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Abstract
Heparin-induced thrombocytopenia (HIT) is categorized into type 1 and type 2. It causes a decrease in
platelet count during or shortly after exposure to heparin. Type 1 is mild and has a non-immune mechanism.
Type 2 is a hypercoagulable state resulting from anti-heparin platelet factor 4 (PF4) IgG antibodies. These
antibodies cause the activation of endothelium and thrombin generation. Type 2 HIT is complicated by life-
threatening thromboembolic events such as deep venous thrombosis, pulmonary embolism, and myocardial
infarction. HIT remains an under-recognized cause of dialysis catheter dysfunction and thrombosis. We
present a case of a 66-year-old male with recurrent dialysis catheter thrombosis secondary to Type 2 HIT.
Avoiding heparin-based dialysis or switching to non-heparin-based anticoagulation or peritoneal dialysis are
the possible management strategies for such patients.
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Introduction
Heparin-induced thrombocytopenia [HIT] is categorized into type 1 and type 2 [1]. Type 1 HIT is
characterized by a mild, transient non-immune drop in platelet count occurring in approximately 10% of
patients [2]. In contrast, type 2 HIT is a prothrombotic state induced by platelet and endothelial
activation, thrombin generation, and hypercoagulability [1,2]. Unfractionated heparin carries a higher risk of
developing HIT than low molecular weight heparin, pertaining to its higher molecular weight and affinity to
form the antigen-antibody complex [3,4]. HIT causes both arterial and venous thromboembolic
complications such as deep venous thrombosis, pulmonary embolism, myocardial infarction, thrombotic
stroke, occlusion of limb artery leading to amputation, upper-extremity venous thrombosis and skin
necrosis [1-5]. However, HIT remains an under-recognized cause of dialysis catheter dysfunction and
thrombosis. We present a case of a middle-aged male with recurrent thrombosis of intravascular femoral
dialysis catheter secondary to type 2 HIT.

Case Presentation
A 66-year-old African-American male presented to the ED with a complaint of recurrent vomiting and
watery, non-bloody diarrhea for three days. He denied abdominal pain, fever, dysuria, cough, or shortness of
breath. He has a past medical history of HTN non-compliant with medication and subarachnoid hemorrhage
with anterior communicating artery aneurysm. The patient endorsed that he had dental extraction three
weeks back, for which he had been taking antibiotics and Ibuprofen for 10 days. He reported recreational
use of cocaine. His family history was significant for end-stage kidney disease (ESRD) in his half-brother. On
presentation to the emergency department, his vital signs were a blood pressure (BP) of 182/73 mm of Hg,
heart rate of 67 per minute, temperature of 97.1 degrees Fahrenheit, respiratory rate of 20 per minute, and
SPO2 of 98% on room air. Physical examination was unremarkable except for bilateral lower extremity
pitting edema. The abdomen was soft and non-tender. Laboratory findings were notable for blood urea
nitrogen (BUN) of 77 mg/dL and creatinine of 10.4 mg/dL. BUN: Cr one year before admission was 22/1.4
mg/dL. Phosphorus was 4.4 mg/dL, and calcium was 6.8 mg/dL, with an albumin level of 1.7 g/dL. A complete
blood count (CBC) revealed normocytic anemia with a hemoglobin of 10.9 g/dL, hematocrit of 32.1%, and
mean corpuscular volume (MCV) of 86.5 fL. The platelet count on admission was 232,000 per microlite.

Pertinent laboratory parameters at presentation are depicted in Table 1. CT abdomen and pelvis revealed
several cysts in the right kidney with the largest in the mid-pole measuring 3.4 x 3.0 cm as shown in Figure
1. No splenomegaly was noted.
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Test Ref range and units Values

WBC 4.5-11.0 10x3/uL 4.9

Neutrophil % 40.0-70.0 % 54.5

Lymphocytes % 22.0-48.0 % 35.9

Monocytes % 2.0-14.0 % 8.0

Eosinophil % 0.5-5.0 % 1.2

Basophil % 0.0-2.0 % 0.2

Hemoglobin 11.0-15.0 g/dL 10.7

BUN 7.0-18.7 mg/dL 82.2

Creatinine 0.57-1.11 mg/dL 10.59

Sodium 136-145 mmol/L 135

Potassium 3.5-5.1 mmol/L 4.4

CO2 22-29 mmol/L 20

Total bilirubin 0.2-1.2 mg/dL 0.7

ALT 10-55 U/L 13

AST 5-34 U/L 20

ALP 40-150 U/L 125.5

Albumin 3.5-5.2 g/dL 1.7

TABLE 1: Laboratory parameters at the presentation
WBC - white blood cell count, BUN - blood urea nitrogen, AST - aspartate transaminase, ALT - alanine transaminase, ALP - alkaline phosphatase, INR -
international normalized ratio
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FIGURE 1: Computed tomography (CT) of the abdomen and pelvis in
coronal section shows renal cyst on the right side (red arrow)

A temporary femoral temporary dialysis catheter was placed and hemodialysis was initiated. The patient was
started on unfractionated heparin 5000 units subcutaneously twice daily for deep vein thrombosis (DVT)
prophylaxis. Platelet count started dropping on day 10 of admission (103,000) and on day 12 of admission
(68,000) and progressively decreased to 26,000 on day 16 of admission. The trend of platelets during the
hospital stay is demonstrated in Figure 2. 
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FIGURE 2: Platelet count vs. day of heparin exposure

Workup for thrombocytopenia showed serum vitamin B12 of 374 pg/mL (ref range 232-1245 pg/mL) and
folate of 8.2 ng/mL (ref range >3 ng/mL). Blood cultures were negative for any growth. The patient had
multiple episodes of catheter thrombosis starting from day six of admission. Multiple attempts were made
to resolve the malfunction with alteplase injection and manipulation of the catheter, in which extensive
clots were noted in the catheter. However, the patient had a persistent malfunction of the dialysis catheter.
Fluoroscopy showed attenuated flow with thrombosis in the catheter. Vascular dopplers for deep vein
thrombosis were negative on bilateral upper and lower extremities. Venocavagram revealed no thrombus in
the right common iliac vein or inferior vena cava. The 4T score for the patient was seven (two points for
thrombocytopenia, one point for timing of platelet fall, two points for thrombosis, and one point for other
apparent causes), prompting immediate HIT workup. Heparin-induced platelet antibody was found to be
3.296 OD (ref range 0.0-0.4 OD), strongly suggestive of HIT. He was started on apixaban 2.5 mg twice a day
for anticoagulation after the positive result, as per the opinion of the hematologist. Serotonin release assay
was positive, confirming HIT (73% with low dose heparin (Ref range 0-20%) and <1 with high dose
heparin(Reference range 0-20%)). The patient underwent permacath placement for dialysis. Administration
of heparin was stopped, and his platelet counts improved gradually. In subsequent dialysis through
permcath, heparin was avoided. The patient did not have any further episodes of thrombosis during the
hospitalization, and he was discharged with a platelet count of 51,000 per microliter. On a follow-up visit,
one month after discharge, the platelet count was found to have recovered to 197,000 per microliter.

Discussion
Our patient has a unique occurrence of an isolated dialysis catheter thrombosis secondary to HIT without
any evidence of deep vein thrombosis of the extremities. Considering the routine use of heparin in
hemodialysis filters, early and accurate diagnosis of HIT in patients with vascular access site thrombosis is
crucial in preventing severe morbidity in hemodialysis patients. Along with the general complications of
HIT, various complications specific to dialysis patients have been reported, such as clotted upper extremity
arteriovenous grafts and bilateral subclavian vein stenosis as reported by Pham et al. [6] and dialysis circuit
clotting, as well as catheter clotting, reported in a case series by Gameiro et al. [7].

Antibodies against platelet factor 4 in patients without HIT have been investigated in various studies [8-11].
Heparin-induced antibodies without any associated thrombocytopenia have been found in higher prevalence
in patients undergoing hemodialysis compared to controls [8]. An association between repeated early
hemofiltration-filter clotting was shown with the presence of anti-PF4/heparin antibodies, irrespective of
the platelet count in a retrospective study [9]. A study from Shea et al. showed no correlation between
vascular access site thrombosis and anti-PF4 antibody titer in patients without HIT [10]. However, a
prospective study by Vega et al. demonstrated increased cardiovascular and all-cause mortality in patients
with a higher titer of HIT antibody [11]. These studies support the necessity for further studies
investigating anti-PF4 antibody titers as a prognostic marker and the need to interpret anti-PF4 titers in the
appropriate clinical context. 

In our patient, the platelet count remained stable after unfractionated heparin was stopped, the catheter was
removed, and the patient received apixaban. In subsequent dialysis through permcath, heparin was avoided.
As in our patient, Sidra et al. reported stable platelet counts with the use of apixaban [12]. Theodore et al.'s
prospective study on patients with acute HIT treated with rivaroxaban as a primary therapy found that the
patients recovered without new, progressive, or recurrent thrombosis [13]. The degree of simplicity offered
by oral direct oral anticoagulants (DOACs) in the treatment of acute HIT is of high importance, and DOACs
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have been recommended as an option for the treatment of HIT by the American Society of Hematology
(ASH) HIT guidelines [14].

Conclusions
Thrombocytopenia is common and multifactorial in hospitalized patients. However, making the early
diagnosis of HIT demands a high index of suspicion. Our case highlights the importance of prompt
investigation directed to rule out HIT in a patient with recurrent dialysis catheter thrombosis and
thrombocytopenia before the development of arterial or venous thrombosis. Early recognition followed by
investigation for HIT antibodies, prompt cessation of heparin, and use of non-heparin anticoagulation
remains the cornerstone to prevent morbidity and mortality of HIT.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
Sailesh Karki - conceptualisation of idea, writing abstract, case presentation, discussion, and revision; Binit
Aryal - writing discussion, abstract and case presentation, making figures and tables and revision; Arjun
Mainali - writing abstract, case presentation, discussion, and revision; Navodita Uprety - conceptualisation
of idea, writing abstract, and revision; Kalpana Panigrahi - writing abstract, case presentation, discussion,
and revision Samaj Adhikari - writing abstract, discussion, revision, making figures and tables revision

References
1. Warkentin TE: An overview of the heparin-induced thrombocytopenia syndrome. Semin Thromb Hemost.

2004, 30:273-83. 10.1055/s-2004-831039
2. Ahmed I, Majeed A, Powell R: Heparin induced thrombocytopenia: diagnosis and management update .

Postgrad Med J. 2007, 83:575-82. 10.1136/pgmj.2007.059188
3. Patriarcheas V, Pikoulas A, Kostis M, Charpidou A, Dimakakos E: Heparin-induced thrombocytopenia:

pathophysiology, diagnosis and management. Cureus. 2020, 12:e7385. 10.7759/cureus.7385
4. Hogan M, Berger JS: Heparin-induced thrombocytopenia (HIT): review of incidence, diagnosis, and

management. Vasc Med. 2020, 25:160-73. 10.1177/1358863X19898253
5. Lovecchio F: Heparin-induced thrombocytopenia. Clin Toxicol (Phila). 2014, 52:579-83.

10.3109/15563650.2014.917181
6. Pham PT, Miller JM, Demetrion G, Lew SQ: Clotting by heparin of hemoaccess for hemodialysis in an end-

stage renal disease patient. Am J Kidney Dis. 19951, 25:642-7. 10.1016/0272-6386(95)90138-8
7. Gameiro J, Jorge S, Lopes JA: Haemodialysis-related-heparin-induced thrombocytopenia: case series and

literature review. Nefrologia (Engl Ed). 2018, 38:551-7. 10.1016/j.nefro.2018.02.010
8. Kelly J, Sylvester KW, Rimsans J, Bernier TD, Ting C, Connors JM: Heparin-induced thrombocytopenia in

end-stage renal disease: Reliability of the PF4-heparin ELISA. Res Pract Thromb Haemost. 2021, 5:e12573.
10.1002/rth2.12573

9. Lasocki S, Piednoir P, Ajzenberg N, Geffroy A, Benbara A, Montravers P: Anti-PF4/heparin antibodies
associated with repeated hemofiltration-filter clotting: a retrospective study. Crit Care. 2008, 12:R84.
10.1186/cc6937

10. O'Shea SI, Sands JJ, Nudo SA, Ortel TL: Frequency of anti-heparin-platelet factor 4 antibodies in
hemodialysis patients and correlation with recurrent vascular access thrombosis. Am J Hematol. 2002,
69:72-3. 10.1002/ajh.10032

11. Pena de la Vega L, Miller RS, Benda MM, Grill DE, Johnson MG, McCarthy JT, McBane RD 2nd: Association
of heparin-dependent antibodies and adverse outcomes in hemodialysis patients: a population-based study.
Mayo Clin Proc. 2005, 80:995-1000. 10.4065/80.8.995

12. Khalid S, Daw H: The role of apixaban in the treatment of heparin-induced thrombocytopenia . Cureus.
2017, 9:e1428. 10.7759/cureus.1428

13. Warkentin TE, Pai M, Linkins LA: Direct oral anticoagulants for treatment of HIT: update of Hamilton
experience and literature review. Blood. 2017, 130:1104-13. 10.1182/blood-2017-04-778993

14. Cuker A, Arepally GM, Chong BH, et al.: American Society of Hematology 2018 guidelines for management
of venous thromboembolism: heparin-induced thrombocytopenia. Blood Adv. 2018, 2:3360-92.
10.1182/bloodadvances.2018024489

2023 Karki et al. Cureus 15(7): e41812. DOI 10.7759/cureus.41812 5 of 5

javascript:void(0)
https://dx.doi.org/10.1055/s-2004-831039
https://dx.doi.org/10.1055/s-2004-831039
https://dx.doi.org/10.1136/pgmj.2007.059188
https://dx.doi.org/10.1136/pgmj.2007.059188
https://dx.doi.org/10.7759/cureus.7385
https://dx.doi.org/10.7759/cureus.7385
https://dx.doi.org/10.1177/1358863X19898253
https://dx.doi.org/10.1177/1358863X19898253
https://dx.doi.org/10.3109/15563650.2014.917181
https://dx.doi.org/10.3109/15563650.2014.917181
https://dx.doi.org/10.1016/0272-6386(95)90138-8
https://dx.doi.org/10.1016/0272-6386(95)90138-8
https://dx.doi.org/10.1016/j.nefro.2018.02.010
https://dx.doi.org/10.1016/j.nefro.2018.02.010
https://dx.doi.org/10.1002/rth2.12573
https://dx.doi.org/10.1002/rth2.12573
https://dx.doi.org/10.1186/cc6937
https://dx.doi.org/10.1186/cc6937
https://dx.doi.org/10.1002/ajh.10032
https://dx.doi.org/10.1002/ajh.10032
https://dx.doi.org/10.4065/80.8.995
https://dx.doi.org/10.4065/80.8.995
https://dx.doi.org/10.7759/cureus.1428
https://dx.doi.org/10.7759/cureus.1428
https://dx.doi.org/10.1182/blood-2017-04-778993
https://dx.doi.org/10.1182/blood-2017-04-778993
https://dx.doi.org/10.1182/bloodadvances.2018024489
https://dx.doi.org/10.1182/bloodadvances.2018024489

	Type II Heparin-Induced Thrombocytopenia: An Underrecognized Cause of Dialysis Catheter Dysfunction - A Case Report
	Abstract
	Introduction
	Case Presentation
	TABLE 1: Laboratory parameters at the presentation
	FIGURE 1: Computed tomography (CT) of the abdomen and pelvis in coronal section shows renal cyst on the right side (red arrow)
	FIGURE 2: Platelet count vs. day of heparin exposure

	Discussion
	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


