
Received: 10 April 2024 - Revised: 14 August 2024 - Accepted: 6 September 2024

https://doi.org/10.1016/j.rpth.2024.102587
CA S E R E POR T
Great white sighting: a case of heparin-induced thrombosis

with thrombocytosis
Julia Levy1 | Hong De Sa2 | Lindsey Loss3 | Mandy VanSandt4 |

Rhusheet Patel5 | Merav Sendowski2
1Division of Internal Medicine, Oregon

Health and Science University, Portland,

Oregon

2Division of Hematology and Medical

Oncology, Oregon Health and Science

University, Knight Cancer Institute,

Portland, Oregon

3Division of General Surgery, Oregon

Health and Science University, Portland,

Oregon

4Division of Pathology, Oregon Health and

Science University, Portland, Oregon

5Division of Vascular Surgery, Oregon

Health and Science University, Portland,

Oregon

Correspondence

Julia Levy, Division of Internal Medicine,

Oregon Health and Science University,

3181 SW Sam Jackson Park Rd, Portland,

Oregon 97239.

Email: levyju@ohsu.edu

Handling Editor: Michael Makris
© 2024 The Authors. Published by Elsevier Inc. on

NC-ND license (http://creativecommons.org/licens

Essentials

• Heparin-induced thrombocytopenia is a

• We report a case of heparin-induced th

• Clinicians should apply the 4Ts if throm

• Rapid immunoassays can be helpful in c

Res Pract Thromb Haemost. 2024;8:e102587

https://doi.org/10.1016/j.rpth.2024.102587
Abstract

Background: Heparin-induced thrombocytopenia (HIT) is an immune-mediated adverse

response to heparin therapy, characterized by decreased platelet count and increased

risk of thrombosis. HIT, without the tell-tale sign of thrombocytopenia, has rarely been

described.

Key Clinical Question: Can HIT be diagnosed in the presence of thrombocytosis? What

clinical clues and diagnostic tools facilitate accurate diagnosis in such cases?

Clinical Approach: We report a case of HIT with thrombocytosis in a young male who

initially presented after traumatic knee dislocation. HIT was diagnosed clinically

through the discovery of a white thrombus during a vascular surgery procedure and

corroborated by a positive latex immunoturbidimetric immunoassay (HemosIL HIT-Ab

(platelet-factor 4(PF4)-heparin)), a rapid immunoassay.

Conclusion: With its high sensitivity, specificity, and rapid results, the latex immuno-

turbidimetric immunoassay is a valuable diagnostic tool, even among patients with a

seemingly low pretest probability. This case underscores the guidance imparted by Dr

Andreas Greinacher: “[HIT] must be considered if thrombosis occurs or progresses

despite effective heparinization even in the absence of thrombocytopenia.” Access to

rapid and effective laboratory testing reduces the probability of diagnostic error.
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1 | INTRODUCTION

Heparin-induced thrombocytopenia (HIT) is a well-recognized im-

mune-mediated adverse response to heparin therapy, characterized

by platelet activation, decreased platelet count, and increased risk of

thrombosis. The use of unfractionated heparin and low-molecular-

weight heparin remains prevalent in hospital settings, with 12

million patients in the United States exposed to heparin annually [1].

The incidence of HIT varies based on the type of heparin adminis-

tered, duration of exposure, and patient population [2].

Reports of HIT without absolute or relative thrombocytopenia are

rare [3–10]. The absence of thrombocytopenia poses a diagnostic

challenge, necessitating a heightened level of clinical suspicion to

promptly identify this potentially life-threatening complication.

Established diagnostic algorithms for HIT include clinical probability

assessment to guide initial management, followed by a sensitive

immunoassay and confirmatory testing with a more specific functional

assay. These assays are often unavailable at local hospitals necessi-

tating send-out testing with increased turnaround time [11]. Modern

rapid immunoassay (RI) use is increasing worldwide and offers stra-

tegic improvement in management. We present a case of heparin-

induced thrombosis with thrombocytosis diagnosed clinically in the

operating room and supported by RI testing. This case reinforces our

understanding of HIT and highlights the limitations of current diag-

nostic tools, emphasizing the need for innovative testing methodolo-

gies to expedite accurate and timely confirmation of the disease.
2 | CASE

A 17-year-old male with no past medical history experienced a trau-

matic right knee dislocation during a wrestling tournament. He un-

derwent onsite reduction by a physician at the tournament before

presenting to the emergency department (ED). In the ED, pulses were

reported palpable, imaging results were negative for fracture or

dislocation, and he was discharged home. Two days later, he experi-

enced leg weakness and decreased sensation, prompting return to the

ED. An angiogram revealed a segmental occlusion of the popliteal

artery, which was initially treated with catheter-directed thrombol-

ysis. Overnight, he developed significant swelling and worsening acute

limb ischemia. Vascular surgery performed a popliteal to posterior

tibial artery bypass graft surgery and multiple compartment fasciot-

omies. Orthopedic surgery placed a knee-spanning external fixation.

He was anticoagulated with a continuous unfractionated heparin

infusion and transferred to our institution.

Upon arrival at our facility, significant necrotic muscle and

persistent motor and sensory deficits below the level of the knee were

observed. He subsequently required serial muscle debridements of all

4 calf compartments with ongoing heparin administration. On hospital

day 9, sudden loss of distal pulses raised concern for graft thrombosis

with outflow obstruction. Vascular surgery was attempted to salvage

the graft by performing a graft thrombectomy, during which they

identified a “white clot” [12]. Suspecting HIT, vascular surgery
immediately discontinued heparin, initiated a continuous argatroban

infusion, and consulted hematology. With platelet count rising

throughout the hospital course (618 × 109/L on day 12 post-

operatively) (Figure), the hematology consultant felt a 4Ts score could

not be calculated and recommended RI testing. A positive result

returned (2.3 U/mL; reference range, <1.0 U/mL) 50 minutes after the

blood draw. Following an attempted thrombectomy, vascular surgery

noted compromised distal outflow. The patient experienced re-

occlusion of his bypass graft leading to extensive necrosis, loss of

viability, and below-the-knee amputation. The serotonin release assay

(SRA) returned from the Versiti Blood Research Institute 6 days later,

confirming the presence of heparin-dependent platelet-activating an-

tibodies (43% [0.1 U/mL]; 15% [100 U/mL]) and hence a likely diag-

nosis of HIT. Argatroban was transitioned to apixaban as the patient

stabilized. The platelet count remained elevated before gradually

normalizing through the remainder of the hospital course (Figure).
3 | DISCUSSION

The term “white clot syndrome” was coined in 1957 after platelet-rich

white thrombi were observed in patients on heparin therapy [13].

Routine platelet counts were not common at this time, so the

connection with thrombocytopenia was only established several years

later [14]. Today, blood counts are regularly performed in hospitalized

patients, often leading to the incidental identification of thrombocy-

topenia. Most patients with HIT present with a low platelet count,

which usually precedes thrombosis and thus serves as an early

warning [15]. The 4Ts score, a validated pretest probability tool, can

assist with assessment and initial management. Unfortunately, tradi-

tional laboratory testing can be time-consuming and labor-intensive.

Thus, initial management decisions must be made at bedside due to

the potential for severe complications of the disease. In our case,

thrombocytosis misled the hematologists, diverting suspicion away

from HIT and application of the 4Ts score based on the misinterpre-

tation that platelets must decrease in this disease. Searching the

literature as the case unfolded, Dr Frank Edwin’s cautionary insight

added valuable context: “The name [HIT] suggests obligatory throm-

bocytopenia, yet HIT may still occur without thrombocytopenia, a

diagnostic trap for the unwary clinician” [16].

Further review with Dr Theodore Warkentin, who developed the

4Ts score [17], clarified that the criterion of “Timing” can be assessed by

the occurrence of thrombosis rather than platelet drop: “If a thrombotic

event occurswithin theHITwindow, the patient can be judged to have at

least 4 points (Timing = 2 points; Thrombosis = 2 points), so HIT is a

possibility, even if there is no platelet count fall” (personal communica-

tion, included with permission, May 30, 2024). In our case, popliteal ar-

tery thrombosis first occurred before heparin initiation. Popliteal artery

injuries necessitating surgical intervention are a relatively uncommon

(2%) complication of knee dislocation [18]. Despite this and the lack of a

family history or known hypercoagulable risk factors, the thrombus can

still be rationalized considering the anatomical location of the popliteal

artery, especially given the concurrent neurological deficit as the same
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mechanism leading to nerve injury can cause vascular injury in the

popliteal space. In retrospect, the initial injury may have involved a

traumatic dissection without loss of pulses followed by the development

of a flow-limiting prothrombotic nidus. Consequently, the recurrence of

thrombosis in our patient once on heparin therapy should raise concern

for HIT, irrespective of platelet count. DrWarkentin further highlighted

that the “[4Ts score should] get the clinician to consider a ‘possible’

diagnosis ofHIT because clots are not supposed to occurwhen heparin is

being given, although, of course, they can, both for HIT and non-HIT

reasons” (personal communication, included with permission, May 30,

2024).

The question of HIT presenting with normal or elevated platelet

counts is difficult to answer. One possible explanation is postoperative

thrombocytosis, which coincides with the time frame of HIT, typically 5

to 10 days following heparin administration [19,20]. In our case, mul-

tiple procedures may have led to a concurrent rise in postoperative

platelet count, masking the effects of HIT. This is in line with cases of

HIT without thrombocytopenia that have been observed primarily in

surgical and critically ill patients. The balance between reactive

thrombocytosis and platelet consumption can make a HIT diagnosis

challenging. Notably, reactive thrombocytosis can also occur in other

common conditions such as infection, bleeding, iron deficiency, asplenia,

malignancy, and inflammatory disorders. However, this is only a partial

explanation, as reactive thrombocytosis is common, whereas HIT

without thrombocytopenia is rare. Further, most postoperative and

critically ill patients who experience HIT still exhibit thrombocytopenia

despite expected reactive thrombocytosis. Additional drivers influ-

encing the clinical presentation of HIT need to be identified.
For patients with an intermediate to high 4Ts score, laboratory

testing is recommended to support a diagnosis of HIT. Two classes of

assays exist: immunoassays, such as the enzyme-linked immunosor-

bent assay (ELISA) and RIs, and functional assays, such as the SRA,

which is considered the diagnostic standard for HIT. Historically, the

ELISA has been the most widely used test [21]. It is highly sensitive

(97%), with a lower specificity (82%) [22]. The American Society of

Hematology Choosing Wisely campaign advises against ELISA testing

among patients with a low pretest probability due to high false-

positive rates which may misdirect care [23]. The SRA is highly spe-

cific but poses challenges due to technical complexity, cost, and often

days-long turnaround time, as testing is limited to specialized labo-

ratories [11]. Clinicians should not wait for confirmatory SRA results,

as timely initiation of treatment is imperative to reduce poor out-

comes [15]. An accurate test with a rapid turnaround time and strong

correlation to SRA results can be critical for patient care.

Known limitations of the 4Ts score and traditional assays enhance

the utility of RIs. The latex immunoturbidimetric immunoassay (LIA) is

marketed as a fully automated and on-demand qualitative assay with

rapid clinical turnaround time and high sensitivity and specificity [24].

In addition to the LIA, several other RIs are in clinical use worldwide,

also exhibiting high sensitivity (0.96-1.00), though with more variable

specificity (0.68-0.94) [25]. In our case, the LIA produced a result

within 50 minutes, promptly supporting the decision to implement

alternative anticoagulation. With its high sensitivity, specificity, and

rapid results, the LIA proves to be a valuable diagnostic tool, even

among patients with a seemingly low pretest probability. Given these

advantages, RIs have become the most frequently ordered laboratory



4 of 4 - LEVY ET AL.
test for HIT, recently surpassing the ELISA, which accounted for 47%

of immunoassays ordered from 2013 to 2017. Despite this, many labs

continue to rely on the ELISA [26]. Increased guidance on incorpo-

rating RIs into diagnostic algorithms is needed [25].

The interplay between clinical judgment and laboratory testing is

complex in this highly prothrombotic disease. Reports of HIT without

reduced platelet counts in both pediatric [4,7,9] and vascular surgery

[3,6,8] cases underscore the guidance imparted by Dr Andreas Grei-

nacher: “[HIT] must be considered if thrombosis occurs or progresses

despite effective heparinization even in the absence of thrombocy-

topenia” [4]. Clinicians must remain vigilant when presented with a

patient who develops thrombosis on heparin and should initiate early

management and testing of HIT. Access to rapid and effective labo-

ratory testing reduces the probability of diagnostic error.
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