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Case Report

Introduction

Refractory heparin-induced thrombocytopenia with throm-
bosis (HITT) is a rarely reported manifestation where the 
immunoglobulin G (IgG) antibodies against endogenous 
platelet factor 4 (PF4) in complex with heparin and resul-
tant thrombocytopenia persist beyond the expected time to 
resolution (~4-10 days) after initiation of conventional 
therapy. There are currently no specific guidelines as to the 
management of HITT refractory to standard treatment. 
However, there is evidence showing efficacy and durable 
responses with the use of intravenous immunoglobulin G 
(IVIgG). This case aims to corroborate that evidence; it 
also suggests that patients do not necessarily need to 
achieve a normal platelet count to be bridged to warfarin if 
they are adequately anticoagulated with a seroconverted 
serotonin release assay (SRA).

Case Presentation

We present the case of a 48-year-old African American male 
with a history R-ISS (Revised International Staging System) 
stage II kappa light chain multiple myeloma in stringent 

complete response, postinduction therapy. He was admitted 
for ST-elevation myocardial infarction3 days after complet-
ing peripheral blood stem cell harvest and was subsequently 
found to have refractory HITT.

He originally presented to an outside facility 1 year prior 
to presentation at our institution, with severe 10/10 pain in 
his right lower back and hip associated with a 20 lbs weight 
loss. His laboratory findings at that time showed calcium of 
8.5 mg/dL, serum creatinine of 1.4 mg/dL (attributed to 
hypertensive nephropathy worsened by newly diagnosed 
multiple myeloma), and lactate dehydrogenase peak of 703 
U/L (313-618 U/L). Serum electrophoresis showed no M 
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Abstract
Heparin-induced thrombocytopenia is a well-known, life-threatening complication that occurs in 5% of patients exposed to 
heparin. It causes thrombocytopenia in roughly 85% to 90% of affected individuals, with expected recovery in approximately 4 
to 10 days following heparin withdrawal. However, there is an entity known as refractory heparin-induced thrombocytopenia 
with thrombosis in which patients have prolonged thrombocytopenia, refractory to the current standard of care. We present 
one such case of a 48-year-old male with R-ISS (Revised International Staging System) stage II kappa light chain multiple 
myeloma in stringent complete response status postinduction therapy. He developed heparin-induced thrombocytopenia 
with thrombosis during peripheral blood stem cell harvesting, manifesting as acute right coronary artery thrombus and 
severe thrombocytopenia. Although his clinical course was prolonged, he was ultimately successfully treated with intravenous 
immunoglobulin G 500 mg/kg/day over 4 days.
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spike. Free light chain (FLC) ratio was 240.3. Skeletal sur-
vey showed a large lytic lesion in the posterior right iliac 
crest. Bone marrow biopsy sample was inadequate with near 
absence of hematopoietic marrow. However, the absence of 
an M spike, the FLC >100, and lytic lesion on skeletal survey 
were sufficient to make the diagnosis of FLC myeloma.

He was started on dexamethasone and underwent pallia-
tive radiation to the right iliac crest. He was subsequently 
treated with 6 cycles of cyclophosphamide, bortezomib, 
and dexamethasone (CyBorD) induction therapy. 
Postchemotherapy follow-up and repeat bone marrow 
biopsy panel showed that he was in stringent complete 
remission with a FLC ratio of 1.39 and total absence of 
clonal plasma cells on postinduction bone marrow biopsy. 
Hence, he was started on maintenance therapy with bortezo-
mib and dexamethasone, and then referred for stem cell har-
vest for possible autologous transplant.

The peripheral blood stem cell harvesting using plerixafor 
and neupogen was started 1 week prior to admission to our 
facility. Over 3 million cells were collected, but further har-
vesting was held due to progressive thrombocytopenia to a 
nadir of 28 000/µL. This was thought to be a result of platelet 
loss during apheresis (Figure 1) for which he was given 1 unit 
of single donor platelet on day 3 of stem cell harvesting.

He presented to our facility with acute, nonradiating, non-
pleuritic left-sided chest pain with ST segment elevation in 
the inferior leads on the electrocardiogram and troponin peak 
of 34.66 ng/mL. He was diagnosed with ST-elevation myo-
cardial infarction and loaded with heparin, plavix, and aspi-
rin. He had subsequent cardiac catheterization, which 
discovered a distal right coronary artery (RCA) thrombus not 
amenable to stent placement (Figure 2); hence, only a bal-
loon angioplasty was done.

Postprocedure physical examination was overall unre-
markable with no evidence of bleeding, hepatosplenomeg-
aly, and no signs or symptoms suspicious for deep vein 
thrombosis/venous thromboembolism. His laboratory find-
ings on day 1 of admission were as follows: white blood cell 
count of 28.18 cells/µL, hemoglobin of 17.5 g/dL, and plate-
let count of 26 000/µL. Peripheral smear showed no abnor-
malities other than a decreased number of platelets per 
high-powered field. Heparin-induced thrombocytopenia 
enzyme-linked immunosorbent assay (HIT ELISA), heparin-
induced platelet aggregation assay, and SRA were sent on 
day 3 after platelet count continued trending down to 21 000/
µL, reaching a nadir at 14 000/µL on day 5. His thrombocy-
topenia was believed to be secondary to apheresis (as we did 
not have medical records from his previous hospital) and he 

Figure 1. Graph showing platelet trend. The graph reflects the patient’s measured platelet count prior to admission, during hospital 
course, and postdischarge follow-up. Values with an asterisk reflect when the patient received a platelet transfusion.
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was given 1 unit of platelet on day 5, which increased his 
platelet count from 14 000/µL to 31 000/µL. HIT ELISA 
results came back on day 6 as 2.824 OD (optical density) 
with a positive low-dose heparin SRA (61%). This confirmed 
the diagnosis of HITT; hence, he was started on argatroban 
drip and subcutaneous heparin for deep venous thrombosis 
prophylaxis was stopped. After 7 days of receiving argatro-
ban and being off all heparin products, there was no signifi-
cant response in his platelet count, which was 26 000/µL on 
day 6 and 22 000/µL after day 13.

Additionally, as he had no physical examinations or 
laboratory findings suggestive of alternative causes of 
thrombocytopenia. He was also started on 1 mg/kg/day 
prednisone on day 9 for possible immune thrombocytope-
nic purpura with no improvement. Given that his platelet 
count failed to improve in the absence of heparin, and 
there are recently published data supporting the utility of 
IVIG in refractory HITT, he was started on IVIgG 500 mg/
kg/day from days 14 to 18 of hospitalization. This increased 
his platelet count from 21 000/µL on day 14 to 70 000/µL 
on day 18. Thereafter, it fluctuated between 68 000/µL and 
83 000/µL.

Although he did not achieve the recommended platelet 
goal of 150 000/µL, his repeat low-dose heparin SRA on day 
20 showed seroconversion with a decrease from 61% to 10%; 
hence, he was bridged to warfarin from days 25 to 29 and 
discharged home with close outpatient follow-up. On follow-
up 3 days postdischarge, his platelet count was 112 000/µL 
with no acute symptoms. He was continued on warfarin and 
his platelet count ultimately corrected to 158 000/µL, 13 days 
postdischarge (45 days after his original presentation).

Discussion

HIT is a well-known, life-threatening complication that 
occurs in roughly 5% of patients exposed to heparin. The 
underlying pathophysiology depends on the formation of 
autoantibodies directed against endogenous PF4-heparin 
complexes.1,2 This results in the coating of the platelets by 
IgG, which are subsequently removed by macrophages in the 
reticuloendothelial system, leading to thrombocytopenia in 
roughly 85% to 90% of affected patients.3,4 It also leads to 
the activation of the platelets by an unknown mechanism, 
which increases the risk of both arterial and venous thrombo-
sis, occurring in roughly 50% of affected individuals. This 
phenomenon contributes to consumptive thrombocytope-
nia.4 Once HIT is suspected, the 4T score can be used to 
determine the pretest probability, with a presumptive diagno-
sis of HIT if the score shows intermediate or high probability 
(4T score > 4-8).4-7 However, it dictates further confirmatory 
tests with HIT immunoassays/HIT ELISA, heparin-induced 
platelet aggregation test, and SRA.

The former is reported in OD and an OD >2 reflects an 
>89% likelihood of HIT.8 The most common site of venous 
thrombosis is in the lower extremities, but it can also occur 
in the cardiac vessels and skin. Arterial thrombosis has been 
reported in the heart, internal organs, and limbs.9-11

In our patient, we believe the heparin he received during 
the peripheral blood stem cell harvesting was the inciting 
factor for the development of HIT, which manifested as a 
distal RCA myocardial infarction. At presentation, we did 
not have access to his outside records, which subsequently 
showed a clear decrease in his platelet count. In retrospect, 
his 4T score was 7, indicative of a high probability for HIT 
(2 points for platelet count fall >50%, 2 points for clear onset 
between 5 and 10 days of heparin exposure, 2 points for RCA 
thrombosis, and 1 point for no other possible causes of 
thrombocytopenia). Hence, he should have been started on 
therapy at that time. We did send the immunoassays, which 
confirmed HIT and subsequently replaced all heparin prod-
ucts with a non–heparin anticoagulant (a direct thrombin 
inhibitor argatroban).12 This was done because even in the 
absence of heparin, HIT patients are at significantly increased 
risk for thrombosis as there is still continuous platelet activa-
tion.6 Based on the current recommendations by the American 
College of Chest Physician, treatment with argatroban should 
be continued until the platelet count has substantially recov-
ered to above 150 000/µL. Once that target is achieved, the 
patient should be bridged with a 5-day overlap to a vitamin K 
antagonist to be continued for at least 3 months.13

The expected resolution of thrombocytopenia following 
the withdrawal of heparin typically occurs in 4 to 10 days14; 
unfortunately, our patient had refractory HITT, which wors-
ened on argatroban-only therapy. Given that other causes of 
thrombocytopenia were ruled out (refer to case report), he was 
started on prednisone for possible immune thrombocytopenic 

Figure 2. The image shows the occluded portion of the distal 
segment of the right coronary artery obtained during cardiac 
catheterization on day 1 of admission. The blue marking highlights 
the visibly occluded portion of the artery.
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purpura with no significant improvement. This only confirmed 
refractory HIT with thrombosis (HITT).

Review of the literature showed a possible option in 
IVIgG for treating HITT refractory to standard therapy. It is 
hypothesized that IVIgG binds to the Fc domain of the IgG 
targeted against the PF4-heparin complex; consequently, 
inhibiting antibody-mediated platelet activation. This pre-
vents further platelet destruction with resultant increase in 
platelet count.13-19

There are approximately 13 cases reported in the literature 
of refractory HIT/HITT effectively treated with IVIgG18,19 
since 1989. However, the current treatment guidelines do not 
recommend IVIgG for refractory HITT. Important to note, 
not all the above-mentioned cases achieved a platelet count 
>150 000/µL prior to bridging to warfarin, suggesting that a 
stable improved platelet count or a seroconverted SRA may 
be substituted for a specific goal for platelet count.

This response was reflected in our patient with an approx-
imate tripling of his platelet count. Although he did not get to 
150 000/µL (maximum platelet count prior to bridging was 
83 000/µL), he had seroconversion of his SRA (68% to 10%) 
and was successfully bridged to warfarin with no adverse 
effects. Unlike the other reported cases in which 1 to 2 g/kg/
day of IVIgG was used over 2 to 3 days, we opted for 0.5 mg/
kg/day over 4 days. The reason for this lower dosing  bordered 
on the numerous case reports of myocardial infarctions 
 associated with IVIgG use20-21 therefore, we erred on the side 
of caution. His platelet count has since normalized and the 
patient is doing well.

The essence of this case is that it adds to evidence-based 
armamentarium supporting the use of IVIgG as an effective 
agent in patients with severe refractory HIT. It also shows 
that these patients do not necessarily need to achieve a nor-
mal platelet count to be bridged to warfarin if adequately 
anticoagulated with a seroconverted SRA.
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