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Heparin Induced Thrombocytopenia: Can Be Excluded
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Abstract

Thrombocytopenia is common in the hospitalized patients. Heparin induced thrombocytopenia (HIT) can
be defined as clinicopathological procoagulant condition with thrombocytopenia in patients on heparin therapy.
Platelet count of less than 100,000 or decrease by 50% of the base line value from 5-14 days of heparin therapy.
In rare case HIT can occur before 5th day or after the 14th day or even after stopping the heparin therapy.

HIT is a known but rare complication of heparin therapy. It is a potentially life and limb threatening,
prothrombotic coagulation disorder associated with significant increased in the morbidity and mortality. Early
and accurate diagnosis or exclusion of HIT is the corner stone in the management of these patients; as the over
diagnosis will result in use alternative anticoagulant with increased bleeding risk or under diagnosis or delayed
diagnosis will leaves patient vulnerable for the development of thrombosis.

HIT have a unique pathophysiology and testing, and a low 4 ‘T’ Score, lateral flow immunoassay (LFIA) can
rule-out HIT in 10 minutes. It has a unique complication profile: Thromboemboli, and unique management with
the alternative anticoagulants; It is a unique thrombocytopenia, where the risk of thrombosis is more than that of

bleeding.
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Introduction

Heparin is the most commonly used anticoagulant in the clinical
practice over more than 7 decade. It is one of the most frequently used
Parenterally administered medication in the hospitalized patients
[1]. Heparin is a strong negatively charged polyaion with a molecular
weight of 3000 to 30,000 Daltons.

Heparin induced thrombocytopenia (HIT) is a known but rare
complication of heparin therapy. It is a potentially life and limb
threatening, prothrombotic coagulation disorder associated with
significant increased in the morbidity and mortality. Early and accurate
diagnosis or exclusion of HIT is the corner stone in the management
of these patients; as over diagnosis will result in use alternative
anticoagulant with increased bleeding risk or under diagnosis or
delayed diagnosis will leaves patient vulnerable for the development of
thrombosis.

Case

A 19 year male driver involved in road traffic accident had isolated
fracture shaft of femur. No any history of loss of consciousness,
initial computerized tomography (CT) of head, chest and abdomen
was normal. Immediately fracture was fixed with intramedullary
nail. Perioperative period was uneventful. After 10 hours of surgery,
family noticed that he had incoherent speech, and tachypnea;
immediate examination revealed that he is drowsy, tachypnea (40-
50/Minute) tachycardia (130-150/minute) oxygen saturation of 60%;
bilateral cripitations. Chest x-ray showed bilateral diffused infiltrates.
Diagnosed as fat embolism syndrome; intubated added LMWH to the
treatment and shifted to the intensive care unit. CT chest and brain
revealed bilateral alveolar opacities and early brain edema respectively.
He was in acute respiratory distress syndrome, remained on inverse
ratio mechanical ventilation and had thrombocytopenia (70,000), HIT
antibody test was requested; by day 3 he was improving clinically his
chest condition was much better, but surprisingly HIT antibodies test
came as positive. Functional assay lateral flow immunoassay test (LFIA)
was not available. We reviewed patient’s clinical probability of HIT by 4

“T” score; he had a low probability of HIT. HIT was excluded, LMWH
was continued. Gradually he improved; weaned and extubated by day 8,
transferred to the ward on day 10 from there discharged home.

Definition

Thrombocytopenia is common in the hospitalized patients. Heparin
induced thrombocytopenia can be defined as clinicopathological
procoagulant condition with thrombocytopenia in patients on heparin
therapy. Platelet count of less than 100,000 or decrease in the platelet
count by 50% of the base line value from 5-14 days of heparin therapy
[2]. In rare case HIT can occur before 5th day or after the 14th day or
even after stopping the heparin therapy [3].

Epidemiology

HIT is inderrcognized and underreported, the reported incidence
of HIT is ranging from 1 to 5% of the patients on unfractionated heparin
and thrombocytopenia [4]. But up to 8% of the patients on heparin
therapy develop HIT antibodies and the incidence of HIT varies with
type and duration of heparin use; HIT is 10 times more common
with unfractionated heparin in comparison to the LMWH. It is more
common in female patients. The incidence of HIT is higher in surgical
than the medical patients, incidence are higher in cardiovascular and
orthopedic patients, it is lower in obstetric patients [5].

Risk factors

The use of unfractionated heparin increases the risk of HIT, large

*Corresponding author: Dr Nissar Shaikh, Department of Anesthesia/ICU, Hamad
Medical Corporation, Doha-Qatar, E-mail: nissatfirdous99@gmail.com

Received November 01, 2011; Accepted November 25, 2011; Published
November 28, 2011

Citation: Shaikh N (2011) Heparin Induced Thrombocytopenia: Can Be Excluded.
J Blood Disord Transfus S2:001. doi:10.4172/2155-9864.52-001

Copyright: © 2011 Shaikh N, et al. This is an open-access article distributed under
the terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and
source are credited.

J Blood Disord Transfus

Coagulation Disorders: Heparin Induced Thrombocytopenia

ISSN: 2155-9864 JBDT, an open access journal



Citation: Shaikh N (2011) Heparin Induced Thrombocytopenia: Can Be Excluded. J Blood Disord Transfus S2:001. doi:10.4172/2155-9864.S2-001

Page 2 of 4

intravenous unfractionated heparin dose, bovine heparin, surgical and
female patients [6].

Classification

HIT is divided into two types depending on whether
immunologically mediated or not; Type 1 also called as heparin
associated thrombocytopenia and not caused by the development of
antibodies but related to the large heparin dose. It occurs with first few
day of heparin therapy and not associated with thromboembolism.
Type 1 HIT is a self limiting condition [7]. (Tablel) As heparin is a
strongly negatively charged anion, binds with the positively charged
platelet leading to thrombocytopenia. It occurs in first three days of
heparin therapy and decrease in platelet count is not more than 30%
of the baseline value [8]. Type 2 HIT is an immunologically mediated
thrombocytopenia caused by the heparin dependent antibodies, it is
further subdivided into (i) heparin antibodies development without
any thrombocytopenia (ii) development of thrombocytopenia and
heparin antibodies. (iii) HIT thromboembolic syndrome or HIT with
white clot thrombosis, as there is lack of red blood cells in the clot
and thrombosis occurs due to the complex formation of platelets and
immunoglobin [9].

Type 2 HIT commonly occurs from 5 to 14 days of heparin therapy,
it can occur earlier if patient had an exposer to heparin in last 3 months.
Delayed HIT occurs even after heparin is stopped, as the B-cell which
needs at least 5 days for sufficient antibodies production. Type2 HIT is
potentially limb and life threatening condition requiring early diagnosis
and an earlier alternative anti-coagulation therapy (Table 1).

Pathophysiology

The pathophysiology of type 1 HIT is simple, as negatively charged
heparin on initiation of the therapy binds to positively charged platelets
leading to mild thrombocytopenia. Whereas the pathophysiology of
type 2 HIT is a complex immunologically mediated process; resulting
in severe thrombocytopenia as well as generation large quantity of
thrombin and leading to thromboembolism.

In type 2 HIT, heparin will bind with platelet factor 4 (PF4) and
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Table 1: Pretest scoring system for HIT: the 4 T’s.

forms an immunological antigen, which stimulates generation of
antibodies. This heparin+PF4 and IgG complex, will bind to the FC
receptor site on platelets. (Figure 1) These process results in platelet
activation. Heparin interaction with PF4 depends on molecular weight
of heparin, longer and more sulfated unfractionated heparin chains are
more immunological, hence wrap more PF4 particles compared to the
LMWH; hence more risk for development of HIT.

HIT pathophysiology can be summarized in three steps; the initial
step is generation of antibodies, second step is platelet activation and
thrombin generation (this stage is potentially procoagulant) and stage
is thrombus formation. Hypercoagulant /procoagulant condition in
HIT is multifactorial, loss anticoagulation effect of heparin, platelet
activation, microparticle in the circulation, increased thrombin
generation and activation of intrinsic factors [10].

Diagnosis

Diagnosing HIT is a challenge, as the suffering patients will often
have other reasons for thrombocytopenia. HIT is a clinicopathological
condition, hence it is diagnosed by clinical probability (4'T” score) and
presence of HIT antibodies. Clinical probability of HIT in a suscepected
patient can be evaluated by 4 “T” score. (Table 2) This score is depending
on severity and timing of thrombocytopenia in relation to heparin
therapy, presence or absent of the thrombus and other etiological
reasons for thrombocytopenia. If this score is less than 3, there will be
low probability for HIT and if it is above 6, there will be high probability
for HIT and score of 4-5 will show intermediate probability for HIT
[11]. If clinical probability with 4’T” score is low, it will rule-out HIT

[11].
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Figure 1: Immunology of HIT.
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HIT TYPE1 Type2

Common occurrence Initial 4 days 5 to 14days of Heparin
therapy

Thrombocytopenia <30% >50%

Immune mediated No Yes

Complications None Thromboembolism

Therapy Self limiting Needg alternative antico-
agulation

Table 2: Clinical probability of HIT in a suspected patient evaluated by 4 ‘T’ score.

There are two well known methods to detect the HIT antibodies.
First is functional assay; this includes serotonin release assay (SRA) and
heparin induced platelet aggregation assay (HIPA). Second method is
immunoassay, which able to detect the antibodies that bind to heparin-
PF4 complex but without any regards to their functional abilities [12].
Recently third method is introduced for diagnosis of HIT by lateral flow
immunoassay (LFIA).

Itis of vital importance that clinicians must be aware of the strength
and weakness of all these available tests so as to take proper clinical
decisions.

The functional assays are the gold standard for diagnosing HIT.
But these assays are not available easily and it requires highly skilled
technicians, pool of normal platelets and time consuming more over
SRA requires radioisotopes, which many laboratories are avoiding due
to regulation and the safety issues.

The enzyme -linked immunoassay, is commonly used to detect
HIT antibodies, as these tests are simple, technically easy to perform,
not needed normal platelets, and radioisotopes. These test are highly
sensitive (100%) but not specific (80%); hence there are chances that to
get false positive results and over diagnosing the HIT; this is the main
disadvantage of ELISA test, but if ELISA is negative, (Figure 1) it will
rule-out HIT [12].

Recently discovered an innovation, simple test, which can exclude
HIT in 10 minutes. This is by LFIA, this test requires gold nanoparticles;
by adding 5 micro liter of patients serum and two drops of buffer
solution are pipetted into a disposable test unit (buffer contains human
PF4+heparin) PF4 is biotinylated in the presence of heparin; specific
IgG antibodies in patients serum will bind to the PF4+heparin buffer
in the fluid membrane. While migrating through conjugated, gold
nanoparticles, which than migrate to the capture zone of the analytical
membrane which had an immobile antihuman IgG antibodies resulting
in formation of the intense red line [13].

Differential Diagnosis

HIT has to be differentiated from disseminated intravascular
coagulation (DIC), heparin toxicity, and hyper responsive
thrombocytopenia. It is critical to differentiate these conditions from
HIT as their management is totally different from HIT.

DIC is a pathologic activation of intravascular coagulation leading
to thrombocytopenia and bleeding due to various diseases ranging from
sepsis to trauma and obstetrical causes. In DIC the endovascular injury
leads to small vascular thrombosis with consumption of coagulation
factors and platelets. Thrombocytopenia of DIC can be differentiated
from HIT by bleeding tendency, prolonged coagulation parameters,
and elevated fibrinogen degradation, products [14].

Acute heparin toxicity is the heparin overdose, which can be life
threatening and fatal. Common manifestations are bleeding from
wound, mucosal membrane, and more critical intraventricular

hemorrhage. It can be differentiated from HIT by bleeding, abnormally
prolonged activated prothrombin time with thrombocytopenia [15].

Hyper responsive thrombocytopenia occurs in various
inflammatory diseases, such as eczema, allergic rhinitis, and bronchial
asthma. Particularly, the platelets are actively involved and consumed
in acute bronchial asthma leading to bronchial hyper responsiveness,
bronchoconstriction with airway inflammation, and thrombocytopenia.
It can be differentiated from HIT by the signs and symptoms of primary
etiology leading to hyperactive response [16].

Management
The management of HIT can be summarized by six ‘a’s [7].
1. Avoid and stop all heparin (any form, any route, heparin flush
or heparinised catheters).
As early as possible start direct thrombin inhibitors.
Anti PF4 / heparin antibody test for confirmation of diagnosis.
Avoid platelet transfusion.

Await platelet recovery.

S

Assess thrombosis of lower extremities.

The highest risk period for the development of thrombosis is from
the diagnosis of HIT to the starting of anti-thrombin agents. The use of
direct thrombin inhibitors (DTT) is a corner stone in HIT therapy as it
rapidly stops the thrombus storm. Commonly used DTT are Argatroban
and Lepirudin. Argatroban is an L-arginine based molecule. It is shorter
and reversible in binding with thrombin. Lepridin is a desulfated
recombinant hirudin-like protein. It is eliminated through the renal
system and needs adjustment of the dose in renal failure patients. There
is no antidote for both DTT and it is necessary to adjust the dose to
avoid coagulation disorders [17]. The warfarin therapy needed in
HIT patients should be delayed until the platelet count is >100x103/
ul and DTT must be continued for at least five days in conjunction with
warfarin therapy.

Prevention

To some extent HIT can be prevented by using heparin therapy for
only short periods and starting warfarin early if there appears to be a
need for prolonged anticoagulation; avoiding bovine and fractional
heparin and using lower molecular weight heparin [5]. Avoiding
heparin flush for central and arterial catheters, avoiding heparin lock,
using heparin-free dialysis will decrease the incidence of HIT as well as
coagulation disorders [18].

Morbidity and Mortality

Mortality in HIT patient is ranging from 20-30%. HIT without
thrombosis has mortality up to 21%. In HIT patients treated with DTI
the mortality decreases to 16% and the incidence of new thrombus
decreases to 5.8% [19].

Conclusion

HIT is a distinct clinico-pathological syndrome, potentially limb
and life threatening condition. It has a unique pathophysiology and
testing. Low probability 4'T” score or LFIA will rule-out HIT in 10
minutes. It has a unique complication profile: Thromboemboli. HIT
requires a unique management with the alternative anticoagulants; it is
a unique thrombocytopenia, where the risk of thrombosis is more than
that of bleeding. Ruling out of HIT antibodies is an important step in
selecting most appropriate therapy.
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