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SUMMARY 

Context: Various changes in the coagulation-fibrinolytic system have been described in patients with 
an excess or deficiency of thyroid hormones. The purpose of present systematic review was to 
summarize the effects of hyperthyroidism and hypothyroidism on these systems. 

Evidence Acquisition: All published case-control or interventional cohort studies that evaluated the 
effects of hyperthyroidism and hypothyroidism on the coagulation-fibrinolytic system in vivo were 
identified by a computer-assisted search of the MEDLINE and EMBASE electronic databases. A 
scoring system was used to divide studies into three quality categories: high, medium, and low quality. 

Evidence Synthesis: A total of 36 articles were included. Because in several papers more than one 
case-control study and intervention study were described, a total of 39 case-control studies and 24 
interventional cohort studies were analyzed. No high-quality study was identified. Three (7.7%) case-
control and eight (33.3%) cohort studies were of medium quality. A total of 19 tests were investigated 
in the medium-quality studies. These tests revealed a hypocoagulable state for overt hypothyroidism 
and a hypercoagulable state for overt hyperthyroidism. 

Conclusions: This analysis confirmed that clinically overt hyperthyroidism and hypothyroidism 
modify the coagulation-fibrinolytic balance, indicating that thyroid hormone excess or deficit is the 
probable main pathophysiological mechanism. Patients with overt hypothyroidism and 
hyperthyroidism appear to have an increased risk of bleeding and thrombosis, respectively. 

   
 
COMMENT
The initial computer-assisted literature 
search conducted by the authors identified 
a total of 4.895 articles. Of these, 158 
publications were considered potentially 
eligible, based on the inclusion (and 
exclusion) criteria defined by the 
investigators. Forty-one articles were 
excluded for language (they selected 
articles only written in English, French, 
Spanish, German, Dutch, and Italian); 64 
articles were excluded for year of 
publication (before 1980); 4 articles were 

not available for analysis. After the second 
selection stage, a total of 49 articles were 
potentially eligible for further analysis, and 
full copies of these papers were retrieved. 
After excluding another 13 articles that did 
not meet the pre-specified inclusion 
criteria, a total of 36 articles were 
included in final analysis, corresponding to 
39 case-control studies and 24 
interventional cohort studies. 
Several limitations in this study ought to be 
kept in mind. First, no ‘high-quality’ study 
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could be identified, and only a minority of 
studies met even the criteria for ‘medium 
quality’: 8% for the case-control studies 
and 33% for the interventional studies. 
Second, the definitions of ‘thyroid 
dysfunction’ were poor: heterogeneous 
patients’ groups, several underlying causes 
for thyroid dysfunction (for instance, 
autoimmune versus post surgery), different 
degrees of thyroid dysfunction (i.e. 
subclinical versus overt), types of thyroid 
function testing performed not indicated, 
thyroid hormone determinations at 
different time points from coagulation 
studies, etc. 
Coagulation & fibrinolytic tests. The 
activated partial thromboplastin time 
(aPTT), prothrombin time (PTT), and 
clotting time are general coagulation tests 
that evaluate time to clot in vitro, whereas 
the bleeding time is a test in which the 
interaction between platelets and the vessel 
wall is reflected in vivo. A prolongation of 
these tests means a reduced hemostatic 
response and a bleeding tendency. Factor 
VIII and von Willebrand factors are 
procoagulant factors. A decreased plasma 
level (or activity) indicates a higher chance 
of bleeding. The fibrinolytic system is 
important to counterbalance the 
coagulation cascade. An increase in 
inhibitors of the fibrinolytic factors, 

especially plasminogen activator inhibitor 
1 level (PAI-1), has been associated with 
an increased risk of thrombotic 
complications. 
Despite the inherent limitations of this 
study and the absence of well-conducted 
study on this topic in the literature, the four 
main outcomes of the study were as 
follows: a) thyroid dysfunction modifies 
the balance between coagulation & 
fibrinolysis; b) clinically overt hypo- and 
hyperthyroidism modify the hemostatic 
balance in opposite directions, with 
hypothyroidism associated with a 
hypocoagulable state and hyperthyroidism 
with a hypercoagulable state; c) subclinical 
hypothyroidism was NOT found to be 
associated with a hypercoagulable state; 
and d) in both subclinical hypo- and 
hyperthyroidism, few coagulation-
fibrinolytic test abnormalities have been 
described. 
This study is important – and hematologic 
disturbances often overlooked by clinicians 
– especially when considering those 
patients who may have other autoimmune 
disorders associated with thyroid 
dysfunction and also patients who are 
under anticoagulant treatment (for instance 
for atrial fibrillation associated with 
thyrotoxicosis). 
(Daniel Glinoer, M.D.; Ph.D.) 

 
See Table below  
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