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Abstract: Thrombin activated fibrinolysis inhibitor, shortly known as TAFI, is a 

carboxypeptidase found in plasma. It is activated majorly by thrombomodulin associated-

thrombin. It stabilizes clots and inhibits their lysis by decreasing their plasminogen binding 

sites. Besides, it activates protein C which is necessary to halt thrombin generation. Thus, 

it is more regulatory than inhibitory in function. Existing as three forms TAFI, TAFIa and 

TAFIi, assay methods of the same are not well standardized. However, TAFI is associated 

with conditions like hemophilia, venous thrombosis, myocardial infarction, angina 

pectoris, chronic liver disease and even disseminated intravascular coagulation (DIC). This 

review will throw light on the role, mechanisms and involvement of TAFI in associated 

pathological conditions.  
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1. INTRODUCTION 

At the site of an injured blood vessel, an activated coagulation pathway generates thrombin 

and facilitates the conversion of fibrinogen to fibrin, forming fibrin clots, preventing the loss 

of blood. To check the inadequate deposition of fibrin, the fibrinolytic system is on 

continuous surveillance, dissolving fibrin mesh, both in normal hemostatic conditions as well 

as in thrombosis. Thrombomodulin-associated-thrombin activated TAFI is a 

carboxypeptidase-U, that removes the C-terminal lysine and arginine residues present on 

fibrin, which are active binding sites of plasminogen, thereby allowing clot stabilization 

(Leung, Nishimura, and Myles 2008). Hendriks et al, in 1988, was the first to report the 

presence of an unstable basic carboxypeptidase generated from a precursor in blood. This 

enzyme was thus given the name ‘carboxypeptidase-U’ (unstable). After its function was 

elucidated, it gained the name ‘Thrombin activated fibrinolysis inhibitor’ or TAFI. Various 

other studies (Lin et al. 2013) also describe it to be a procarboxypeptidase B or R. This 

review will thus assess the major regulatory roles of TAFI in the fibrinolytic system and how 

its understanding can be effectuated in other diagnostic applications. 
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Previous studies have positively correlated the regulation of TAFI to thrombotic disorders. 

Eichinger et al (Eichinger et al. 2004) demonstrated that high levels of TAFI indicated a two-

fold greater risk of the recurrence of thromboembolism. In another study, it was observed that 

the influence of TAFI on the vascular system lies in the levels of the risk of occurrence of 

thrombosis and the loss of balance in the delicate maintenance of the coagulation system. 

This may also be developed post operatively (Zhao et al. 2016) in specific conditions or 

cases, like splenectomy and hysterectomy (Kalaiselvi and Brundha 2016).  However, an area 

that can be considered as a lacunae in the understanding of the roles of TAFI includes the 

poor testing standardization (Ravichandran and Brundha 2016) where, poor specificity of the 

currently existing assays for evaluating the three different forms of TAFI poses to be a 

drawback (Monasterio et al. 2003). Besides, the differences in age, gender and factors alike, 

in a population, make TAFI vary widely, when compared with the values of the other blood 

elements (Shreya and Brundha 2017). Therefore, the review aims to assess the extent of 

feasibility in implementing existing notions on the roles and functions of TAFI, in possible 

areas, including diverse treatment modes. It also aims to provide feed for inputs required in 

molecular biotechnology, associated with the development of synthetic TAFI. 

2. MATERIALS AND METHODS 

 

The review highlights the roles and involvement in the regulatory mechanisms of TAFI. This 

review has been assimilated using inputs from various other studies obtained using search 

engines including PubMed, NCBI, Google Scholar, Semantic Scholar, etc. The studies 

retrieved were validated and categorized using the quality assessment tool - Health evidence - 

for reviews, and were referred to, according to their relevance, strategy cover and level of 

evidence.  

3. SYNTHESIS OF TAFI 

 

TAFI is present in platelets, which are released upon the stimulation mediated by thrombin, 

adenosine diphosphate (ADP) and collagen. About 0.1% of total TAFI levels are platelet 

derived (Bouma and Mosnier 2003). Otherwise they are primarily synthesised in the liver, 

with a small fraction derived from megakaryocytic cell lines (Semeraro et al. 2009). 

Consequently, plasma and platelet derived TAFI do not vary functionally, they substantiate 

the same roles; modulating fibrinolysis. Therefore, an injury mediated localization of 

platelets at the given site of injury, which may even be estimated (Kaviya and Brundha 

2017), is accounted for the action of TAFI in clot stabilisation. Besides, being synthesised 

from a proenzyme, its multiple forms include TAFI, TAFIa and TAFIi(Frère et al. 2005) with 

TAFIa being the catalytically more active form. This particular form is activated by 

thrombomodulin, which facilitates thrombin activated cleavage of the Arg93 site of TAFI, 

establishing a down-regulation of the same. The production of inflammatory mediators is also 

curtailed by its activity (Booth 2001). However, Bouma et al (Bouma and Mosnier 2006), in 

her study strongly emphasizes on the role of TAFI in inflammation and wound healing 

(Ferdioz and Brundha 2016). Its relation to exfoliative disorders of the mucosa are also not 

ascertained (Brundha 2015, Hannah et al. 2019). 

4. REGULATION OF TAFI 

 

A requisite for the regulation of TAFI is bound thrombomodulin. Plasminogen activators are 

also involved in the roles of TAFI which act as clot stabilizers (Zirlik 2004). However, two 

factors that determine and quantify the extent of TAFI’s action at the site of injury include, 
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the strength of the stimuli/injurious agent nature and the location of the thrombus (D’Aprile 

et al. 2001). Studies indicate, based on an in-vitro observation, no relevant activity of TAFI in 

photochemically or radiation induced thrombotic injury (Brundha, Padma Shri, and Sundari 

2019) even though certain instances show its levels in case of radiotherapy to be on the 

higher side (Saibeni et al. 2003). At the same time, other studies indicate the same levels of 

activity irrespective of the nature of the thrombotic injury; however, this is only based on the 

threshold of inflammation as a crucial factor (Mousa et al. 2004). Since the enzyme is 

unstable, TAFI has an extremely short half life of 10 minutes in the standard body 

temperature of 37℃. Yet, studies progressing towards developing genetic polymorphism in 

TAFI can synthesize more stable forms of the same. Moreover, it has also been recorded that 

subjects may become susceptible to thrombosis due to persistent attenuation of fibrinolysis by 

TAFI’s synthetic variants. Attributed to its recent finding as hemostatic blood elements and 

its observed difficulty in estimation, clotting disorders which may involve the activity of 

TAFI, is often deemed idiopathic, while the importance of its investigation is not well 

imbibed. 

5. ACTIONS OF TAFI 

 

TAFI is known to exert an antifibrinolytic effect majorly. This is mediated by various 

mechanisms. As a carboxypeptidase, it is capable of cleaving basic amino acids including 

arginine and lysine from carboxyl terminals of proteins (Miljic et al. 2010). The tissue 

plasminogen activator (tPA) which is released on fibrin formation catalyses the activation of 

plasminogen to plasmin, potentiating the latter by 500 times (Schroeder, Kucher, and Kohler 

2003). It is through the lysine and arginine residues that plasmin advances its fibrinolytic 

activity, in the process of which, it exposes new carboxy-terminal lysine residues thus 

providing additional binding sites for plasminogen. Thus, a positive feedback mechanism is 

involved in the activation of plasmin that ends within fibrin clot lysis(Kokame 1998).  

 

TAFIa, however, interferes (Abshire 2012) with the positive feedback mechanism of plasmin 

activation by removing the lysine and arginine residues, completely eliminating the 

mechanism of plasminogen activation and slowing down fibrinolysis, thus stabilizing the 

fibrin clot so formed. Thus, antiplasmin TAFI (Bajzar, Manuel, and Nesheim 1995) exerts the 

antifibrinolytic effect. It can also be said that the functions of tPA itself, as a cofactor in 

plasminogen activation are revoked by the elimination of the lysine and arginine residues.  

 

Another significant factor includes the regulatory clot dissolution aspect of TAFI, which is 

mediated by a threshold dependent mechanism (Ieko et al. 2010). From the time that TAFIa 

levels begin to decline below its threshold level, plasminogen binding sites on the peptides 

become available and the final C-terminal lysines and arginines are upregulated by the 

enhanced plasmin mediated feedback. On the other hand (Chatteriee et al. 2002), an increased 

TAFI level immediately halts the entire plasminogen associated fibrinolytic cascade. 

Moreover, this threshold dependent regulatory function of TAFI is well associated with the 

thrombin generation rate, in cases where thrombomodulin is not involved.  

 

Therefore, theoretically (Kucher 2003) it can be established that a constantly high TAFIa 

level is a facilitatory factor in the chronic activation of the coagulation system and 

hypercoagulability. When this is not established, conditions pertaining to excessive bleeding 

including genetic bleeding disorders like haemophilia, are resulted (Wyseure et al. 2018). 

Thus, low TAFI concentrations and insufficient thrombin production is observed to cause 
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enhanced fibrinolysis, early lysis of fibrin clots and haemorrhage associated bleeding 

diathesis.  

6. INVESTIGATING THE ROLES OF  TAFI 

 

As is previously described, reduced TAFI levels are common findings in haemophilic 

patients. On the contrary, hereditary thrombophilia, characterised by a chronic increase in 

thrombin levels (Sowbaraniya, Preejitha, and Brundha 2020) indicates the extent of the clot 

protection effect mediated by TAFI. A previous study (van Tilburg, Rosendaal, and Bertina 

2000) on a group of Caucasians indicates high TAFI and low factor V (Leiden factor) levels, 

in cases of hereditary thrombophilia. This not only is caused due to increased fibrin 

deposition but also due to the overactive TAFI/TAFIa system. Other studies (De Bruijne et al. 

2009) also indicate high TAFI levels in arterial thrombosis. Drugs that inhibit fibrinolysis i.e. 

antifibrinolyticdrugs, prevent the action of plasminogen to plasmin conversion. This has been 

found to occur by the activation of TAFI only. This finding is thus useful for preventing the 

degradation of fibrin clots in areas of high fibrinolytic activity which encompass the oral, 

nasal cavities and female genital tracts. Ε-aminocaproic acid and tranexamic acids are some 

common antifibrinolytic drugs.  

 

There are other studies where the relation between TAFI concentration and thrombotic 

tendency have been inconclusive (Antovic et al. 2001). As reported by a retrospective study, 

inferred from TAFIa assays, TAFI plasma levels are increased in individuals with myocardial 

infarction and stable angina pectoris (Božič-Mijovski 2015). Further investigations are also 

required to confirm the magnitude of recent attacks of myocardial infarction, when it has 

occured just a short time ago. The relation between TAFI and arterial thrombosis thus 

requires more clarity.  

7. DISCUSSION 

 

TAFI, is thus described to downregulate fibrinolysis and inhibit direct clot lysis by a positive 

feedback associated plasminogen proteolysis activity. Epidemiological studies including one 

by Foley J. H. et al (Foley et al. 2013)  indicate elevated levels of TAFI with evidence for 

establishing various thrombosis-causing intrinsic factors. Another study demonstrated a two-

fold increase in half life by assessing just naturally occurring polymorphisms (Brouwers et al. 

2001). Mutagenesis studies aimed at recreating these polymorphs synthetically may open 

horizons towards developing more stable forms of TAFI (Boffa et al. 1998).  

 

Findings by Anand et al (Anand et al. 2008), and Marx et al (Marx et al. 2009), considered as 

breakthroughs in the understanding of TAFI include, respectively, elaborate and elucidate the 

crystal structures of human TAFI and bovine TAFI, and also describe the separation of 

TAFIa from the activation peptide, which was observed to cause no consequent effect on 

TAFI’s activity or stability. Another study which identified a mutant, lacking the activation 

peptide, supports former studies on the persistent stability of the molecule without the need of 

the activation peptide. Ceresa et al (Ceresa et al. 2006) , developed ELISAs which allowed 

measuring the extent of TAFI activity, as mentioned in their study. An attestation that TAFI 

can be used as a biomarker for pulmonary thrombosis and hypertension, is described by 

Satoh et al (Satoh et al. 2017). Studying its role as a biomarker, in disorders like anemia and 

hormonal disorders are also in process, however, with a low level of existing awareness and 

much room for development (Chandrasekhar and Brundha 2016), where its relation to the 

https://paperpile.com/c/R8z8dz/7b6K
https://paperpile.com/c/R8z8dz/oR1a
https://paperpile.com/c/R8z8dz/oR1a
https://paperpile.com/c/R8z8dz/Iv0f
https://paperpile.com/c/R8z8dz/Iv0f
https://paperpile.com/c/R8z8dz/YVKQ
https://paperpile.com/c/R8z8dz/PVAe
https://paperpile.com/c/R8z8dz/xMDl
https://paperpile.com/c/R8z8dz/XqMW
https://paperpile.com/c/R8z8dz/XqMW
https://paperpile.com/c/R8z8dz/xpxn
https://paperpile.com/c/R8z8dz/PdLa
https://paperpile.com/c/R8z8dz/HdtS
https://paperpile.com/c/R8z8dz/vnKv
https://paperpile.com/c/R8z8dz/Ea0V
https://paperpile.com/c/R8z8dz/FZ0z


European Journal of Molecular & Clinical Medicine 
ISSN 2515-8260                 Volume 07, Issue 01, 2020 

2977 

 

given medical conditions need further retrospection. A study (Wyseure et al. 2015) conducted 

on rodents with the administration of a specific inhibitor against TAFI observed a substantial 

profibrinolytic effect without affecting bleeding rates. TAFI is also stipulated as a regulatory 

promoter of stem cell regeneration (Edupuganti et al. 2017) which might enable further 

conclusions towards regenerative medicine (Timothy, Samyuktha, and Brundha 2019). TAFI 

has no probable relation with conditions like nocturia, vesicaltenesmus(Kumar and Brundha 

2016) and psychological disorders (Harsha and Brundha 2017). Diabetes mellitus is a 

condition in which a marked decrease in TAFIa activity is observed(Małyszko et al. 2004), 

where again, the awareness regarding this and its associated hematologic complications are 

not often correlated (Preethikaa and Brundha 2018). 

 

One aspect that is commonly noticed among several related studies is the confirmation of the 

tests on TAFI, limited by conditions of confinement to in-vitro conditions. Biotesting on 

human subjects has not yet been made possible. Besides, inconsistent results pertaining to 

TAFI levels and thromboembolic complications make it all the more harder to proceed with 

biotesting extensively. Infact, in cases of radiotherapy where patients are in a procoagulant 

state (Pathmashri, Brundha, and Ganapathy 2019, Balaji, Brundha, and Path 2016), TAFIa 

levels are observed to be on the higher side. Therefore, it is necessary that future studies 

progress towards developing safer and effective Recombinant DNA TAFI for therapeutic 

uses and implement the same while controlling it for conditions like DIC and thrombosis. 

However, with the evolving understanding of TAFI and its implications, efforts to 

incorporate it into the study curriculum leaving room for developments are undertaken 

(Brundha and Nallaswamy 2019, Prashanthi and Brundha 2018).   

8. CONCLUSION 

 

The study has thus reviewed the role, mechanism and regulation of TAFI in fibrinolysis and 

has compared the current various efforts involved in developing the existing understanding of 

the roles of TAFI as well as the implementation of knowledge pertaining to it, in pathological 

conditions marked by a malfunctioning coagulation cascade. 
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