O. (2008). Coagulation profiles in hypothyroid and 

hyperthyroid female patients in Sudan. Saudi medical journal, 29(9), 1289-1293. 

[29]Chadarevian, R., Bruckert, E., Leenhardt, L., Giral, P., Ankri, A., & Turpin, G. (2001). 

Components of the fibrinolytic system are differently altered in moderate and severe hypothyroidism. 

The Journal of Clinical Endocrinology & Metabolism, 86(2), 732-737. 

[30]Danescu, L. G., Badshah, A., Danescu, S. C., Janjua, M., Marandici, A. M., Matta, F., ... & Stein, P. 

D. (2009). Venous thromboembolism in patients hospitalized with thyroid dysfunction. Clinical and 

Applied Thrombosis/Hemostasis, 15(6), 676-680. 



 

 

[31]Müller, B., Tsakiris, D. A., Roth, C. B., Guglielmetti, M., Staub, J. J., & Marbet, G. A. (2001). 

Haemostatic profile in hypothyroidism as potential risk factor for vascular or thrombotic disease. 

European journal of clinical investigation, 31(2), 131-137. 

[32]van Zaane, B., Squizzato, A., Huijgen, R., van Zanten, A. P., Fliers, E., Cannegieter, S. C., ... & 

Brandjes, D. P. (2010). Increasing levels of free thyroxine as a risk factor for a first venous thrombosis: 

a case-control study. Blood, The Journal of the American Society of Hematology, 115(22), 4344-4349. 

[33]Debeij, J., Cannegieter, S. C., van Zaane, B., Smit, J. W., Corssmit, E. P., Rosendaal, F. R., ... & 

Dekkers, O. M. (2010). The effect of changes in thyroxine and thyroid‐ stimulating hormone levels on 

the coagulation system. Journal of Thrombosis and Haemostasis, 8(12), 2823-2826. 

[34]Ordookhani, A., & Burman, K. D. (2017). Hemostasis in overt and subclinical hyperthyroidism. 

International journal of endocrinology and metabolism, 15(3). 

[35]Lupoli, R., Di Minno, M. N. D., Tortora, A., Scaravilli, A., Cacciapuoti, M., Barba, L., ... & Lupoli, 

G. (2015). Primary and secondary hemostasis in patients with subclinical hypothyroidism: effect of 

levothyroxine treatment. The Journal of Clinical Endocrinology & Metabolism, 100(7), 2659-2665. 

[36]Chadarevian, R., Bruckert, E., Giral, P., & Turpin, G. (1999). Relationship between thyroid 

hormones and fibrinogen levels. Blood coagulation & fibrinolysis, 10(8), 481-486. 

[37]Thoyyib, M., Garg, S., Gupta, N., Aggarwal, S., & Pandit, S. (2018). Study on coagulation factor 

VIII and fibrinogen levels in patients with thyroid disorders. Indian Journal of Endocrinology and 

Metabolism, 22(4), 479. 

[38]Guldiken, S., Demir, M., Turgut, B., Altun, B. U., Arikan, E., & Kara, M. (2005). Global 

fibrinolytic capacity in patients with subclinical hypothyroidism. Endocrine journal, 52(3), 363-367. 

[39]Hume, R. (1965). Fibrinolytic activity and thyroid function. British Medical Journal, 1(5436), 686. 

[40]Peralta, A. R., & Canhão, P. (2008). Hypothyroidism and cerebral vein thrombosis–a possible 

association. Journal of neurology, 255, 962-966. 

[41]Cuianu, M., Nussbaum, A., Cristea, A., Vlăduţiu, T., Roman, S., & Stoica, D. (1987). High levels 

of plasma von Willebrand factor in hyperthyroidism. Medecine Interne, 25(3), 205-210. 



 

 

[42]Özcan, M. A., Çömlekçi, A., Demirkan, F., Yüksel, F., Sarı, I., Demir, T., ... & Ündar, B. (2003). 

Plasma levels of free tissue factor pathway inhibitor in patients with various thyroid disorders. 

Thrombosis research, 110(4), 243-247. 

[43]Yango, J., Alexopoulou, O., Eeckhoudt, S., Hermans, C., & Daumerie, C. (2011). Evaluation of the 

respective influence of thyroid hormones and TSH on blood coagulation parameters after total 

thyroidectomy. European journal of endocrinology, 164(4), 599-603. 

[44]Lippi, G., Franchini, M., Targher, G., Montagnana, M., Salvagno, G. L., Guidi, G. C., & Favaloro, 

E. J. (2009). Hyperthyroidism is associated with shortened APTT and increased fibrinogen values in a 

general population of unselected outpatients. Journal of thrombosis and thrombolysis, 28, 362-365. 

[45]ROGERS, J. S., SHANE, S. R., & JENCKS, F. S. (1982). Factor VIII activity and thyroid function. 

Annals of Internal Medicine, 97(5), 713-716. 

[46]Rennie, J. A. N., Bewsher, P. D., Murchison, L. E., & Ogston, D. (1978). Coagulation and 

fibrinolysis in thyroid disease. Acta Haematologica, 59(3), 171-177. 

[47] Franchini, M. (2004). Hemostasis and thyroid diseases revisited. Journal of Endocrinological 

Investigation, 27, 886-892. 

[48] Ford, H. C., & Carter, J. M. (1990). Haemostasis in hypothyroidism. Postgraduate medical journal, 

66(774), 280-284. 

[49]Gullu, S., Sav, H., & Kamel, N. (2005). Effects of levothyroxine treatment on biochemical and 

hemostasis parameters in patients with hypothyroidism. European journal of endocrinology, 152(3), 

355-361. 

[50] Soni, S., Singh, G., Yasir, S., & Hatipoglu, B. (2005). An unusual presentation of hypothyroidism. 

Thyroid, 15(3), 289-291. 

[51]Egeberg, O. (1963). Influence of thyroid function on the blood clotting system. Scandinavian 

Journal of Clinical and Laboratory Investigation, 15(1), 1-7. 

[52]Simone, J. V., Abildgaard, C. F., & Sghulman, I. (1965). Blood coagulation in thyroid dysfunction. 

New England Journal of Medicine, 273(20), 1057-1061. 



 

 

[53]Nordøy, A., Vik‐ Mo, H., & Berntsen, H. (1976). Haemostatic and lipid abnormalities in 

hypothyroidism. Scandinavian journal of haematology, 16(2), 154-160. 

[54]Farid, N. R., Griffiths, B. L., Collins, J. R., Marshall, W. H., & Ingram, D. W. (1976). Blood 

coagulation and fibrinolysis in thyroid disease. Thrombosis and haemostasis, 35(02), 415-422. 

 [55] Marongiu, F., Conti, M., Murtas, M. L., Mameli, G., Sorano, G. G., & Martino, E. (1991). 

Activation of blood coagulation and fibrinolysis in Graves' disease. Hormone and metabolic research, 

23(12), 609-611. 

[56] Marongiu, F., Biondi, G., Conti, M., Murtas, M. L., Mameli, G., Sorano, G. G., & Martinox, E. 

(1992). Is a hypercoagulable state present in hypothyroidism?. Thrombosis and haemostasis, 67(06), 

729-729. 

[57]Hak, A. E., Pols, H. A., Visser, T. J., Drexhage, H. A., Hofman, A., & Witteman, J. C. (2000). 

Subclinical hypothyroidism is an independent risk factor for atherosclerosis and myocardial infarction 

in elderly women: the Rotterdam Study. Annals of internal medicine, 132(4), 270-278. 

 [58]Chadarevian, R., Bruckert, E., Ankri, A., Beucler, I., Giral, P., & Turpin, G. (1998). Relationship 

between thyroid hormones and plasma D-dimer levels. Thrombosis and haemostasis, 59(01), 99-103. 

[59]Marongiu, F., Conti, M., Murtas, M. L., Sorano, G. G., Mameli, G., Salis, G., ... & Martino, E. 

(1991). Anticardiolipin antibodies in Grave's disease: relationship with thrombin activity in vivo. 

Thrombosis research, 64(6), 745-749. 

[60]Dagenais, P., Urowitz, M. B., Gladman, D. D., & Norman, C. S. (1992). A family study of the 

antiphospholipid syndrome associated with other autoimmune diseases. The Journal of rheumatology, 

19(9), 1393-1396. 

 

 

 


