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Heparin-Induced Thrombocytopenia: A Case Report


ABSTRACT
Heparin-induced thrombocytopenia (HIT) is a serious immune-mediated adverse drug reaction that paradoxically increases thrombotic risk despite declining platelet counts. We present a case of a 75-year-old male admitted for bilateral knee osteoarthritis who developed thrombocytopenia following heparin administration. The patient's platelet count showed a temporal decline from 2.21 to 1.94 lakhs/cumm during heparin therapy, with subsequent recovery to 2.85 lakhs/cumm after discontinuation. This case emphasizes the importance of routine platelet monitoring, early recognition of HIT, and prompt intervention to prevent potentially life-threatening thrombotic complications.
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INTRODUCTION	Comment by Windows User: Unify citing references in the paper text
Thrombocytopenia is one of the most frequent and clinically important complications associated with heparin therapy. Two forms of HIT are recognized based on mechanism and clinical presentation. [1]
HIT Type I is a mild, transient reduction in platelet count that typically appears within the first 1-2 days of heparin administration. Platelet levels rarely fall below 100 × 10⁹/L, and the condition remains asymptomatic. It resolves spontaneously even with the continuation of heparin therapy. Although its pathogenesis is not completely defined, it is believed to involve non-immune platelet aggregation triggered by heparin. [2,3]
HIT Type II, in contrast, is an immune-mediated disorder caused by antibodies directed against the platelet factor 4 (PF4)-heparin complex. This leads to significant thrombocytopenia, often defined as a drop of more than 30% from baseline. HIT II typically develops after 5 or more days of treatment, but it may occur earlier in individuals previously exposed to heparin. Following discontinuation of heparin, platelet recovery usually occurs within 5-15 days, although prolonged recovery lasting weeks or months has been reported. [4,5]
Molecular Basis of HIT
Heparin is a highly negatively charged sulfated glycosaminoglycan that strongly binds to platelet factor 4 (PF4), a positively charged chemokine released from platelets. This strong electrostatic interaction is central to the immunologic mechanism of HIT. [4]	Comment by Windows User: delete
Low-molecular-weight heparins (LMWHs), which have molecular weights between 2,000 and 10,000 Da, are obtained by enzymatic or chemical depolymerization of unfractionated heparin (UFH). UFH itself is a heterogeneous mixture of negatively charged glycosaminoglycan chains, ranging from 3,000 to 30,000 Da, and is typically extracted from animal tissues. [6]
PF4 is a positively charged protein synthesized in megakaryocytes and stored within platelet α-granules. During platelet activation at sites of vascular injury, PF4 is released into the local environment, where it rapidly attaches to negatively charged heparin-like glycosaminoglycans (GAGs), including heparan sulfate on endothelial cells. [7]
PATHOGENESIS
Step 1: Formation of Heparin-PF4 Complexes
When circulating, heparin binds PF4; the complex undergoes a structural change that makes it antigenic, resulting in the formation of heparin-PF4 antibodies, most commonly of the IgG class. When heparin is administered, it can bind to platelet factor 4 (PF4), which is released by platelets. This binding creates a new complex that the body's immune system may recognize as foreign.	Comment by Windows User: delete	Comment by Windows User: add refrence
Step 2: Antibody Production and Platelet Activation
The immune system produces antibodies (IgG) against the heparin-PF4 complexes. These antibodies then bind to the complexes, which are often already attached to the surface of platelets. The resulting multimolecular complex of heparin-PF4-IgG activates platelets through FcγIIa receptors, leading to platelet activation, microparticle release, platelet consumption, and a fall in platelet count. [4-8]
Step 3: Thrombosis and Thrombocytopenia
These platelet-derived microparticles accelerate thrombin production, often resulting in clinically significant thrombosis. The activated platelets clump together, forming blood clots (thrombosis). This widespread clotting consumes the circulating platelets, leading to a low platelet count (thrombocytopenia).	Comment by Windows User: add refrence
Additionally, the immune complexes interact with monocytes, promoting tissue factor expression, while antibody-mediated damage to endothelial cells may further amplify the coagulation cascade. These combined mechanisms contribute to the marked prothrombotic state characteristic of HIT. [7-9]
CASE PRESENTATION
Patient Demographics
A 75-year-old male was admitted to the orthopedic unit with complaints of bilateral knee pain for 10 years and cough with expectoration.
History of Presenting Illness
The patient was apparently well 10 years prior to admission when he developed pain over both knees. The pain was insidious in onset, gradually progressive, and non-radiating in nature. Pain was aggravated by knee movement and relieved with rest and medications.
Past Medical History
The patient had undergone cervical spine surgery 15 years prior to the current admission.
Physical Examination
Vital Signs:
· Blood Pressure: 140/70 mmHg
· Pulse Rate: 68 bpm
General Examination:
· Moderately built and nourished
· PICKKLE: Negative
· CVS: S1 & S2 present
· CNS: Patient conscious and oriented to time, place, and person
· RS: B/L NVBS present
Local Examination - Right Knee:	Comment by Windows User: Local examination of both knees reveals mild varus deformity, diffuse tenderness, and palpable bony crepitus. Flexion and extension are painful in both knees.
Inspection: Mild varus deformity present
Palpation: Diffuse tenderness present, palpable bony crepitus
Range of Motion: Flexion/Extension Painful
Local Examination - Left Knee:
Inspection: Mild varus deformity present
Palpation: Diffuse tenderness present, palpable bony crepitus
Range of Motion: Flexion/Extension Painful
Neurovascular Examination:
Dorsalis pedis artery and posterior tibial artery palpable and comparable to opposite side.
Laboratory Investigations
Table 1: Trend of Biochemical and Platelet Parameters (Day 1 to Day 5)
	Tests	Comment by Windows User: missing WBCs count
	DAY 1
	DAY 2
	DAY 3
	DAY 4
	DAY 5

	Hemoglobin (14-18 g/dl)
	13.3
	13.7
	13
	13.7
	13.7

	RBC (4.3-5.9 ×106/mm3)
	4.67
	4.39
	4.11
	4.39
	4.29

	Platelets (1.5-4.5lacks/cumm)
	2.21
	2.21
	1.94
	1.95
	2.85

	Hematocrit (PCV) (39-49 %)
	44.3 
	41
	37.9 
	37.5
	41.1

	Mean cell volume (76-100 fl)
	94.9
	93.7
	92.4
	83.5
	93.7

	Mean cell Hb (27-33 pg/cell)
	28.5
	31.2
	31.6
	31.2
	31.2

	Neutrophils (40-75%)
	70.8
	80.3
	86.3
	83.9
	80.3

	Lymphocytes (20-50%)
	20.4
	13.9
	8.9
	12.1
	13.9

	Eosinophils (1-6%)
	1.9
	0.3
	0.8
	0.4
	0.3




Fig 1: Patient's platelet count
FINAL DIAGNOSIS
Grade IV Bilateral Knee Osteoarthritis with suspected Heparin-Induced Thrombocytopenia
DISCUSSION
Heparin-induced thrombocytopenia (HIT) represents a serious, immune-mediated adverse drug reaction that paradoxically predisposes patients to life-threatening thrombotic complications despite a declining platelet count. This case highlights the clinical importance of recognizing HIT early in elderly patients receiving heparin therapy, particularly those admitted for orthopedic conditions where anticoagulation is commonly employed for thromboprophylaxis. The observed temporal decline in platelet count following heparin administration, with subsequent recovery after discontinuation, strongly supports a diagnosis consistent with HIT, most likely immune-mediated HIT type II.
The pathophysiology of HIT involves the formation of antibodies against platelet factor-4 (PF4)-heparin complexes, leading to widespread platelet activation, thrombin generation, and a hypercoagulable state. As emphasized by Warkentin and Kelton, thrombocytopenia in HIT is not primarily a bleeding disorder but rather a prothrombotic condition, making timely diagnosis and intervention crucial to prevent venous and arterial thromboembolic events. The clinical presentation in this patient aligns with previously published literature demonstrating that HIT can occur even with prophylactic doses of heparin and may manifest without overt thrombosis at initial stages.	Comment by Windows User: delete
LITERATURE COMPARISON
Warkentin et al. (1995) conducted a randomized, double-blind study to assess the occurrence of heparin-induced thrombocytopenia in patients receiving unfractionated heparin or low-molecular-weight heparin after elective hip surgery. A total of 665 patients were included, and platelet counts were monitored daily. Heparin-induced thrombocytopenia was confirmed using a laboratory test for heparin-dependent IgG antibodies. The condition was identified in patients treated with unfractionated heparin, whereas no cases were observed among those who received low-molecular-weight heparin. Patients with confirmed thrombocytopenia had a higher incidence of thrombotic events, mainly venous thrombosis.	Comment by Windows User: HIT	Comment by Windows User: low-molecular-weight heparin	Comment by Windows User: HIT	Comment by Windows User: low-molecular-weight heparin
Fabrizi et al. (2000) reviewed heparin-induced thrombocytopenia and explained that the immune-mediated form (HIT II) usually develops after several days of heparin therapy and is frequently associated with serious arterial and venous thrombosis. The authors described the central role of antibodies against platelet factor-4-heparin complexes in activating platelets and endothelial cells, leading to thrombocytopenia despite ongoing clot formation.	Comment by Windows User: absent in reference section	Comment by Windows User: HIT	Comment by Windows User: PF$
Magnani and Gallus (2006) analyzed clinical outcomes from a large series of patients with suspected or confirmed heparin-induced thrombocytopenia who were treated with danaparoid over more than two decades. The review included 1,478 treatment episodes and demonstrated that most patients survived, with a majority experiencing no or only minor adverse events.	Comment by Windows User: Absent in reference section	Comment by Windows User: HIT
This case further reinforces evidence that unfractionated heparin carries a significantly higher risk of inducing HIT compared to low-molecular-weight heparins. The patient's advanced age, prior surgical history, and exposure to heparin constitute known risk factors that likely contributed to the development of this adverse reaction. Regular platelet monitoring, particularly between days 4 and 10 of heparin therapy, proved essential in detecting the early platelet decline and preventing progression to catastrophic thrombotic outcomes.	Comment by Windows User: low-molecular-weight heparin
Management Considerations
Management of HIT relies on the immediate discontinuation of all forms of heparin and the initiation of alternative anticoagulants. Although this patient did not develop overt thrombotic complications, the clinical course underscores the importance of adhering to evidence-based guidelines that recommend the use of non-heparin anticoagulants such as danaparoid, argatroban, or fondaparinux when HIT is suspected or confirmed. Long-term outcomes are significantly improved when prompt therapeutic decisions are made, as supported by large observational studies and clinical trials.
Clinical Pharmacy Perspective
From a clinical pharmacy perspective, this case emphasizes the vital role of pharmacists in early identification of adverse drug reactions, medication monitoring, and interdisciplinary communication. Pharmacovigilance and active surveillance of platelet trends can substantially reduce morbidity and mortality associated with HIT. Moreover, proper documentation and reporting of HIT cases contribute to improved awareness and safer anticoagulant practices in hospitalized patients.

CONCLUSION
Heparin-induced thrombocytopenia (HIT) is a rare but potentially life-threatening adverse drug reaction associated with heparin therapy. Although heparin is widely used for the prevention and treatment of thromboembolic disorders, clinicians must remain vigilant for unexpected declines in platelet counts, particularly in elderly patients and those undergoing orthopedic procedures. This case emphasizes the clinical relevance of monitoring platelet trends rather than relying on absolute platelet values alone, as a significant relative fall in platelet count can be an early indicator of HIT.
In the present case, the patient developed a noticeable reduction in platelet count following exposure to heparin, with subsequent improvement after discontinuation of the drug. The timing of thrombocytopenia, absence of alternative causes, and platelet recovery upon heparin withdrawal strongly support a diagnosis of immune-mediated HIT. This observation is consistent with published evidence describing HIT type II as an antibody-mediated condition involving platelet factor-4-heparin complexes, leading to platelet activation, consumption, and a paradoxical hypercoagulable state.	Comment by Windows User: PF4
Previous studies have demonstrated that unfractionated heparin is associated with a higher incidence of HIT compared to low-molecular-weight heparins, particularly in surgical and hospitalized patients. The findings in this case align with literature reports highlighting the increased vulnerability of elderly patients to adverse drug reactions due to altered pharmacodynamics, comorbid conditions, and prior heparin exposure. Early identification of HIT is essential, as continued heparin therapy may result in serious complications such as deep vein thrombosis, pulmonary embolism, or arterial thrombosis.	Comment by Windows User: low-molecular-weight heparin
Key Takeaways
1. Early Recognition: Prompt discontinuation of heparin remains the cornerstone of HIT management. Even in the absence of overt thrombosis, early intervention significantly reduces morbidity and mortality.
2. Monitoring Protocol: Routine platelet monitoring during heparin therapy, especially between days 4 and 10, should be considered standard practice in high-risk patients.
3. Alternative Anticoagulation: Clinical guidelines strongly recommend the initiation of alternative, non-heparin anticoagulants when HIT is suspected.
4. Multidisciplinary Approach: This case reinforces the importance of adherence to evidence-based practices and multidisciplinary collaboration in optimizing patient outcomes.
From a pharmacovigilance and clinical pharmacy perspective, this case underscores the critical role of healthcare professionals in detecting adverse drug reactions, evaluating laboratory trends, and ensuring rational drug therapy.
In conclusion, heparin-induced thrombocytopenia remains an under recognized yet preventable complication of heparin therapy. Early suspicion, regular platelet monitoring, immediate withdrawal of heparin, and appropriate alternative anticoagulation are essential for effective management. Increased awareness and reporting of HIT cases will contribute to safer anticoagulant use and improved patient care outcomes.	Comment by Windows User: HIT
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