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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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HEMODIALYSIS PATIENTS AND DISEASE MANAGEMENT STRATEGY
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Abstract.
The objective of this study is to investigate the impact of 

heparin-induced thrombocytopenia syndrome on individuals 
undergoing hemodialysis. Heparin-induced thrombocytopenia 
in hemodialysis patients (HD-HIT) is a condition believed 
to occur in hemodialysis patients who experience a sudden 
decrease in platelet count or unexplained blood clotting, 
particularly when there is evidence of thrombosis in the dialysis 
circuit despite adequate heparin dosage. HD-HIT is thought 
to be caused by a drug reaction and hyper immunoglobulin 
syndrome. It often occurs in the third to fifth session). Although 
the sensitivity ELISA test can yield a positive outcome for 
anti-PF4/heparin complex antibodies (HIT antibodies), the 
diagnosis is usually verified by a functional assay. Discontinue 
all sources of heparin, including those used for flushing or 
locking catheters, promptly upon the emergence of clinical 
suspicion of hemolysis. Alternative non-heparin anticoagulants 
should be resumed for dialysis, preferably a direct thrombin 
inhibitor. It is critical to start treatment as soon as possible 
because within 30 days of ceasing heparin, thrombus formation, 
including a clotting circuit, can become more complicated. This 
study used two cases from two patients who suffer from HD-
HIT, and it concluded that it is necessary to diagnose heparin-
induced thrombocytopenia syndrome as soon as possible, as it 
may lead to a high rate of infections and deaths if left untreated 
since dialysis patients are frequently exposed to heparin. Their 
condition may lead to moderate thrombocytopenia.

Key words. Colistin antibiotic, Hemocoagulation, 
Hemodialysis, Heparin-induced thrombocytopenia (HIT), 
Immunological test, Klebsiella pneumonia.
Introduction.

Heparin has traditionally been employed in hemodialysis 
facilities as an anticoagulant for securing long-term hemodialysis 
catheters and the extracorporeal circuit Furthermore, both low 
molecular weight heparin and unfractionated heparin have been 
employed. There has been a rise in the occurrence of type II 
heparin-induced thrombocytopenia (HIT) in recent years. The 
occurrence of this phenomenon is attributed to the creation of 
antibodies against the heparin-platelet factor complex, resulting 
in a decrease in platelet levels and an increased susceptibility 
to the development of blood clots in veins and arteries. A 
recent survey found that the prevalence of heparin-induced 
thrombocytopenia syndrome in hemodialysis patients was 
0.26% (Dasgupta) in the United Kingdom. This is due to the 
widespread use of heparin in hemodialysis, whether to prevent 
blood clotting in the extracorporeal circuit or to lock catheters. 
It is, therefore, crucial to have a policy for specific and precise 

diagnosis and treatment of this syndrome in dialysis patients [1-
7].

A significant and potentially deadly side effect of heparin use is 
heparin-induced thrombocytopenia, which can occur in a specific 
percentage of patients. Around 10% of patients diagnosed with 
HIT are categorized as Type 1 HIT or non-immune. This specific 
variety of HIT is distinguished by the aggregation or retention of 
platelets as a result of the direct interaction between heparin and 
platelets in the bloodstream. This interaction usually happens 
during the first three days after starting the medication and 
only causes mild thrombocytopenia (rarely less than 100,000/
mm3), which generally goes back to normal after stopping the 
heparin. Autoantibodies related to the heparin-platelet factor 
4 complex result in type 2 HIT, also called immune-mediated 
hemolysis. It typically appears 7–21 days after exposure, but 
it may appear suddenly in people who have taken heparin in 
the previous 90 days. The condition could deteriorate in these 
situations if an anaphylactoid reaction occurs within 30 minutes 
of delivery. In Japan, nafamostat mesylate, a versatile protease 
inhibitor with a wide range of activity, is occasionally employed 
as a substitute for heparin. There have been no clinical trials 
conducted to assess the effectiveness of HIT care, even though a 
small number of patients have demonstrated successful removal 
of blood clots and a gradual restoration of platelet count to 
its original level during a subsequent treatment session with 
nafamostat mesylate. Although (HD-HIT) can occur at the start 
of a heparin dialysis session, specific individuals with PF4/
heparin complex antibodies are susceptible to developing late-
onset thrombocytopenia syndrome [8-15]. 

Objective. The current study aims to determine the effect of 
heparin-induced thrombocytopenia syndrome on hemodialysis 
patients. 
Methodology.
Case 1.

A 55-70-year-old female who suffers from chronic kidney 
disease stage 3 was admitted due to fever, edema, oliguria, 
and dyspnea, in addition to pallor and suprapubic tenderness. 
The results of the tests pointed to a urinary tract infection. She 
received HD treatment with unfractionated heparin (UFH) and 
intravenous (IV) antibiotics. On the 9th day of dialysis, platelets 
decreased, reaching a nadir of 59000/µL on day eleven. Her 4T 
score was 4. Moreover, her heparin-induced platelet aggregation 
test was positive, and it is one of the confirmatory functional 
assays for heparin-induced therapy (HIT) that examines how the 
patient's serum activates normal donor platelets in the presence 
of low-dose heparin [16-18], that shown in Tables 1 and 2.
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Frequency of HIT in dialysis patients.
Studies suggest that between 1 to 5% of individuals who 

receive heparin may get heparin-induced thrombocytopenia 
(HIT). However, the incidence of HIT is considerably lower 
in patients treated with low-molecular-weight heparin. The 
variability in the specificity of the assays used to identify HIT 
antibodies may contribute to the differences in the occurrence 
rates of HIT. Furthermore, HIT antibody assays generally 
identify both pathogenic and non-pathogenic antibodies, 
irrespective of thrombocytopenia. A study is underway to assess 
the potential risk of thrombosis in individuals who do not have 
thrombocytopenia but exhibit a consistently high level of long-
term HIT antibodies. However, the clinical implications of this 
finding is now uncertain. Although heparin is the most effective 
anticoagulant for dialysis, there is less data on the occurrence 
of heparin-induced thrombocytopenia (HIT) in dialysis patients. 

Case 2.
A 70–90-year-old Caucasian female patient with stage 4 chronic 

renal disease and hypertension had a multiresistant Klebsiella 
pneumoniae urinary tract infection that was treated with an 
intravenous Colistin antibiotic. She started getting hemodialysis 
via a central venous catheter as her kidney function declined. 
After fifteen days of initiating renal replacement medication, 
she developed thrombocytopenia. Her 4T score was 5, and the 
source of the disease was not evident. The use of anticoagulants 
during dialysis was stopped, and a serological examination was 
requested to detect antibodies associated with heparin-induced 
thrombocytopenia (HIT). Citrate was used as an anticoagulant 
for the central venous catheter. Antibodies against heparin-PF4 
complex were identified. Following a two-week period, she was 
taken to a hemodialysis center and administered warfarin to halt 
the bleeding. [19-21], that shown in Tables 3 and 4.

4Ts Defining Events Score=2 Score=1 Score=0

Thrombocytopenia
Decrease from baseline 
to the lowest platelet 
count.

> -40-60% and ≥15,000-25,000/
μl without surgery within 3 days 
beforehand.

30-50%
after 3 days of operation, platelet 
counts dropped by -17,000-20,000/
µL, or over 60% from baseline.

<30%
Or
<11,000/µL

Timing of platelet 
count drop

Onset of low platelet 
counts after starting 
heparin

5–10 days, Or less if heparin exposure 
began before 25-35 days.

Heparin exposure within 40-90 days 
is likely to occur within 5-10 days, 
after day 10, or within 2-5 days.

<7 days: no heparin 
exposure

Thrombosis (other 
clinical appearance) ---

Identify new cases of thrombosis 
associated with UFH, adrenal 
hemorrhage, or systemic response.

Therapeutic anticoagulation may 
result in venous thromboembolism, 
blood clots, or skin lesions at heparin 
injection sites.

N/A

Another source for 
thrombocytopenia --- N/A possible cause possible cause

Table 1. Confirmatory functional tests for heparin-induced thrombocytopenia.

Age Comorbidities Serum of 
procalcitonin (ng/mL)

culture of 
Blood culture of Urine

Baseline 
creatinine (mg/
dL)

CBC on presentation

60 HTN, 
2 DM, CKD 3 5.6 - Klebsiella 

pneumoniae Approx 6.0
Hb-10 g/dL
TLC-11750/μL
Plt-170500/μL

Table 2. Compilation of different data of patient.

Patient History Onset day/laboratory Thrombotic events Therapy Follow-up

70-90 years
female

December 9, 2015: G5D → 
G4 CKD Hypertension causes 
CKD. Sepsis and colistin 
nephrotoxicity cause AKI.

Hb D15: 10.4 g/dL Anti-PF4/
Hep+. Nadir Plt: 33 × 1094-
T's Score: 5.

----
Heparin
Citrate lock 
Warfarin

Plt 99 × 109 
Hemodialysis

Table 3. Characteristics of Patients.

Classify 2 points 1 points 0 points

Thrombocytopenia The platelet count drops by more than 
60%, reaching a low of 150 × 10/l.

Platelet count decreases by 30-50% or 
minimum 10-19 × 109/l.

Platelet counts drop by <25-35% 
or nadir <10 × 109.

Time Occurs within 7 days or 2 days if 
exposure occurs within 25-35 days.

Begin on 3 days ten or, if exposed 
within the preceding 25-35 to 90 days, 
occur in less than 2 days.

Early platelet decline without 
exposure to them.

other
sequel of Thrombosis 

Heparin bolus, skin necrosis, and new 
thrombosis.

Erythematosus skin lesions; potential 
thrombosis; repeated thrombosis N/A

Another cause of 
thrombocytopenia need a more precise reason. There is an obvious possible reason. A clear alternative reason is clear.

Table 4. 4T- Score of Patients.



161

It was anticipated that a survey aimed at all dialysis patients, 
encompassing both acute and chronic stages, would have a 
low frequency of HIT [22-26]. There is a notable disparity in 
the occurrence rate of HIT between two surveys that involve 
different groups of participants. A study found that among 
participants who had received dialysis therapy for less than 
three months, a relatively high frequency of 3.2% experienced 
the described condition. In contrast, among chronic dialysis 
patients who had received treatment for longer than three 
months, a low frequency of 0.6% experienced the condition. 
Consequently, there is a difference in the frequency of HIT in 
recently treated and chronically maintained dialysis groups 
within the dialysis population. The occurrence rate of HIT in the 
first group is comparable to that in the heparin-sensitive group. 
In the second type, HIT is infrequently recognized as a relapse 
of HIT when a patient undergoes alterations in immunological 
tolerance as a result of cardiovascular, orthopedic, and high-
dose erythropoietin treatment, hence causing an unfavorable 
response that triggers platelet activity [27-30]. 
Diagnosing HD-HIT patients.

A step-by-step assessment is used to identify HD patients who 
are connected to HIT. First, the platelet count is evaluated using 
<150×109/L and > 30% defined ranges. Examining the patient's 
thrombocytopenia during days 10–40 is the next step if there 
are no other explanations for the patient's circuit clotting. Due 
to heparin's limited usage in dialysis, which lasts about 5 hours 
daily, HD-HIT timing is often administered over a greater range 
than usual. A clotting circuit's existence, a positive ELISA added 
to characterize platelet decrease, and appropriate timing should 
all be regarded as indicators of HIT. A patient diagnosed with 
HD-HIT, who shows the predicted pattern of platelet decrease, 
clotting circuit, thrombocytopenia, and positive ELISA four-
factor combinations, is likely to have a high likelihood of 
testing positive on the 14C serotonin release test. Patients who 
have thrombocytopenia and are undergoing hemodialysis, 
with positive ELISA results and no circuit clotting, exhibit a 
moderate occurrence of positive 14C serotonin release assays. 
There are four distinct diagnostic levels that can be identified: 
The phrase "HD-HIT most likely" suggests a high likelihood of 
HD-HIT, supported by a notable positive rate reported in 14C 
serotonin release tests. "HD-HIT likely" indicates a probable 
occurrence of HD-HIT, with a moderate rate observed in a 
functional assay. The term "unlikely" suggests that the timing 
is not within the expected range and there is a negative ELISA 
result despite the presence of a clotting circuit. The phrase "HIT 
less likely" suggests that the likelihood of clotting or thrombosis 
is low, notwithstanding a positive ELISA test [31,32].

 When HD patients receive the recommended anticoagulation 
with heparin, unexpected platelet count declines occurring 

between 10 and 40 days, and the abrupt appearance of clots 
in the dialyzer and circuit are clear signs of HIT. Suppose 
thrombocytopenia, platelet fall timing, and an ELISA result 
are present in an HD patient with suspected HIT [33,34]. In 
such situations, these attributes might help validate the clinical 
significance of clotting in the circuit as a diagnosis of Heparin-
Induced Thrombocytopenia (HIT), as specified in Table 5.
Pathophysiology.

Heparin-induced thrombocytopenia is defined as a decrease 
in the number of platelets that happens either during or shortly 
after being exposed to heparin. Despite heparin's discovery 
occurring about a century earlier, the specific attributes that 
identify heparin-induced thrombocytopenia (HIT) were initially 
recognized in the early 1970s. Subsequently, there was a rise 
in the number of reports regarding an illness that maybe has 
an immunological foundation. The user's text is empty. It is 
widely recognized that HIT occurs as a consequence of an 
immunological response in which antibodies (specifically IgG) 
are produced against heparin and platelet factor, leading to 
possible harm. The numeral 4. The IgG/PF4/heparin complexes 
engage with and stimulate platelets in the circulation via their 
Fc receptors, augmenting thrombin synthesis and promoting 
platelet aggregation [35-38].

Curiously, even while the number of platelets is decreasing, 
there is a clear clinical indication of an elevated likelihood 
of developing arterial or venous blood clots. Patients from 
medically vulnerable populations, such as those with renal failure 
or in need of renal replacement therapy, frequently develop the 
illness due to their pre-existing increased vulnerability to blood 
clot development. These individuals frequently experience 
thrombocytopenia due to concurrent factors unrelated to HIT 
[39-41]. 
Incidence.

Based on a thorough evaluation of immune-mediated 
heparin-induced thrombocytopenia (HIT), persons who are 
treated with heparin for more than four days may experience 
immune-mediated HIT at a rate ranging from 0.25% to 5.0%. 
A meta-analysis found that the overall incidence of immune-
mediated HIT is 2.6%. The majority of patients have undergone 
challenging vaccination, typically with unfractionated or, less 
frequently, low-molecular-weight heparin (LMWH). It indicates 
that using LMWH instead of unfractionated heparin (UFH) can 
reduce the chance of getting HIT by up to 30 times, while it's 
still debatable if this risk reduction extends to long-term LMWH 
usage. Regarding pharmacokinetic features, LMWHs, with 
their shortened polysaccharide chains, are preferable to UFH 
in individuals with normal renal function [42-46]. However, it 
is debatable whether people suffering from renal failure may 

Step 1: The most crucial thing is to identify HIT.
1. Thrombus occlusion of the arteriovenous fistula/grafting and 
unexpected dialyzer/circuit clotting despite adequate heparin infusion.
2. Lack of clotting factors such raised hematocrit, increased 
ultrafiltration rate, intradialytic lipid transfusion, reduced blood flow, 
and elevated hematocrit.
3. Check main thrombocytopenia.

Step 2: Emergent procedure for a patient who may have HIT: 
1. Immediately cease dialysis and install a complete extracorporeal 
circuit.
2. Return dialysis to argatroban (lepirudin); 3. Check for clots after 
switching heparin substitutes.
4. Avoid heparin flushing on non-session days.

Table 5. Management strategy for (HIT) in hemodialysis patients.
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benefit from these advantages. The primary constraint lies in the 
fact that LMWHs are primarily excreted through the kidneys, 
resulting in a significant prolongation of their biological half-
life, and potentially leading to renal failure. Nonetheless, 
there is now a tendency in many dialysis centers in the UK to 
utilize LMWHs rather than UFH due to their effectiveness and 
simplicity (one-time bolus dosage) [47]. 

To prevent clotting in the extracorporeal circuit, unfractionated 
or LMWHs are currently employed in most renal units. 
Furthermore, heparin is utilized as a line-lock solution in certain 
patients with dialysis access by catheter alone. Therefore, 
heparin is administered three times a week for many patients 
receiving regular maintenance hemodialysis treatment, or it 
may be permanent for some of them. While the current study 
on the incidence rate for this particular demographic is limited, 
it has the potential to pose a serious issue for patients who 
require heparin for their routine hemodialysis treatment. The 
likelihood of experiencing HIT may be elevated in some patient 
populations, particularly in individuals who have undergone 
cardiac surgery and are of the feminine gender [48-50].

HIT was historically considered a neglected or undetected 
ailment, leading to a presumed low occurrence. 
Scope.

This guide is intended for the use of nephrology medical 
staff and all registered and qualified nurses with experience in 
dialysis or who work under the direct supervision of specialized 
dialysis nurses. 

Clinical guidelines are guidelines only, so interpretation 
and application of these guidelines remain the practitioner's 
responsibility. If you doubt anything, consult a specialist 
colleague or expert [51].
Anticoagulation for hemodialysis for patients diagnosed with 
HIT.

Heparin should not be used for anticoagulation when a patient 
has been diagnosed with heparin-induced thrombocytopenia or 
if it was highly suspected before testing (and further testing is 
needed). The recommended local policy is Fondoparinox, but it 
is important to note that although this drug is widely used, it is 
considered off-license use. Argatroban can also be used but is 
more complex and expensive [52].
Fondaparinux:

Fondaparinux is an artificial and specific activated Factor X 
(Xa) inhibitor. The specific inhibition of Factor Xa mediated by 
antithrombin (AT) is the cause of fondaparinux's antithrombotic 
action. Fondaparinux enhances the neutralization of Factor 
Xa by AT by roughly 300 times by its selective binding to AT. 
Fondaparinux, when taken at recommended doses, did not affect 
prothrombin time (PT)/International Normalized Ratio (INR), 
activated partial thromboplastin time (aPTT), active clotting 
time (ACT), bleeding time, or fibrinolytic activity. Fondaparinux 
levels are used to monitor the possibility of fondaparinux's 
cumulative impact [53]. 

It is not recommended to utilize fondaparinux for 
anticoagulating the hemodialysis circuit.

The half-life of fondaparinux is prolonged up to 72 hours 
in individuals having a creatinine clearance of less than 30 

mL/min. Fondaparinux is 64–77 percent eliminated in urine 
completely intact. Hemodialysis eliminates fondaparinux [54].
Dosing recommendations.

Initial dose:
• A starting dose of 0.05 mg/kg is advised, with a maximum 

dose of 3 mg.
• Using a 1 mL syringe, withdraw the recommended dosage 

and dilute it with 20 mL of 0.89% sodium chloride.
• At the beginning of dialysis, inject into the dialyzer's arterial 

side.
Dose adjustment:

• Consider raising the fondaparinux dose by 0.01 mg/kg 
during the subsequent dialysis session for individuals with three 
consecutive dialysis sessions when the circuit clots.

• A dosage decrease of 0.02 mg/kg should be considered for 
the next dialysis session if peak fondaparinux levels exceed 0.5 
microgram/mL.

• Only peak levels should be used to guide dose adjustments.
Re-exposure to heparin.

The concept of heparin re-exposure relies on a distinct 
immunological reaction that entails the stimulation of B-cells 
independently of T-cell involvement. This reaction lacks 
memory, which may explain the temporary nature and absence 
of a recall response in the anti-PF4/heparin immune response. 
Patients with a history of heparin-induced thrombocytopenia 
(HIT) do not possess any immunological recollection of the PF4/
heparin complex antigen. Therefore, it is safe to expose them to 
heparin again after their HIT antibodies have been eliminated 
from their bloodstream. However, there is limited consensus 
among medical professionals about the reintroduction of heparin 
for acute heparin-induced thrombocytopenia (HIT). Following 
the failure of ELISA to detect HIT antibodies, re-exposure is 
necessary for a minimum of 100 days. Upon discontinuation of 
heparin, there are significant variances in the reduction of optical 
density in ELISA. Even after several years, a short-duration 
type can still be detected, even if a positive ELISA test result 
remains. It is recommended that all patients undergo ELISA 
monitoring until the detection of HIT antibodies stops, as the 
different half-lives of these antibodies can reveal their unique 
characteristics. Re-exposure to heparin should be permitted 
under negative ELISA after implementing suitable emergency 
precautions, such as platelet counts. The majority of patients 
who are exposed to heparin again do not have a recurrence of 
heparin-induced thrombocytopenia (HIT), unless they undergo 
heart surgery or catheter intervention and, in exceptional 
circumstances, get platelet-stimulating medicines. Patients with 
HD who have a consistent titer with an optical density over 0.4 
should avoid further exposure to heparin, as it would heighten 
the likelihood of HIT recurrence, which is linked to the reuse of 
heparin [55-60].
Bleeding complications with fondaparinux.

Fondaparinux does not have a particular antidote. In the event 
of significant bleeding issues, fondaparinux medication should 
be stopped immediately. Prompt investigation is also necessary 
to determine the underlying source of bleeding problems. 
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Consult a hematologist about the management of bleeding 
problems [61].
Argatroban:

Argatroban is a hepatic clearance agent with a short half-
life (60 minutes) and thrombin inhibition. Because of this, it 
is the recommended medication for patients who have renal 
impairment or who have plans for invasive operations [62].
Argatroban dosing:

A bolus of 300 micrograms/kg of argatroban should be taken 
first, and then two micrograms/kg/min should be continuously 
infused. An hour before the hemodialysis treatment concludes, 
the maintenance infusion should be stopped [63].

If there is no visible thrombosis in the blood vessels or circuit 
of the patient, the dose can be lowered to 1 microgram/kg/min 
and titrated to a lower target APTT ratio of 2–3.5 (rather than 
the typical 2–3.5).

A 75-kilogram patient, for instance, would have 18.75 mg 
(18750 micrograms) ×80 = 19.50 micrograms; 18.75 milliliters 
of the 1 mg/ml infusion bag.

As instructed, please take the necessary amount from the 
infusion bag diluted earlier (1 mg/ml) and give it at least three 
minutes.
Monitoring of Argatroban treatment.

Achieve a systemic APTT ratio between 2 and 3.5. When 
using a direct argatroban test in the future, please refer to the 
recently updated UHL hematology guidelines (which are still in 
development) [64].

When initiating continuous therapy, measure the first APTT 
two hours after the commencement of the treatment at a rate of 
one or two micrograms/kg/min or four hours if the starting rate 
is 0.7 micrograms/kg/min.

To determine the maintenance dose of Argatroban, patients 
receiving chronic outpatient hemodialysis should have their 
APTT evaluated during their first three HD sessions. Subsequent 
observation should be predicated on clinical assessment, such as 
indications of hemorrhage or thrombosis, and any alteration in 
clinical state, such as acute sickness or liver function [65-67].

Locking of hemodialysis catheters in patients diagnosed with 
HIT.

Eliminate all heparin sources in patients with a diagnosis of 
HIT or with a high or moderate pretest likelihood (waiting for 
findings of further investigations) to avoid significant thrombotic 
consequences. HD catheters (both tunneled and non-tunneled 
catheters) should not be locked with heparin or in conjunction 
with TauroLock (see the protocol). Taurolock alone should be 
used to lock catheters. In cases where this is inappropriate or 
does not keep the catheter in place, urokinase 13000 units or a 
solution containing citrate should be used [68,69], that shown 
in Table 6.
Management of HD-HIT patients.

Medical professionals can quickly identify visible clotting 
in the circuit, such as in blood chambers, tubes, and dialyzers, 
during the session. Consequently, care of HIT may commence 
promptly upon suspicion that clotting is caused by HD-HIT. 
When a diagnosis of HIT is confirmed based on a strong clinical 
suspicion, it is crucial to immediately stop the use of all types 
of heparin, including low-molecular-weight heparin, heparin 
flushing, and heparin-coated catheters or devices. Timely 
identification of HIT in the extracorporeal circuit is essential for 
the dissolution of blood clots, and if clot formation is suspected 
to be due to a shortage of heparin, additional heparin infusion 
should be abstained from. To proceed with the dialytic operation, 
it is necessary to install a new dialyzer and extracorporeal circuit 
devices. If the circuit clotting prevents the completion of the 
operation, it is imperative to initiate the session promptly using 
an alternative anticoagulant. The assessment presented in Table 
7 can be utilized to validate the diagnosis of HIT [70-73].

Argatroban, lepirudin, and danaparoid are the preferred 
alternative anticoagulants for hemodialysis patients with 
heparin-induced thrombocytopenia (HIT). Danaparoid is a low 
molecular weight molecule that resembles heparin. Despite 
repeated administration of danaparoid to HD-HIT patients, it 
does not adequately prevent bleeding in these individuals due 
to its significant cross-reactivity in clinical settings. Lepirudin 
is a recombinant thrombin inhibitor derived from hirudin. It is 

Key achievement indicator Evaluation method Repetition Lead
HIT is not seen in kidney disease 
patients. Total positive HIT assays. frequent N/A

every year -
use make use of Argatroban - frequent -

Table 6. Monitoring and Audit Criteria.

Regular Identification of 
HIT

Platelet fall
(≤150×109/L)

Limits of 
coagulation

Timing of reduced 
(15-35 days)

ELISA
(IgG, IgA, IgM)

Estimates of 
positive SRA

ONE most probable + + + Pos. high
(~80-100%)

TWO probable + − + Pos. moderate
(~85%)

THREE less probable + − + Pos. Less moderate
(~80%)

FOUR unprobable + + + Neg. - (0%)

Table 7. Evaluate patients with three clinical factors and ELISA.

+, clinical factor present, −, not present, SRA, 14C serotonin release assay.



164

tough to regulate the dose appropriately for HD-HIT patients 
since the kidneys primarily remove the medication and have 
a noticeably longer half-life in uremic patients. Argatroban, a 
synthetic direct thrombin inhibitor formerly known as MD805, 
is non-immunogenic and does not bind to HIT antibodies. 
Unlike lepirudin, Argatroban is predominantly metabolized 
by the liver and its elimination time is slightly extended in 
those undergoing hemodialysis. As an alternate anticoagulant, 
argatroban is primarily used to avoid extracorporeal circuit 
clotting in patients with HD-HIT. The medication is administered 
continuously at a rate of 2 micrograms per kilogram per minute, 
as long as the patient's liver function is normal. The treatment 
begins with an initial dose of 250 micrograms per kilogram 
at the commencement of dialysis. The empirical goal of dose 
adjustment is to achieve a 2–3.5-fold increase in the activated 
partial thromboplastin time (APTT), which is equivalent to 
prolonging the duration of heparin administration. After the 
acute phase of HIT is over, the dosage can be reduced to less 
than 2μg/kg/min, resulting in a 2–3.5 times longer APTT. In 
order to avoid unforeseen hemorrhagic complications, it is 
necessary to reduce the dosage to a level below 2μg/kg/min, 
taking into account the extent of liver failure. The resolution 
of HIT symptoms can only be achieved by substituting heparin 
with argatroban during dialysis. While there is a lack of data 
supporting the use of systemic argatroban medicine on non-
session days, it is possible that argatroban anticoagulation could 
decrease the occurrence of new and worsening thrombotic 
events [74-79].
Diagnosis.

Since HIT is a clinical–pathological disease, a doctor should 
consider the possibility of making a clinical diagnosis of the 
syndrome before making an initial assessment in response to a 
noted decrease in platelet count.

The most used scoring method, the 4T scoring system, 
evaluates the level to which the clinical picture supports a HIT 
diagnosis that shown in Table 8). Scoring systems can be used 
to identify patients who have an equal chance of having both 
heparin-induced thrombocytopenia (HIT) and other conditions 
that cause low platelet count, such as kidney difficulties. These 
scoring methods assess the probability of HIT before doing 
clinical tests [80,81].

Physicians mostly rely on laboratory testing since clinical 
diagnosis might be difficult. However, it's crucial to 
understand that HIT antibody production can happen without 
thrombocytopenia or the whole clinical presentation of HIT.

The two main categories of laboratory tests used to identify 
antibody development in HIT are immunological assays 
directed towards PF4 or heparin and platelet activation assays. 
Greater specificity can be obtained using functional tests, such 
as the serotonin release assay and heparin-induced platelet 
aggregation. Nevertheless, these techniques are complex and 
require advanced technical skills to assess platelet activity while 
considering the patient's serum and heparin. Consequently, the 
majority of centers commonly employ the ELISA technique, 
which is subject to the constraint that antibodies with low titer 
do not have an impact on the clinical outcome. Consequently, 
the majority of centers frequently employ the ELISA technique, 
which has the drawback of potentially detecting tiny levels 
of antibodies that have little impact on the clinical outcome. 
Commercially available immunological diagnostics that 
specifically target IgG antibodies have been accessible due to 
the fact that platelets can solely be triggered by IgG antibodies. 
The absolute optical density (OD) assessments, which quantify 
antibody levels and indicate a greater risk of HIT with higher 
levels, should be taken into account when interpreting the test 
results. The 2012 BCSH Guidelines propose the utilization of 
a threshold value for determining a positive outcome when 
employing an immunological ELISA to identify HIT antibodies, 
as opposed to merely indicating a positive or negative result. 
An examination of successive quantitative outcomes acquired 
by an ELISA immunoassay revealed that initial elevated negative 
OD values (0.6–1.1) had a significant likelihood of transitioning into 
positive values (>1.0) upon retesting. In such cases, it is recommended 
to conduct consecutive tests to confirm the trend [82-89].

In conclusion, a diagnosis of HIT should only be considered 
in cases when the clinical picture is consistent. To determine 
the post-test probability, one must take into account the assay 
type, the quantitative result, and a pretest probability of at 
least 5 as determined by the 4T Scoring System. It is advisable 
to seek guidance from the hematology team and laboratory 
when managing suspected cases and investigations in routine 
clinical practice, as many practitioners lack direct access to 
comprehensive laboratory testing [90-92].

4Ts Two degree One degree Zero degree

Thrombocytopenia.

Timing of low platelet counts or 
other HIT effects.

Thrombosis or other consequences.

Another response to 
thrombocytopenia.

>60% platelet count falls to nadir ≥20.

Days 7–14 or before Day 2 with 40-day 
heparin exposure.

Skin necrosis, acute systemic response to 
an unfractionated heparin bolus, or new 
blood clot.

N/A

30–50% platelet count fall or nadir 
10–19.

Day 10-14 with unclear timing 
or Day 2 with recent heparin 
exposure 25-90 days ago.

Unconfirmed thrombosis, 
erythematous skin lesions, and 
progressive thrombosis.

possibility

Low platelet count <25-35% 
or rare <14

<Day 4 (Heparin 
unexposure).

N/A

specified

Table 8. Estimating the pretest probability of HIT; the 4Ts score.

The maximum possible score is 8, and the pretest probability score of 6–8 indicates high, 4–5 intermediate, and 0–3 low. Adapted from Warkentin 
TE, HIT Diagnosis and Management, Circulation, 2004, A first day of immunizing heparin exposure is considered Day 0.
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Treatment.
When there is a clinical suspicion, the therapeutic guidelines 

require stopping all heparin formulations and starting a suitable 
alternative anticoagulant. Stopping the trigger on its own is 
insufficient; patients also require specific treatment to prevent 
the thrombin storm and following thrombotic events, which 
affect up to 40–50% of them over the next several days or weeks. 
To avoid aggravating the risk of thrombosis, reflex platelet 
transfusion intended for thrombocytopenia or mild bleeding 
is likewise inappropriate and is to be saved for catastrophic 
bleeding [93,94].

Dialysis should be administered without the use of heparin if 
a patient is suspected of having HIT. Multiple methods are at 
one's disposal, including as short-term, daily dialysis, as well 
as dialysis with continuous pre-dilution using saline or frequent 
bolus injection of saltwater. Regular dialysis may not always be 
possible, and the utilization of saline infusions appears to have a 
substantial probability of therapy ineffectiveness and necessitates 
considerable exertion. Opting for an alternative anticoagulant 
may prove to be a more effective and sustainable approach in 
the long run. There are three non-heparin anticoagulants that can 
be used for anticoagulation in HIT: Argatroban, lepirudin, and 
danaparoid are anticoagulant medications. These anticoagulants 
do not cross-react with HIT antibodies. Because LMWH can 
have up to 50% cross-reactivity with unfractionated heparin, it 
should not be administered as a substitute when HIT occurs. 
When considering alternate anticoagulant therapies, it is 
important to be cautious due to the potential danger of bleeding, 
despite the fact that bleeding is not commonly related with HIT 
syndrome [95,96].

Argatroban, a synthetic thrombin inhibitor, is an ideal option 
for individuals undergoing hemodialysis as it is not eliminated 
by the kidneys and does not require a dosage modification. 
It is advisable to employ the activated partial thromboplastin 
time (APTT) for the purpose of monitoring, with the goal of 
achieving a target range of 1.5–3.0. With the exception of 
critical care patients, who are advised to receive a dosage of 0.5 
ug/kg/min according to the SmPC, the typical initial dose for 
others is two ug/kg/min administered as a continuous infusion. 
It is important to take into account the increase in prothrombin 
time caused by argatroban before initiating warfarin therapy for 
oral anticoagulation in patients. Prior to quitting argatroban, it is 
necessary to overlap the two drugs for a minimum of five days, 
and achieve a parallel INR of 6 for two days. The dialyzability 
of argatroban remains uncertain. While one study found that 
the amount of argatroban removed by dialysis was insignificant 
compared to natural elimination, the product label states that 
approximately 20-30% of the medicine can be eliminated with 
hemodialysis [97,98].

Although individuals with severe kidney disease should 
undergo lower dose regimens, dalapidogan can also be utilized. 
Danaparoid is a compound composed of heparin sulfate, 
dermatan sulfate, and chondroitin sulfate. It has been approved 
by the FDA for the prevention of venous thromboembolism 
(VTE) in surgical patients after surgery. Danaparoid exhibits a 
higher ratio of anti-factor Xa to anti-factor IIa activity compared 
to heparin, with a ratio of around 28:1 versus 1:1. Monitoring is 

typically required only for specific patient groups, specifically 
those with severe kidney disease and body weights of either 60 or 
100 kg, due to the medication's constant dosage response. There 
are dosage regimens for prevention and treatment; however, 
research indicates that low-dose regimens could be related 
to an increased incidence of new thrombotic events. Using 
danaparoid sodium as the reference, the anti-Xa test is used 
for monitoring. A study has been carried out on the application 
of Danaparoid in critically ill patients and persons undergoing 
hemofiltration or dialysis. Haemofiltration procedures include 
administering 40 U/kg intravenously for hemodialysis and 100-
400 U/h intravenously to achieve anti-Xa levels of 0.5-1 U/m. 
Examples of hemofiltration and hemodialysis regimens have 
been published. The dialysability of danaparoid is unknown. 
Recombinant hirudin, or lepirudin, is a natural thrombin inhibitor 
that has been demonstrated to lower treatment-related mortality 
risks, new thromboembolic events, and limb amputation. The 
typical regimen for administration comprises a bolus of 0.4 mg/
kg followed by 0.15 mg/kg/hr.

Additionally, the APTT is used for monitoring, with a target 
range of 1.5–2.5. If the APTT is more than 2.5 times normal, 
lepirudin should not be administered. When creatinine levels 
are 1.5–2.0 mg/dL, a 50% lower dose for bolus and infusion is 
recommended; extra caution is advised when renal impairment 
is severe. This is because lepirudin's half-life is greatly extended 
when renal function is compromised. To effectively maintain 
anticoagulation during dialysis, individuals with a t1/2 of about 
50 hours have been advised to take different dosages before 
treatment. When employed with high flux polysulfone dialyzers, 
lepirudin can be dialyzed [99,100].

Fondaparinux, a man-made complex carbohydrate, has 
demonstrated efficacy in treating individuals with heparin-
induced thrombocytopenia (HIT), while lacking official 
approval for this indication. It is doubtful to induce HIT because 
it lacks the sugar domain required for complexing with PF4. 
Numerous studies have documented its beneficial application 
in HIT, in individuals suffering from renal failure, and in 
patients receiving hemodialysis. Anti-Xa levels are employed 
to ascertain the appropriate dosages, while the initial daily dose 
remains unchanged (7.5 mg/d for a patient weighing between 50 
and 100 kg). Maintenance dosages may require only 2.5 or 5 mg 
each day [101-103].

The same practices do not always determine treatment length 
for individuals with HIT. A minimum of two months has been 
recommended due to the possibility of thrombosis lasting up 
to six weeks, as suggested by prospective studies. Warfarin 
can be started if the patient's platelet count has returned to its 
original level, after following a treatment plan that corresponds 
to the specific alternative anticoagulant they have been given. 
Discontinuing heparin and switching to warfarin alone is not 
recommended due to the danger of venous limb gangrene 
induced by the depletion of protein C resulting from warfarin 
use, along with the continuous blood clotting process.

Ultimately, it is essential to instruct persons who are impacted 
by the sickness and offer them guidance concerning the potential 
danger of thrombosis in the acute setting. It is also important to 
emphasize that antibody testing and alternative anticoagulation 
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may be necessary if they need heparin within the next 150 days. 
It is important for doctors to carefully examine the patient's case 
notes, just like they would for any drug-induced adverse events, 
in order to identify any potential hazards [104].

It is still challenging to accurately diagnose, assess, and treat 
HIT in renal patients, and there currently needs to be more clinical 
data to support the best course of treatment. Significantly, there 
has been a recent increase in the over diagnosis of HIT due to 
the restricted capability of the commonly used PF4-dependent 
immunoassays to precisely detect HIT antibodies. This should 
be improved by limiting testing to IgG class antibodies when 
more precise functional tests are unavailable. It would appear 
reasonable to explore managing crossspeciality in specific dose 
regimens for medications not commonly utilized outside of 
the HIT arena, given the diversity of patients and diagnoses. 
It is unclear if the present trend of increased LMWH usage for 
dialysis would eventually result in a lower incidence of HIT 
in patients receiving chronic hemodialysis. The therapeutic 
function of the new oral anticoagulants in this specialized field 
is still unknown [105-107].
Discussion.

Antibodies developed against the HPF4 complex induce the 
prothrombotic disease known as HIT. Numerous variables 
influence the frequency of HIT, including the kind of heparin 
administered (LMWH causes 10-fold less HIT than UFH, 
and even less with fondaparinux), the treatment environment 
(surgical patients experience higher rates of HIT than medical 
patients, likely because of the large volumes of PF4 released 
during operations), and the diagnostic tests conducted. According 
to estimates, the incidence of dialysis patients is 4% for those 
starting treatment and 0.6% for those receiving treatment on a 
chronic basis; however, there are no statistics from India at this 
time. In our environment, we had a 0.63% incidence with five 
incidents out of 9579 HD sessions in 600 patients. On the other 
hand, as with IV catheter flushes, HIT antibody formation may 
be initiated with very little heparin exposure. Positively charged 
platelet factor-4 produced from activated platelet granules binds 
negatively charged proteins and anions like heparin on the 
endothelium when it comes into contact with the platelet surface. 
IgG antibodies bind to neoepitopes on HPF4 complexes, which 
cross-link FC-receptors on platelets and monocytes, activating 
them and causing the production of thrombin.

Several scoring systems have been proposed to predict HIT; 
only the 4T score has proven accurate. HIT can be ruled 
out with a low 4T score because of its strong 100% NPV. 
However, because of their poor positive predictive value (PPV), 
intermediate (6) and high (7) ratings are not diagnostic. Both 
functional assays and immunoassays are used in laboratory 
testing for HIT.

70–100% of patients have thrombocytopenia, the most common 
symptom brought on by the consumption of active platelets 
within thrombi and the evacuation of platelets coated with IgG. 
In 25% of cases, the presentation type is thrombosis. Arterial 
thrombosis is less prevalent compared to venous thrombosis. 
Pulmonary embolism is the most prevalent occurrence that has 
the potential to be lethal. The thromboembolic repercussions 

arise from heightened thrombin production by active platelets 
and monocytes, as well as from the injury and activation 
of vascular cells. Circuit coagulation and vascular access 
thrombosis are frequent manifestations of HIT in dialysis 
patients; nonetheless, it is essential to investigate other potential 
causes of access thrombosis.

HIT can occur with any dosage, at any time, or with any 
administration method. Heparin-platelet-4 complex formation 
is minimal when fondaparinux is employed, less effective when 
heparin has a low molecular weight, and most effective when 
heparin is not fractioned. It is more common in females, older 
people, and surgical patients.

Because they are exposed to heparin regularly, dialysis patients 
are at risk of acquiring HIT. Up to 12% of them do. Once heparin 
is introduced, HIT usually occurs early in the dialysis session, 
while delayed-onset HIT is uncommon in individuals with the 
PF4/heparin complex antibodies. HD-HIT is characterized 
by specific clinical manifestations such as sudden decrease in 
platelet count, formation of blood clots in the external circulation 
after administering heparin, successful removal of clots when 
using a different anticoagulant, and occasionally, blockage of 
blood vessels due to blood clots in the vascular access.
Conclusion.

Untreated HIT can lead to high rates of morbidity and 
death. It is critical to detect and treat HIT as soon as possible 
because hemodialysis patients regularly come into contact 
with heparin and because their disease may cause significant 
thrombocytopenia.

Thrombocytopenia occurring within the initial five to fourteen 
days following heparin administration in dialysis patients who 
are receiving heparin should elevate the likelihood of HD-HIT. 
Although heparin and heparin-containing medications must be 
stopped immediately to rule out an HD-HIT diagnosis, each 
patient needs a customized approach. A tailored strategy for 
anticoagulant medication and renal replacement treatment is 
required, considering the thrombotic risk that is specific to this 
case.
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