- Case Report

Heparin-Induced Thrombocytopenia in Hemodialysis Patients— The First Study from

India

Abstract

Heparin-induced thrombocytopenia (HIT), a rare complication of heparin therapy, presents with
thrombocytopenia. It leads to paradoxical thromboembolism and has high mortality if untreated.
It is less recognized, especially in hemodialysis (HD) patients who are frequently exposed to
heparin during dialysis because patients with renal failure may have many other causes of
thrombocytopenia. We describe the clinical presentation, diagnosis, and treatment of five cases of
confirmed HIT in hemodialysis (HD) patients at our center. The initial suspicion was made based on
a high 4T score and positive gel card test followed by confirmation using the functional assay with
heparin-induced platelet aggregation. These patients were treated according to the recent American

Society of Hematology guidelines 2018 for HIT.
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Introduction

Heparin has been used ubiquitously in
many medical and surgical fields and has
fostered the development of cardiovascular
surgeries, hemodialysis (HD), and
extra-corporeal circuits. Heparin-induced
thrombocytopenia  (HIT) is a rare
complication of heparin therapy, with
overall incidence ranging from 5% to 10%
in hospitalized patients.? The incidence in
India is 5.6%.5 In HD patients, the incidence
is 0.6%-3.2%."%! Thrombocytopenia and
paradoxical thromboembolism are the
characteristic features of HIT.? Patients
with renal failure have many other
causes of thrombocytopenia and platelet
function defect;® thus, the diagnosis of
HIT in these patient populations who are
frequently exposed to heparin during HD
is difficult. As HIT has high mortality rates
of 20%-30%? and because of multiple
causes of thrombocytopenia in patients
with renal failure, a high index of suspicion
is required to promptly diagnose HIT so
that appropriate therapy can be given to
prevent mortality and morbidity.

In the present study, we describe five
cases of confirmed HIT in the setting of HD
diagnosed over a period of 5 months from
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August 2021 to December 2021 in our
hospital, a tertiary care center in North India
and the only center doing the confirmatory
functional assay for HIT in India. Initial
suspicion of HIT was made based on the 4T
score,”” which includes thrombocytopenia,
timing of thrombocytopenia, thrombosis,
and ruling out other causes of
thrombocytopenia [Table 1]. Low 4T scores
(0-3) were found to have a high negative
predictive value.”! Further laboratory tests
for HIT were done in patients having a 4T
score of >4 as per the American Society
of Hematology (ASH) 2018 guidelines®
by both immune and functional assays.
The objective is to discuss the clinical
presentation, diagnosis, and treatment of
HIT in HD patients so that early treatment
can be initiated.

Cases

Clinical details, investigations, and
outcomes of patients are compiled in
Table 2, and the first case is described in
detail here.

Case 1

A 59-year-old female, a known case of
chronic kidney disease (CKD) stage 3, was
admitted with breathlessness, edema,
oliguria, and fever. She had pallor and
suprapubic tenderness. Investigations were
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consistent with urinary tract infection. She was treated with
intravenous (IV) antibiotics and HD in which unfractionated
heparin (UFH) was used. Platelets fell on the 9" day of
dialysis with nadir 59000/uL on day 11. Her 4T score was
4. Antigenic (Gel card) test for anti-heparin-platelet factor-4
complex (anti-HPF4) IgG antibodies was positive [Figure 1].
Heparin-induced platelet aggregation test (PAT), which is
one of the confirmatory functional assays for HIT®# and
looks at the activation of normal donor platelets by the
patient’s serum in the presence of low-dose heparin, was
positive [Figure 2], thus confirming the diagnosis of HIT. The
patient was treated with fondaparinux and heparin-free
HD. Her platelet count improved in 2 weeks, and she was
discharged on fondaparinux for 2 more weeks as per the
American College of Chest Physicians (ACCP) guidelines.!!

Among the five cases described in this series, there
were two mortalities. The cause of mortality in case 3
was pulmonary hemorrhage due to the primary disease,
double positive anti-GBM, and ANCA-associated vasculitis,
whereas in case 5, the mortality was due to pulmonary
embolism that was directly related to HIT.

Discussion

HIT is a prothrombotic disease caused by the development
of antibodies against HPF4 complex. Various factors

affect the incidence of HIT, such as the type of heparin
used (LMWH causing 10-fold lesser HIT than UFH, even
lesser with fondaparinux), treatment settings (surgical
more than medical? patients, probably due to massive
amounts of PF4 released during surgeries), and
investigations used for diagnosis. The incidence in dialysis
patients was estimated to be 3.2% in patients newly

Figure 1: Gel card test for heparin-induced thrombocytopenia tested for anti-HPF4 IgG
antibodies: number 1 shows positive control, number 2 shows negative control, and
number 5 shows the positive test result of case 1. (Original figure)

Table 1: 4T score

4Ts Defining Events Score=2 Score=1 Score=0
Thrombocytopenia Fall in platelet count >50% 30-50% <30%
from baseline And And or
Nadir platelet count >20,000/pL 10-19,000/puL <10,000/uL
And no surgery within the Or
preceding 3 days Platelet count fall >50% from
baseline but surgery within the
preceding 3 days
Timing of platelet Onset of fall in 5-10 days Uncertain time course but likely <4 days and
count fall platelet count from or <1 day with prior heparin 5-10 days no recent
the start of heparin exposure within 30 days or heparin
After day 10 or exposure
Within 1 day with prior heparin
exposure in the past 31-100 days
Thrombosis (other -- Confirmed new thrombosis Recurrent venous None
clinical features) or thromboembolism in a patient
Skin necrosis at the site of heparin recelving
injection therapeutic anticoagulation
Or or
Adrenal hemorrhage Suspected thrombosis
Or or
Acute systemic reaction to IV UFH Erythematous skin lesions at
heparin
injection sites
Other causes for -- None obvious Possible Probable/
thrombocytopenia definite
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undergoing dialysis” and 0.6% in patients on chronic
dialysis,™ but no data are available from India. We had
five cases among 9579 sessions of HD in 790 patients,
thus an incidence of 0.63% in our setting. Higher doses of
heparin as in cardiopulmonary surgeries may increase the
frequency of HIT antibodies but not clinical HIT.”? However,
HIT antibody production may be triggered with minimal
heparin exposures as in IV catheter flushes.*!

When heparin binds to the platelet surface, positively
charged platelet factor-4 released from o granules of
activated platelets binds negatively charged proteins on
endothelium and anions such as heparin.'? The binding
of 1gG antibodies to neoepitopes on HPF4 complexes
cross-link Fcy receptors on platelets and monocytes leads
to their activation and thrombin generation.*?

The most common  presentation of HIT is
thrombocytopenia, followed by thrombosis.? Platelets fall
more than 50% from the baseline® between 5 and 10 days
from heparin initiation, but sometimes before 5 days if
there is prior heparin exposure within the past 3 months.!
Venous thromboembolism is more common than arterial
thrombosis.?! Other manifestations are skin necrosis at
heparin injection sites, acute systemic reactions to heparin
bolus, and disseminated intravascular coagulation.!*4

Multiple scoring systems have been introduced to
predict HIT, however, only 4T score [Table 1] has been
validated.”” A low 4T score can rule out HIT as it has
a high NPV of 100%. However, intermediate (4-5) and
high (6—8) scores are not diagnostic due to a low positive
predictive value (PPV).[” Laboratory tests for HIT include
immunoassays and functional assays. Immunoassays (e.g.,
ELISA and Gel-card) detect anti-HPF4 antibodies and
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Figure 2: Heparin-induced platelet aggregation test (PAT) of case 1 showing no
aggregation with donor platelet-rich plasma (PRP) + saline, PRP + patient’s serum
alone and with high dose heparin (100 IU and 200 IU). However, there is aggregation
when the patient’s serum is added to PRP along with low-dose heparin (0.5 IU and
1.0 IU). (Original figure)
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have a high sensitivity (85%) but low PPV.E! Gel-card test
is quicker, cost-effective, and can be done on a single
sample, whereas ELISA is done in batches, thus requiring
more samples and a high turn-around time.”! The main
limitation is the detection of non-pathogenic (IgM and
IgA) antibodies. IgG-focused EIAs are more specific. HPF4
antibodies may be positive without clinical HIT.? Weakly
positive immunoassays are less likely to be associated with
clinical HIT.'® Functional assays such as serotonin release
assay and PAT have a high specificity (100%) in detecting
platelet-activating anti-HPF4 antibodies but are available
only in referral centers."!

The approach to HIT was recently revised in ASH 2018
guidelines® and is detailed in Figure 3. Treatment consists of
discontinuing heparin products and starting a non-heparin
anticoagulant, such as direct thrombin inhibitors (DTI),
argatroban, and fondaparinux.®! Warfarin should never be
started in the acute phase as protein-C deficiency worsens
the procoagulant state, causing gangrene.*® Warfarin can be
started after the platelet counts normalize. It is overlapped
with DTI for at least 5 days after achieving the target INR; then,
DTl is discontinued. The recommended duration of treatment
in HIT without and with thrombosis is 4 and 12 weeks,
respectively.”! Platelet transfusion should be avoided unless
there is uncontrolled bleeding.®! Further re-exposure to
heparin should be delayed by at least 3 months.

HIT suspected
|

l

Sree IR, =

Discontinue heparin; start
non-heparin anticoagulants

Continue to withhold heparin;
continue non-heparin anticoagulant

|

Obtain functional assay

e
HIT likely;
Continue HIT management

Figure 3: Approach to diagnosis of HIT as per the ASH 2018 guidelines®

HIT unlikely;
Do not order HIT Iab testing:
Continue/resume heparin if indicated;

Discontinue non-heparin
anticoagulant (if applicable)
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Conclusion

Untreated HIT can lead to high mortality and morbidity.
As patients on hemodialysis are exposed to heparin
frequently and their disease per se may cause mild
thrombocytopenia, a high index of suspicion is required to
diagnose and treat HIT promptly.
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