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Abstract: Heparin is the most commonly used anticoagulant in the treatment of cardiac surgery patients. It is a preferred 

anticoagulant because of its ease of control by tracking patient-thromboplastin time and the presence of an antidote, Protamine. In 

addition to the increased risk of bleeding, the use of heparin can lead to a potentially life-threatening condition - heparin-induced 

thrombocytopenia (HIT). HIT is of two main types - type I HIT of non-immune genesis (also known as heparin-associated 

thrombocytopenia (HAT)) and type II HIT (a condition of immune genesis, whereby HIT is caused by antibodies that recognize platelet 

factor 4 (PF4) complexes. and heparin). HIT leads to a state of hypercoagulation, high risk of arterial and venous thrombosis and death. 

HIT is associated with increased morbidity and mortality rates, higher costs and significantly prolongs hospital stay. Cardiac surgery 

and resuscitation patients are a risk group for the development of HIT. The diagnosis of HIT in most cases is difficult, but once made, 

leads to a significant change in the patient's diagnostic and treatment plan and the forthcoming surgical interventions. 
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1. Introduction 
 

Heparin is a mixture of glycosaminoglycans of different 

chain lengths, high in sulfate groups.  Unfractionated 

heparin (UFH) and low molecular weight heparin (LMWH) 

are widely used anticoagulants. Heparin is one of the most 

commonly used direct anticoagulants during the 

perioperative period in cardiovascular surgery, including at 

the CVAICC. 

 

The presence of multiple sulfate groups makes the heparin 

molecules highly negatively charged and facilitates their 

interaction with positively charged molecules. [1]  

 

UFH and LMWH have potential side effects, including 

bleeding and thrombocytopenia. Heparin-induced 

thrombocytopenia (HIT) is the most common drug-induced 

immune-related adverse reaction and is potentially life-

threatening to the patient. It is associated with a high risk of 

thromboembolic complications that can lead to limb 

gangrene (required limb amputation), venous and/or arterial 

thromboembolism, and even death. [2] 

 

2. Epidemiology and incidence of complications 
 

The overall incidence of HIT is low, ranging from 0.1% to 

5%. The incidence may be as high as 3% in patients 

undergoing cardiac surgery. [3] The use of heparin during 

the perioperative period leads to an increase in the incidence 

of HIT. [4] HIT is associated with higher mortality and 

morbidity rates, higher costs and longer hospital stays. 

[5]Seigerman et al. in their retrospective multicenter analysis 

in the national inpatient sample (NIS) 2010-2014 examine 

the impact of HIT on the outcome of cardiac surgery. [6] 

HIT is associated with a 50% increase in morbidity and 

mortality after cardiac surgery, as well as with doubling of 

the risk of stroke, limb amputation, acute renal and 

respiratory failure, and tracheostomy. The development of 

HIT is also associated with an increase in perioperative 

mortality of up to 50%. Cardiac surgical patients who 

experience a new onset of thrombocytopenia or a thrombotic 

incident occurring around 5-10 postoperative days (POD) 

always have a suspected presence of HIT. In patients with 

HIT, the risk of bleeding is lower than the risk of thrombosis 

(arterial or intravenous). The incidence of deep vein 

thrombosis (DVT) is much higher, but cardiac surgery 

patients are inversely more likely to develop arterial 

thrombosis. Aortic and venous cannulation sites are areas of 

predilection for the development of thrombosis. Venous 

thrombosis is most commonly manifested as DVT of the 

upper and lower extremities and pulmonary 

thromboembolism (PTE) and arterial thrombosis - most 

often the upper and lower limbs, followed by stroke. In case 

of gangrene of the finger(s), it is necessary to first exclude a 

different etiology: use of vasopressors, hypotension, history 

of chronic arterial insufficiency of the limbs, or cannulation 

of an artery, in order to monitor invasive arterial pressure. 

Acute myocardial infarction is a very rare complication of 

HIT. Patients with HIT after aortic-coronary bypass surgery 

with clinical and laboratory data of myocardial ischemia 

have a high incidence of occlusion of venous graft (great 

saphenous vein). The incidence of occlusion of arterial graft 

(internal thoracic artery) is low. [3, 7] 

 

2.1 HIT risk factors 
 

Advanced age and female sex (as in other immune-mediated 

disorders) increase the risk of HIT.[8]Anthropological 

Indicators: Increased Body Mass Index (BMI). Results of a 

prospective study by Bloom et al. between August 2007 and 

January 2014 in patients from surgical and cardiac wards 

with suspected HIT found a strong relationship between the 

patient's body weight and the diagnosis of HIT. White 

adipose tissue secretes a wide variety of highly active 
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adipocytokines that are involved in inflammatory and 

immunomodulant processes. [9]Patients with chronic kidney 

failure, chronic liver failure, congestive heart failure and 

atrial fibrillation are among the strongest independent risk 

factors for HIT, probably because the therapy of patients 

with these conditions is very likely include heparin. [1]  

Infection predisposes to the formation of anti-PF4 / heparin 

antibodies, which may increase the risk of disease. Gram-

negative infections (Gr -) are associated with a higher 

seroconversion rate of anti-heparin / PF4 antibody. [8] 

Patients without a history of heparin exposure may develop 

HIT spontaneously. This is due to the induced antiplatelet 

factor 4 (PF4) / polyanionic antibodies from other 

polyanions such as bacterial surfaces and nucleic acids. 

[10]A genome-wide retrospective study suggests that 

TDAG8 and HLA-DRA single mononucleotide 

polymorphisms (SNPs) are potentially associated with the 

development of HIT. [10] Rollin et al. found that Arg-

His131 FcγRIIa polymorphism affects the risk of HIT-

associated thrombosis with a higher thrombosis rate in 

patients with Arg131 isoform [11]. 

 

There is 10 times higher risk of developing HIT when using 

a prophylactic dose of UFH than LWMH. The risk of HIT 

with the use of pentasaccharidefondaparinux is almost 

negligible. Of course, the duration of anticoagulation with 

heparin promotes HIT. [1,8] HIT is most commonly seen in 

surgical patients and more specifically in cardiac surgery, 

since heparin exposure is practically universal. [12] The use 

of UFH is the gold standard for anticoagulation during 

cardio-pulmonary bypass surgery in cardiac surgery [13]. 

 

Risk factors within cardiac surgery: higher incidence of HIT 

in emergency than planned operations, reoperation, 

mediastinal re-exploration, combined surgery, duration of 

extracorporeal circulation (ECC), duration of aortic 

clamping, low-flow syndrome development [14] Operations 

directly related to the aorta are unequivocally related to the 

postoperative presence of HIT antibodies.[15] 

 

3. Pathogenesis 
 

HIT is a prothrombotic syndrome in which antibodies 

against complexes of charged molecules are present. In HIT, 

antibody formation is induced by heparin. IgG antibodies are 

formed to target positively charged endogenous proteins - 

platelet factor 4 (PF4). HIT is a serious complication of 

heparin therapy. This condition is also called white clot 

syndrome because it presents a high risk of potentially 

catastrophic venous or arterial thrombosis. The mortality 

rate in patients with thrombosis is approximately 25%. 

Thrombocytopenia and thrombosis predominate. [16]There 

are two types of HIT:Nonimmune heparin-induced 

thrombocytopenia: type I andimmune HIT: type II.Type I 

nonimmune HIT is a benign disorder affecting up to 10% of 

patients on heparin anticoagulant therapy. The mechanism of 

action is direct interaction between heparin and platelets. 

Typically, platelet counts are greater than 100.00 × 10
12

/L. 

About two days after the start of heparin therapy, there is a 

rapid decrease in platelet counts. Platelet counts increase to 

baseline within 5 days, despite continued heparin 

anticoagulation, and within 2 days if stopped. [15]Type II 

heparin-induced thrombocytopenia:HIT is caused by 

antibodies that recognize complexes of platelet factor 4 

(PF4) and heparin. 

 

3.1 HIT antigen: PF4 / heparin complex 

 

PF4 is a positively charged platelet protein stored in platelet 

α-granules and released in large quantities at the sites of 

platelet activation. The released PF4 binds to negatively 

charged glycosaminoglycans (GAGs) on nearby endothelial 

cells, displaces bound antithrombin (AT) and makes the 

local environment prothrombotic. Due to the higher affinity 

of PF4 heparin to other GAGs (heparin >heparan sulfate > 

dermatan sulfate > chondroitin-6-sulfate > chondroitin-4-

sulfate), heparin infusions displace released PF4 from 

vascular or other cell-binding sites in the blood circulation 

thus allowing the formation of immunogenic PF4 / heparin 

complexes. PF4 binds to the negatively charged heparin by 

electrostatic interactions resulting in the formation of extra-

large complexes. Formation of complexes is only possible at 

strictly defined molar concentrations of PF4 and heparin. 

PF4-neo-epitopes are expressed upon binding of PF4 to 

heparin molecules of> 11 saccharide length. Heparin 

stabilizes the PF4 molecule in its tetrameric form. In the 

process of binding, heparin acquires a linear structure and 

allows the attachment of new PF4 tetramers to the growing 

complex, forming neo-epitopes that are recognized by anti-

PF4/H antibodies.Antibodies (IgG class) recognize the neo-

epitopes in the PF4 / H complex and activate platelets and 

monocytes by binding to cellular FcγRIIa receptors. TF, 

platelet-fibrin thrombus, procoagulantmicroparticles and 

further platelet activation and release of PF4. The immune 

response is more frequent than clinically pronounced 

thrombocytopenia and thrombosis (UFH 8-17%, LMWH 2-

8% and ~ 50% in cardiac surgery). In approximately 8% of 

patients treated with heparin were detected 

antibodiespositive for HIT but without thrombocytopenia. 

Between 1 and 5% of patients treated with Heparin have 

antibodies to HIT and thrombocytopenia. At least 30% of 

patients with thrombocytopenia develop venous or arterial 

thromboembolism. Heparin-induced antibodies disappear 2 

to 3 months after treatment with heparin is discontinued.[17] 

 

3.2 Mechanisms of thrombosis in HIT 

 

Once an immune response has started, thrombocytopenia 

and progress toward life-threatening complications of 

thrombosis are present in seropositive patients. The primary 

cellular target for HIT antibodies is platelets that express 

FcγRIIa receptors. These findings were confirmed in a 

mouse model by Reilly et al. demonstrating the presence of 

anti-PF4 / heparin antibodies and cellular FcyRIIA for 

disease manifestations. [18]Binding of HIT antibodies to 

platelets-FcyRIIA induces platelet activation by intracellular 

signaling including tyrosine kinase (Syk; 50) and release of 

procoagulantmicroparticles. Platelet activation in HIT is also 

accompanied by intense thrombin formation. The 

mechanisms of thrombin generation in HIT have not been 

fully elucidated, but recent studies indicate that cellular 

activation of FcyRIIA monocyte promotes the expression of 

a tissue factor that accelerates platelet activation through 

thrombin formation. 
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4. Clinical Manifestation 
 

The clinical manifestation includes the following symptoms 

and complications of HIT: 

 

Thrombocytopenia: 50% reduction of platelet counts 

compared to baseline or values less than 100x109/L.[19] 

 

Hypercoagulable condition leading to the following 

complications: [7, 17, 19, 20, 21] 

 

Thrombosis: Venous>>arterial(4:1), but in cardiac surgery 

patients this ratio is 1:1. Venous thrombosis includes:DVT 

in lower limbs (possibly bilateral), DVT in upper limbs 

(most commonly associated with intravenous catheters), 

PTE, a rare complication is adrenal venous thrombosis 

secondary to adrenal hemorrhagic infarction/hemorrhagic 

necrosis, cavernous sinus thrombosis; cerebral vein 

thrombosis. Arterial thrombosis includes: thrombosis of the 

lower limbs’ arteries, thrombosis of the upper limbs’ 

arteries, cerebral artery thrombosis – stroke, mesenteric 

thrombosis, myocardial infarction, venous graft occlusion.      

 

Other serious complications are: disseminated intravascular 

coagulation (DIC), acute respiratory distress syndrome 

(ARDS), acute systemic reactions (chills, hypertension, 

tachycardia, dyspnea), thrombosis of a vascular prosthesis, 

thrombosis of a mechanical or biological valve prosthesis, 

intracardial thrombosis, vessel fistula.HIT is associated with 

skin lesions - most commonly necrosis near the points of s.c. 

injections of heparin, ecchymoses, petechiae, hematomas. 

Other complications of HIT include: Warfarin-associated 

limb gangrene, phlegmasiaceruleadolens, difficult 

cicatrization of an operative wound. Bleeding is a rare in 

patients with HIT. Patients with HIT may have heparin 

resistance due to high levels of circulating PF4 and other 

heparin-binding proteins. 

 

Diagnosing HIT after cardiac surgery and scoring 

systems 

 

Although the overall incidence of HIT in cardiac surgery 

patients is in the range of 1 to 2%, patients with HIT in this 

population are much more common. Nowadays, patients 

who have been referred for HIT laboratory tests due to 

suspected HIT are 36 to 51% of all cardiac surgery 

patients.[22]Thrombocytopenia during the first 72 hours is 

often present after cardiac surgery [23] requiring ECC. The 

diagnosis of HIT in cardiac surgery patients is 

difficult.There are several point systems for determining the 

probability of HIT. The most commonly used of these are 

Warkentin 4 T's scoring system [24], HIT expert probability 

score [25] and the score developed by Lillo-Le Louët et al. 

[26] for patients undergoing on-pump cardiac surgery with 

ECC.The high incidence of postoperative thrombocytopenia, 

the frequent detection of positive heparin-anti-PF4 

antibodies during the early postoperative period, and the 

frequent occurrence of thrombotic and/or thromboembolic 

incidents make the diagnosis of HIT in cardiac surgery more 

difficult.Cardiac surgery patients very often experience 

hemodilution and platelet mechanical damage during cardio-

pulmonary bypass (CPB). The presence of an intra-aortic 

balloon pump (IABP) also leads to thrombocytopenia [20] 

and is an independent risk factor for the development of 

HIT. Patients undergoing cardiac surgery are often in a 

severely impaired general condition (ASA III-IV), sepsis, 

multiple organ failure, taking various drugs that may alone 

cause thrombocytopenia. The assessment of the likelihood of 

HIT is based on a careful assessment of various clinical 

signs, including thrombocytopenia, the time it takes for 

platelet count to decrease relative to heparin exposure, the 

presence of thrombosis or other consequences of HIT, and 

the presence of other causes of thrombocytopenia. Each of 

these characteristics requires special care in patients 

undergoing cardiac surgery, especially with CPB. 

 

4.1 Warkentin 4T's scoring system  
                  

It is an evaluation system based on the typical clinical 

features of HIT, consisting in timing of thrombocytopenia 

with regard to heparin exposure, the degree of platelet count 

drop (thrombocytopenia), the strong connection with 

thrombosis, including skin lesions at heparin injection sites 

and the presence or absence of an alternative differential 

diagnosis (other causes of thrombocytopenia). The results of 

the scoring system regarding the risk of developing HIT are 

interpreted as follows: high (6-8 points), intermediate (4-5 

points) and low (<3 points). [23] In a systematic review and 

meta-analysis of 13 studies, the negative predictive value of 

the low probability 4Ts estimate was 99.8%. [22] 

 

4.1.1. Timing– time for platelet count drop 
In typical initial HIT, platelet counts begin to decline 5 to 10 

days after heparin immunization exposure. [22] In patients 

after cardiac surgery, platelet count reductions due to HIT 

should be differentiated from reductions due to surgery and 

CPB (after CPB, platelet count decreases by 40% on 

average, [27] reaches its lowest point 48 -72 hours after 

surgery and then recovery begins). The risk of an immune 

response to modified PF4 is higher after CPB because the 

patient's blood is in prolonged contact with the artificial 

surface of the extracorporeal chain. This promotes the 

massive activation of platelets and the release of their 

granules contents as well as of large amounts of platelet 

factor 4 (PF4) [27]. The second drop in platelet counts 

between 5 and 10 PODs suggests HIT – the so-called 

biphasic model (figure 1). In contrast, platelet counts, which 

drop shortly after CPB and remain low without recovery, are 

rarely due to HIT and are much more likely to be of another 

genesis, most commonly infection. [22] 

 

 
Figure 1: Biphasic platelet count model (59-year-old patient 

in our clinic after aortic-coronary bypass, mitral valve 
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prosthesis and IABP with clinical manifestation of HIT and 

positive anti-PF4-heparin antibodies proven at 8 POD) 

 

In patients with pre-existing anti-PF4 - heparin antibodies, 

anticoagulation with heparin may lead to an immediate 

decrease in platelet counts or so-called rapid onset HIT. 

Such patients have always had been exposed to heparin in 

the recent past, usually within the last 30 days. In most 

cases, cardiac surgery patients have a history of recent 

heparin exposure (e.g., during preoperative cardiac 

catheterization). Therefore, the rapid onset of HIT should be 

considered in such patients. 

 

4.1.2. Thrombocytopenia  

The percentage drop in platelet count is measured by the 

peak platelet count after heparin exposure. Platelet count 

reduction is a major clinical manifestation of HIT. 

Thrombocytopenia may occur as either an absolute decrease 

in platelet count (<150 x10
9
/L) or a relative decrease of 30-

50% of the baseline platelet count. 

 

Absolute thrombocytopenia in HIT is often moderate (50-70 

x10
9
/L) and is usually not associated with bleeding 

complications. Severe thrombocytopenia (<20 x10
9
/L) may 

occur as a manifestation of fulminant DIC. [17] Following 

cardiac surgery, platelet counts usually exceed the baseline 

platelet count on postoperative days 5 to 7, peak 

approximately on day 14, and remain elevated above 

baseline for several weeks before returning to preoperative 

levels. In patients with baseline thrombocytosis, platelet 

counts may remain above 150 × 10
9
/L, even if it decreases 

by more than 50%. [22] 

 

4.1.3. Thrombosis and other manifestations  

Thrombotic incidents in HIT patients are up to 70%, despite 

thrombocytopenia. Thrombotic complications can affect the 

venous and arterial vessels and/or microcirculation. 

Postoperative patients with HIT prone to venous 

thromboembolism are at higher risk of developing venous 

than arterial thrombosis. In contrast, arterial thrombotic 

complications are more common in patients with HIT who 

have cardiovascular disease or have undergone cardiac or 

vascular surgery. [1]Ischemic finger is a common 

occurrence among cardiac surgery patients and can be 

considered a sign of HIT. Although HIT may cause small 

vessel thromboembolism and digital ischemia, other 

etiologies, such as hypotension, vasopressors and underlying 

peripheral arterial disease, are likely to be more common in 

this setting. [22] 

 

4.1.4. Othercausesofthrombocytopenia 

In all patients with suspected HIT, it is appropriate to 

evaluate the possible presence of other probable causes of 

thrombocytopenia. As noted earlier, after CPB, platelet 

counts decreased by an average of 40% in the first 48 to 72 

postoperative hours. A smaller drop is expected after off 

pump surgery. In one study, the use of an aortic balloon 

pump resulted in an average decrease in platelet count of 

63% +/- 4% over 4 days. Platelet counts were restored 

rapidly after balloon pump removal. [28] Like CPBs, 

Extracorporeal membrane oxygenation (ECMO) and 

Ventricular Assist Devices (VADs) lead to high risk of 

developing HIT. Especially in cardiac patients, 

thrombocytopenia is due to the use of glycoprotein IIb / IIIa 

antagonists in 0.2 to 2% of patients and may occur within 

hours after the infusion. [29]The use of various drugs in 

resuscitation patients may also lead to thrombocytopenia. 

Vancomycin is a recognized cause of drug-induced immune 

thrombocytopenia, especially in resuscitation patients or the 

elderly. [30] 

 

4.2 Lillo-Le Louët scoring system 

 

The scoring system developed by Lillo-Le Louët et al. was 

specifically designed to evaluate the post-CPB HIT. The 

model was obtained from 84 patients with suspected HIT 

after CPB. Independent risk factors for HIT in the cohort 

under study include a two-phase platelet count profile, an 

interval of ≥5 days from CPB to putative HIT, and a CPB 

duration of> 118 minutes. These variables were used to 

construct a model that correctly classified 34 of 35 HIT-

positive patients and 28 of 49 HIT-negative patients in the 

study group.[26] 

 

4.3 Laboratory methods 

 

The presence of HIT antibodies is a laboratory criterion 

confirming the diagnosis of HIT. There are two classes of 

laboratory methods: immunological and functional. 

Immunological tests are often used for initial evaluation. 

These include ELISA and PaGIA. Immunological tests can 

be polyspecific IgG/IgM/IgA and monospecific IgG. They 

deliver fast results, are easy to implement and affordable. 

Immunoassays measure the presence of anti-PF4 / heparin 

antibodies using various antibody capture platforms 

(enzyme-linked immunosorbent assay, particle gel, 

immunoturbidimetric, etc.).Advantages of immunoassays 

are technical simplicity and high sensitivity (> 99%). 

However, immunoassays have low specificity (30-70%) for 

the diagnosis of HIT due to the occurrence of 

seroconversions. The specificity of immunoassays can be 

enhanced by detection of IgG antibodies and numerical 

quantification of optical density (OD) and/or titers. 

[17]Negative result in immunological methods has up to 

99% negative predictive value (NPV). Retesting is not 

necessary unless there is a change in the patient's clinical 

status. Immunological methods have an excellent sensitivity 

of 95-100% but low specificity (<90%), i.e. they have a low 

positive predictive value (PPV). [17]Antibodies against PF4 

- heparin have been implicated in the pathogenesis of HIT. 

However, not all antibodies with this specificity are 

pathogenic. Therefore, a positive test result in an 

immunological assay such as PaGIA (or ELISA) should be 

taken with caution and functional assays should probably 

also be considered.On the other hand, the absence of 

antibodies makes HIT very unlikely. 

 

Functional methods reflect the capacity of HIT antibodies to 

activate normal platelets. These include: serotonin release 

method (SRA) - gold standard [20], heparin-induced platelet 

activation (HIPA), argentometry, flow cytometry. Functional 

methods are useful in positive immunological tests and, if 

necessary, re-exposure to heparin. They are characterized by 

high specificity> 95%, sensitivity 56-100%, and PPV 89-

100%. [17] 
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The difficult diagnosis of HIT makes close collaboration 

between the clinical laboratory and specialists extremely 

important. Rapid rejection or confirmation of HIT is useful 

for making the right therapeutic decisions. 

 

5. Treatment 
 

The goals of the treatment of HIT are: interruption of the 

pathological immune response, suppression of uncontrolled 

thrombin generation, initiation of an alternative non-heparin 

anticoagulant, avoidance of vitamin K antagonists, avoiding 

vena cava filter insertion, reduction of platelet transfusions. 

Immediate discontinuation of all forms of heparin 

administration, including s.c. injection, i.v. infusion and 

flushing of venous catheters with heparinized serum is 

required. The approximate risk of cross-reactivity with anti-

PF4-heparin antibodies when using LMWH is about 90%. 

[20] 

 

Stopping anticoagulation with heparin alone does not reduce 

the risk of thrombosis. Interruption of uncontrolled thrombin 

formation is required. Alternative non-heparin 

anticoagulants, direct and indirect thrombin inhibitors, are 

used for this purpose. 

 

Direct thrombin inhibitors: (DTI) - inhibit free thrombin 

and fibrin-bound thrombin; the dose is easily predictable and 

the anticoagulation with them is stable with prolonged 

infusion, since they are not inhibited by plasma proteins. 

They have a short half-life and have no specific antidote. 

[29] The molecular structure of DTI does not allow cross-

reactivity with anti-P4-heparin antibodies. FDA-approved 

are two drugs: Argatroban and Lepirudin. They are used 

according to different indications. Bivalirudin is also a DTI. 

 

Bivalirudin: Authorized for PCI use only in patients 

without HIT. Its degradation is enzymatic and the 

degradation products are excreted by the kidneys. It is used 

with caution in the cardiac surgery of patients with HIT. 

Intraoperative control of anticoagulation - activated clotting 

time (ACT). 

 

Argatroban: A synthetic molecule that inhibits the active 

part of thrombin. Its half-life is 30-50min. It is used for the 

prevention and treatment of HIT, as well as in percutaneous 

coronary intervention (PCI) in patients with HIT. It is 

metabolized in the liver, so the dose should be adjusted in 

patients with hepatic impairment. It affects INR more than 

other DTIs. [29] 

 

Lepirudin: Used to treat HIT and HITT. Authorized for use 

only in the USA. It is excreted by the kidneys and the dose 

should be consistent with renal function. Half-life 90 min. It 

is extremely binding to thrombin, leading to an increased 

risk of bleeding compared to other DTIs. There is a narrow 

therapeutic window. Target APTT < 65 s, i.e. about 2.5 

times the normal value. It is a recombinant protein obtained 

from yeast. In some cases, there is formation of antibodies 

against Lepirudin, which could lead to a change in dose. In 

cardiac operations under ECC, where prolonged hypotension 

leads to acute liver failure or correction of the abdominal 

aorta, which occasionally damage the renal vessels, 

Lepirudinshould be avoided because of its dependence on 

renal clearance. In such cases, the drug of choice may be 

Bivalirudin. [20,29] 

 

Desirodin: FDA-approved for use in the prevention of DVT 

in hip surgery. Permitted for use outside the US. Formation 

of antibodies against Lepirudin is possible. [29] 

 

Indirect thrombin inhibitors: They do not directly inhibit 

thrombin but are co-factors of antithrombin and potently 

potentiate its action. They are excreted by the kidneys and 

the dose is adjusted for renal failure. They have no sure 

antidote for bleeding. [29] 

 

Fondaparinux: It is a synthetic pentasaccharide approved 

for the treatment and prevention of DVT and PTE. It only 

inhibits Factor Xa. It has excellent bioavailability and the 

standard dose has a very good predictive anticoagulation 

effect. Cases have been reported where, after treatment with 

Fondaparinux, patients had anti-platelet F4 / heparin 

antibodies without developing HIT. [29,31] 

 

Danaparoid: A mixture of glycosaminoglycans. It mainly 

inhibits Factor Xa but also to a lesser extent inhibits Factor 

II (thrombin).  

 

Direct oral anticoagulants: Apixaban, Rivaroxaban, 

edoxaban and betrixaban are oral inhibitors of Factor Xa, 

while Dabigatran is an oral DTI. Direct oral anticoagulants 

theoretically find their place in the treatment of HIT. 

 

For patients with HIT in need of intravenous 

anticoagulation, the first-choice drugs are Argatroban and 

Lepirudin (evidence-based medicine). If positive antibodies 

are available for HIT, it is recommended to delay surgery 

until the values of the latter become negative. UFH can then 

be used. In a patient with a history of HIT and no time for 

antibody testing, UFH may be used if 100 days have elapsed 

since HIT was discovered. If an emergency cardiac surgery 

is required in a patient with HIT, off pump surgery is 

preferable given the lower dose of anticoagulant. In such 

cases, bivalirudin and lepirudin can be used. [29] 

 

It is a paradoxical strategy to combine heparin with a strong 

short-acting anti-platelet agent such as iloprost or 

thyrophiban to inhibit or reduce the risk of developing a HIT 

response. However, when the effect of iloprost or thyrofiban 

is exhausted, patients may again be at risk for developing 

HIT-related complications. Preoperative or intraoperative 

plasmapheresis aims to reduce the level of HIT antibodies 

and thus reduce the thrombotic risk. In this case, it is 

possible to use UFH during CPB. 

 

Switching to oral therapy: patients with acute HIT receiving 

vitamin K antagonists (VKA) are at risk of a thrombotic 

incident (often gangrene of the limb) due to protein C 

depletion. [22] VKA overlap starts with a low initial dose, 

lower than 5mg daily, whereas the overlapping period is 

about 5 days. [20] 

 

High-dose IVIG may play a role in selected clinical 

situations as a way to reduce or eliminate heparin-dependent 

platelet activation in a patient who continues to have 

positive antibodies to HIT and who is intentionally re-
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exposed to heparin due to need for cardiac or vascular 

surgery. [32] 

 

6. Discussion 
 

Patients in cardiac surgery and cardio-anesthesia are at risk 

of developing HIT. Anesthesia during cardiac surgery with 

CPB in a patient with HIT is a challenge and so is the 

follow-up and treatment in cardiac resuscitation. This is why 

UFH and LMWH should always be used with caution. 

Collaboration between different specialists - surgeon, 

anesthesiologist, hemostasis specialist is of particular 

importance. Knowledge of the risk factors and pathogenesis 

of HIT, as well as the interpretation of clinical 

manifestations, laboratory tests, and the application of rapid 

systems can lead to faster diagnosis of HIT and, accordingly, 

a change in patient treatment. 
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