
Use of Intravenous Immunoglobulin G to Treat Spontaneous 
Heparin-induced Thrombocytopenia

Mehraboon Irani, M.D1,2, Eric Siegal, M.D3, Abhay Jella, M.D3, Richard Aster, M.D4,5, and 
Anand Padmanabhan, M.D., PhD1,2,4,*

1Medical Sciences Institute, BloodCenter of Wisconsin, Milwaukee, WI

2Department of Pathology, Medical College of Wisconsin, Milwaukee, WI

3Department of Medicine, Advocate Aurora Health, Milwaukee, WI

4Blood Research Institute, BloodCenter of Wisconsin, Milwaukee, WI

5Department of Medicine, Medical College of Wisconsin, Milwaukee, WI

Abstract

Background.—Spontaneous heparin-induced thrombocytopenia (HIT) is a rare but serious 

prothrombotic syndrome characterized by thrombosis, thrombocytopenia and strong platelet-

activating HIT antibodies in the absence of heparin exposure, and is frequently characterized by a 

suboptimal response to standard therapies. Here, we present the first report of intravenous 

immunoglobulin G (IVIg) use in a patient with Spontaneous HIT.

Study Design and Methods.—Patient information including demographic, clinical and 

laboratory results were obtained from the electronic medical record. Laboratory testing was 

performed in the Serotonin Release Assay (SRA), PF4-dependent P-Selectin Expression Assay 

(PEA) and PF4/Polyvinylsulfonate ELISA (PF4 ELISA) to study the impact of IVIg on HIT 

antibody-mediated platelet activation. The patient was also genotyped for a polymorphisms in the 

IgG receptor on platelets, FcγRIIa, at amino acid position 131.

Results.—A 30-year-old male presented with thrombotic stroke and thrombocytopenia and 

strong HIT serologies in the absence of proximate heparin use. Direct thrombin inhibitor therapy 

was not associated with a prompt response. Due to severity and extent of thrombosis, and 

persistent thrombocytopenia, he was treated with high-dose Intravenous Immunoglobulin G 

(IVIg). This treatment was associated with rapid and sustained normalization of platelet counts 
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and a gradual improvement in thrombotic complications. Platelet activation induced by HIT 

antibodies in the PEA (Low PF4) was significantly lower after IVIg treatment, correlating well 

with platelet rise. Consistent with the severity of thrombosis, the patient was found to possess the 

131HR polymorphism in FcγRIIa.

Conclusion.—These results suggest that IVIg may be a useful adjunctive therapy in spontaneous 

HIT.
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Introduction

Heparin-induced thrombocytopenia (HIT) is a serious prothrombotic disorder caused by 

antibodies to platelet factor 4 (PF4): polyanion complexes that develop after heparin 

exposure1. Several reports indicate that a particularly severe form of HIT, Spontaneous HIT, 

occurs in individuals with no prior heparin exposure and is characterized by thrombotic 

complications, strong HIT serologic test results2–12 and suboptimal response to treatment 

with direct thrombin inhibitors (DTIs)2. There are less than 20 reported cases worldwide2 

and while the triggers for its development are not known, it is believed that HIT antibodies 

are directed to PF4 bound to the platelet surface likely via endogenous 

glycosaminoglycans13. Intravenous immunoglobulin G (IVIg) can be strikingly effective in 

patients with persistent HIT refractory to non-heparin anticoagulant treatment, rapidly and 

durably counteracting HIT antibody-mediated platelet activation14–18 and this treatment may 

even prevent HIT from developing in the face of heparin exposure in subacute HIT19. Here, 

we describe a severely affected patient with spontaneous HIT who was treated successfully 

with IVIg.

Materials and Methods

The patient consented to research testing under an approved Institutional Review Board 

protocol (Medical College of Wisconsin, Protocol PRO00023318). The PF4-dependent P-

selectin expression assay (PEA) for detection of platelet-activating HIT antibodies was 

performed as previously described14,20–22. Briefly, pooled washed O blood group normal 

platelets (1 × 106) were treated with PF4 (37.5 μg/mL-PEA or 3.75μg/mL-PEA, Low PF4) 

for 20 min followed by patient serum for 1 h. After addition of labeled anti-P-selectin 

(Monoclonal antibody 424.2, BloodCenter of Wisconsin) and anti-GPIIb (Monoclonal 

antibody 290.5, BloodCenter of Wisconsin) antibodies, platelet events were gated by GPIIb 

positivity, and P-selectin expression (median fluorescence intensity, MFI) was recorded. In 

addition to a normal sample “calibrator,” known positive and negative patient samples were 

included in each run. Maximum P-selectin expression (100%) was measured by treating 

platelets with thrombin receptor-activating peptide (TRAP; 25 mg/mL). Results were 

expressed as the percentage of maximum P-selectin expression corrected for background 

signal obtained with normal serum as follows:
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PEA (%)= (Sample MFI - Normal Serum MFI)/ (TRAP MFI - Normal Serum MFI) x 100 

Serotonin release assay (SRA) was performed as previously described (BloodCenter of 

Wisconsin, Milwaukee)23 and PF4 ELISA testing utilized the LIFECODES PF4 IgG 

diagnostic kit (Immucor, Norcross, GA).

DNA was extracted from whole blood using QIAamp DNA Mini Kit (Qiagen). Polymerase 

chain reaction was performed using primers F 5’-CTTTCAGAATGGCTGGTGCT-3’ and R 

5’- TTTGCTGCTATGGGCTTTCT-3’ specific for the FcγRIIa gene (Integrated DNA 

Technologies). Polymerase chain reaction products (that included the FcγRIIa H/R 131 

polymorphism site) were sequenced in a 3130xl Genetic Analyzer (Applied Biosystems) 

using standard procedures.

Case Presentation/Results

A previously healthy 30 yr. old man presented with left hemiparesis due to an acute right 

middle cerebral artery thrombotic stroke. Thrombolysis was not performed because of time 

delay from the onset of stroke symptoms (~48 hrs.). Platelet count on admission was 84 × 

103/μL. Enoxaparin was administered for thrombosis prophylaxis on day +1 (of admission). 

Antiphospholipid antibodies were negative. On day +2 the patient complained of left calf 

pain and developed a cool left foot. Imaging revealed complete thrombotic occlusion of the 

left popliteal artery as well as occlusive thrombosis of the right anterior tibial and peroneal 

arteries. An emergent left lower extremity thrombectomy was performed and unfractionated 

heparin (UFH) was started the same day (Fig 1).

Heparin exposure further decreased the platelet count to 41 × 103/μL on day +4 (Fig 1). Due 

to extensive thrombosis and the presence of thrombocytopenia at the time of presentation 

(prior to in-hospital heparin exposure), spontaneous HIT was suspected and UFH was 

discontinued. HIT testing revealed strongly positive IgG-specific Polyvinylsulfonate/PF4 

ELISA with an Optical Density of 2.782, and 90% serotonin release (with 0.1U/mL UFH; 

Fig 1). Serotonin release assay (SRA) performed without UFH on samples from days +1 and 

+4 were also strongly positive at 77% and 83% release, respectively (Fig 1). Despite 

discontinuation of heparin and two days of argatroban therapy, platelet counts remained low 

(60 × 103/μL) and toes in both lower extremities became more cyanotic raising concern for 

impending gangrene. At this juncture, IVIg was administered at 1g/kg/day on days +7 and 

+8 (total 2gm/kg) and was followed by a doubling of the platelet count (to 135 × 103/μL on 

day +8; Fig 1).

Laboratory testing revealed that IVIg therapy significantly inhibited platelet activation by the 

patient’s HIT antibody in the PF4-dependent P-selectin expression assay (PEA) when low 

concentrations of PF4 were used (PEA, Low PF4, 3mcg/mL) 14 but had little effect on SRA 

and HIT ELISA test results, consistent with the presence of strong, platelet-activating HIT 

antibodies, as noted previously 14 (Fig 1). The PEA also showed a transient decline 

correlating well with the beginning of platelet rebound. PEA and SRA reactivities were 

completely inhibited in the presence of 100U/mL UFH confirming that platelet activation 

was mediated by HIT antibodies (data not shown). Previous work has shown that patients 

with arginine (R) at amino acid position 131 in the activating IgG receptor on platelets, 

FcγRIIa are more likely to experience more severe HIT (thrombosis) due to the inability of 
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normal IgG2 present in plasma to compete with HIT antibodies for binding to the receptor24. 

Patients with histidine (H) at aa131 in FcγRIIa, on the other hand, are competent to be 

bound by both normal IgG2 and IgG1 leading to greater protection from HIT antibody-

mediated platelet activation. The patient was heterozygous for Histidine (H) and Arginine 

(R), a genotype associated with limited ability (relative to HH131) of the patient’s own 

plasma immunoglobulins to inhibit HIT antibody-mediated platelet activation14.

Despite the prompt response to IVIg treatment, the patient’s hospital course was 

complicated by compartment syndrome in both lower extremities, a consequence of 

extensive lower extremity thrombosis at presentation. The patient recovered, however, with 

no requirement for digit/limb amputation. He was placed on warfarin with an INR target of 

2.5–3.5 after his platelet count had normalized and he continues to do well receiving 

rehabilitation for his neurological symptoms (spastic hemiparesis). He has had no recurrence 

of thrombosis or thrombocytopenia at most recent follow up, seven months after initial 

presentation.

Discussion

Spontaneous HIT can be a major treatment challenge, and carries high risk of morbidity and 

mortality. IVIg has been used in challenging HIT treatment settings, including severe 

persistent HIT refractory to standard therapies14–18,25 and in acute/subacute HIT requiring 

emergent heparin exposure19. This limited published experience suggests that this treatment 

can induce rapid and sustained platelet recovery. To the best of our knowledge, this is the 

first reported case of spontaneous HIT treated with IVIg. The lack of proximate heparin 

exposure, significant thrombocytopenia, extensive thrombosis and strong HIT serologies 

(including in the SRA performed without addition of heparin in the assay26) support this 

diagnosis. The absence of a quick response to DTI therapy is consistent with other reports of 

DTI-refractoriness in patients with spontaneous HIT 2. Treatment with IVIg may be 

considered in this difficult treatment setting. In addition to IVIg use in severe HIT 

presentations such as spontaneous HIT and delayed-onset HIT, we believe a strong case can 

be made for its use in HIT patients whose disease course is characterized by severe 

thrombocytopenia or thrombosis and strong platelet-activating HIT antibodies. This 

approach may also be helpful in decreasing bleeding risks seen with alternative 

anticoagulant use in the setting of severe thrombocytopenia as noted in a recent bleeding-

related HIT fatality27. However, this potentially prothrombotic drug should be used with 

caution after a careful risk-benefit analysis.
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Abbreviations:

HIT Heparin-induced thrombocytopenia

IVIg Intravenous Immunoglobulin G

PF4 ELISA PF4/Polyvinylsulfonate Enzyme-linked Immunosorbent Assay

SRA Serotonin release assay

PEA PF4-dependent P-selectin Expression Assay

DTI Direct Thrombin Inhibitors
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Figure 1. IVIg treatment led to prompt recovery of platelet counts.
Left ordinate denotes PEA (green), PEA (Low PF4; orange), SRA (red) and zero-heparin 

SRA (blue) test results. Right ordinate depicts platelet count (dashed black line and open 

boxes). PEA and PEA, Low PF4 results shown are the average of duplicate measurements, 

while SRA and platelet counts shown are single determinations. Solid arrows denote IVIg 

treatment (1g/kg body weight). The assay cut-offs for the PEA (35%) and PEA, Low PF4 

(10%) have high specificity for HIT (96% and 98%, respectively, manuscript in preparation). 

Serotonin release of 20% was used as the positive cut-off for the SRA. The asterisks denote 

PF4 ELISA OD of 2.782 (day 4) and 2.023 (day 12). Arrows indicate IVIg treatment at a 

dose of 1gm/Kg. Eno, Enoxaparin; UFH- Unfractionated porcine heparin.
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