
1

3 Study of platelet activation,

4 hypercoagulable state, and the association

5 with pulmonary hypertension in children

6 with b-thalassemia

7

8

9 Mahmoud Alhosiny Fayed a,*, Hesham El-Sayed Abdel-Hady b,
10 Mona Mohammed Hafez c, Osama Saad Salama d,
11 Youssef Abdelhalim Al-Tonbary e

12
aMansoura Faculty of Medicine, Mansoura University Children Hospital, Mansoura University, Al-Mansoura, Dakahlia

13 35516, Egypt
14

bNeonatal Intensive Care Unit, Pediatric Department, Mansoura Faculty of Medicine, Mansoura University
15 Children Hospital, Mansoura University, Al-Mansoura, Dakahlia 35516, Egypt
16

cCardiology Unit, Pediatric Department, Mansoura Faculty of Medicine, Mansoura University Children Hospital,
17 Mansoura University, Al-Mansoura, Dakahlia 35516, Egypt
18

dHematology Unit, Clinical Pathology Department, Mansoura Faculty of Medicine, Mansoura University Children
19 Hospital, Mansoura University, Al-Mansoura, Dakahlia 35516, Egypt
20

eHematology/Oncology Unit, Pediatric Department, Mansoura Faculty of Medicine, Mansoura University Children
21 Hospital, Mansoura University, Al-Mansoura, Dakahlia 35516, Egypt

22 Received 23 February 2017; accepted 20 May 2017
23

25 KEYWORDS
26 Hypercoagulable state;
27 Platelet activation;
28 Pulmonary hypertension;
29 Thalassemia;
30 Thromboembolism

3132
33 Abstract
34 Background: The increased survival rate of thalassemic patients has led to unmasking of man-
35 agement related complications which were infrequently encountered.
36 Objective: Study the increased coagulation and platelet activation in children with
37 b-thalassemia, to analyze the factors that lead to such hypercoagulable state and to study
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38 pulmonary hypertension (PH) in conjunction with platelet activation and hypercoagulable state
39 in children with b-thalassemia.
40 Methods: 36 Egyptian children with b-thalassemia with a mean age of 9.9 years (±4.7 SD). In
41 addition, 20 healthy Egyptian children matched for age and sex were enrolled as a control
42 group. Both were subjected to clinical and laboratory assessments. Echocardiography was done
43 to the patient group and PH was diagnosed based on calculated mean pulmonary artery pres-
44 sure [MPAP] >25 mmHg.
45 Results: We found that, mean ± SD serum P-selectin level (platelet activator marker) was sig-
46 nificantly higher in thalassemic patients (2337 ± 566 pg/ml) in comparison to controls (1467
47 ± 247 pg/ml) (P < 0.001). Mean serum protein-C and antithrombin-III levels were significantly
48 lower in thalassemic patients (1.2 ± 1.3 µg/ml, 27.3 ± 7.5 mg/dl) in comparison to controls
49 (2.3 ± 1.3 µg/ml, 35.1 ± 4.1 mg/dl) (P = 0.003 and <0.001) respectively. PH was detected in
50 17 (47.2%) patients and it was significantly associated with splenectomy (P = 0.01) and non-
51 transfusion dependent thalassemia (NTDT) (P = 0.04). PH was positively correlated with serum
52 levels of P-selectin (r = 0.38, P = 0.02), fibrinogen (r = 0.41, P = 0.01) and negatively correlated
53 with serum protein-C level (r = �0.48, P = 0.003).
54 Conclusion: A chronic hypercoagulable state and platelet activation is present in children with
55 b-thalassemia. Splenectomy and transfusion infrequency are the main risk factors noted to be
56 associated with such hypercoagulable state and platelet activation and consequently the PH
57 among our thalassemic patients.
5859 � 2017 King Faisal Specialist Hospital & Research Centre. Published by Elsevier Ltd. This is an
60 open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-
61 nd/4.0/).
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63 Introduction

64 Thalassemia is a common hereditary blood disorder that
65 stems from genetic defects, resulting in deficiency of the
66 hemoglobin polypeptide chain synthesis [1]. The association
67 of the severe forms of the disease with complications of
68 blood transfusion (BT), iron overload, bone deformity, and
69 gall bladder stones is well described. In recent years, there
70 have been increasing reports of hemostatic derangement
71 complications, which significantly influence the morbidity
72 and mortality of this disease. These derangements range
73 from subclinical derangement of hemostatic parameters to
74 various thromboembolic (TE) events such as pulmonary
75 embolism, deep vein thrombosis, and portal vein thrombosis
76 [2]. The mechanism of the TE events in thalassemia has not
77 been fully elucidated. There are diverse factors contribut-
78 ing to its etiopathogenesis. Among the factors that have
79 been actively investigated are increased platelet activation,
80 endothelial activation, red blood cell (RBC) membrane
81 abnormalities leading to activation of the coagulation cas-
82 cade, and the changes in coagulation protein level [3,4].
83 Pulmonary hypertension (PH) is increasingly recognized as
84 part of the clinical spectrum for b-thalassemia, and little
85 is understood about the mechanisms and the risk factors
86 for its development. Several studies have suggested that
87 chronic hypoxia and lung injuries due to infections and iron
88 depositions are common causes [5], whereas others suggest
89 a hypercoagulable state causing thrombotic lesions in the
90 lungs as a risk factor [6]. We sought to confirm the hyperco-
91 agulability and platelet activation among children with b-
92 thalassemia, and whether such a state of hypercoagulability
93 could be involved in thalassemia-related PH.

94Patients and methods

95This prospective case control study was conducted at the
96Mansoura University Children Hospital (MUCH) in compliance
97with the Clinical Pathology Department (Faculty of Medicine
98Mansoura University), from September 2013 until March
992015. The study included 36 Egyptian children with
100b-thalassemia [20 (55.6%) females and 16 (44.4%) males]
101with a mean age of 9.9 (±4.7 standard deviation) years. In
102addition, 20 healthy Egyptian children with matched age
103and sex were enrolled as a control group. Patients were
104recruited from the hematology outpatient clinic in MUCH.
105Healthy controls were selected from children attending
106the MUCH outpatient clinic for routine follow-up care with
107no known history of blood diseases, chronic systemic illness,
108or BT.
109Diagnosis of patients was by high-performance liquid
110chromatography electrophoresis [7]. In our study, 25
111patients (69.4%) were diagnosed to have beta-thalassemia
112major (b-TM), whereas 11 patients (30.5%) were diagnosed
113as nontransfusion-dependent thalassemia (NTDT). Six of
114our patients (16.7%) were not known to receive any iron
115chelators through the course of their illness. By contrast,
11630 patients (83.3%) were receiving iron chelators [defer-
117azirox 15 (41.7%), deferoxamine 6 (16.7%), and deferiprone
1189 (25%)]. Twenty-two (61.1%) of our patients were splenec-
119tomized. We excluded patients with congenital heart dis-
120ease and chronic lung disease. In addition, none of our
121patients were receiving any antiplatelet or anticoagulant
122medications. None of our patients had a history of thrombo-
123sis including thrombophlebitis due to peripheral angio-
124catheter insertion. The study was approved by the ethics
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