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To the editor.  

Splenectomy is an effective treatment for 

hemoglobin H (HbH) disease; however, 

thromboembolic events (TEEs) frequently occur in 

patients with thalassemia following splenectomy.1,2 The 

pathogenic mechanisms may involve the chronic 

hypercoagulable state observed in patients with 

thalassemia without a spleen, including thrombocytosis, 

chronic platelet activation, and perturbation of the red 

blood cell membrane.3,4 Reports of recurrent 

thromboembolism in patients with HbH disease 

associated with congenital thrombophilic mutations are 

scarce.1 Here, we report the case of a patient with HbH 

disease with a PROS1 mutation associated with PS 

deficiency who experienced recurrent venous 

thromboembolism (VTE) after splenectomy. 

A 30-year-old man with non-deletional HbH disease 

first developed symptoms of anemia at 3 years old, and 

a --SEA/αCSα genotype was detected in the thalassemia 

gene. The proband was non-transfusion-dependent but 

experienced several hemolytic crises, mostly triggered 

by infections, resulting in three erythrocyte transfusions. 

He underwent splenectomy at the age of 18 years due to 

worsening anemia and splenomegaly with abdominal 

signs. There was no anticoagulation after surgery, and 

his Hb level was subsequently maintained at 9.4–10.7 

g/dL and his platelet count at 493–521 × 109/L. 

The proband's first thrombotic event occurred at the 

age of 26 years, involving a popliteal vein and fibular 

vein thrombus. Despite receiving anticoagulant 

treatment with heparin, the patient suffered two further 

thrombotic events. At the third thrombotic event, routine 

blood tests revealed Hb 9.6 g/dL (reference value 11.5–

15.0 g/dL) and a platelet count of 453 × 109/L (reference 

value 125–350 × 109/L). Coagulation test results showed 

a prothrombin time of 13.7 s (reference value 10.8–16.5 

s), activated partial thromboplastin time of 31.7 s 

(reference value 24.0–38.0 s), fibrinogen of 2.4 g/L 

(reference value 2.0–4.0 g/L), and thrombin time of 19.0 

s (reference value 14.0–21.0 s). Additional laboratory 

studies demonstrated PC activity of 33.0% (reference 

value 60%–140%), PS activity of 5.2% (reference value 

63.5%–149%), and antithrombin III activity of 83.0% 

(reference value 83%–128%). Genetic analysis was 

therefore performed. Next-generation sequencing of the 

proband and his family members was carried out to 

detect underlying variants associated with PC and PS 

deficiencies. The proband was shown to be 

heterozygous for the PROS1 gene, c.149A>C 

(p.Lys50Thr), inherited from his mother, which was 

further confirmed by Sanger sequencing (Figure 1). The 

proband continued to receive long-term anticoagulation 

therapy with no more TEEs. 

TEEs are frequently reported in patients with 

thalassemia following splenectomy. Taher et al.5 

analyzed 8860 patients with thalassemia and found an 

overall incidence of VTE of 1.65%, among which 93% 

of affected patients had a history of splenectomy. In 

another study of thalassemia intermedia, VTE occurred 

in 22.5% of patients with splenectomy, compared with 

only 3.5% of patients without splenectomy.6 Several risk 

factors are known to have a synergistic effect on the 

pathogenesis of TEE in thalassemia; however, studies of 

recurrent TEEs in thalassemia, particularly in HbH 

related to congenital thrombophilic mutations, are 

limited. PC and PS mutations are frequent genetic risk 

factors involved in VTE in the Chinese population, and 

the presence of these mutations may aggravate the risk 

of thrombosis in patients with thalassemia.  

PS combines with PC to promote the degradation of 

coagulation factors Va and VIIIa and assists in 

activating protein C in mediating the inhibition of 

thrombin production by platelet-derived particles in 

plasma.7 Deficiencies of these proteins thus increase the 

risk of VTE.8 There have been several studies on the 

inherited anomalies of anticoagulation factors, such as 

PS and PC, in patients with venous thrombosis in the 

Chinese population.9-11 In the current family, the 

proband, his identical twin brother, and their mother all 

had the PROS1: c.149A>C mutation and their PS  
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Figure 1. A Chinese family with a heterozygous PROS1 mutation causing PS deficiency. A. Pedigree, hematological parameters, and genotype 

data for family members. B. Sanger sequencing of the PROS1 gene showed a c.149A>C mutation. 
 

activity was significantly decreased, suggesting that the 

mutation led to a decrease in PS function. The proband's 

brother and mother also had PS deficiency but had no 

history of VTE; notably, the proband had undergone 

splenectomy, indicating that splenectomy may play a 

key role in the occurrence of VTE in such patients. In 

addition, the screening for congenital thrombophilia 

probably should be made for thalassemia patients with 

recurrent thromboembolism.12 

In conclusion, this report highlights the case of a 

patient with HbH disease with PS deficiency who 

experienced recurrent thromboembolism after 

splenectomy and required long-term anticoagulant 

treatment. These findings suggest that if thrombotic 

events repeatedly occur in a patient with thalassemia, 

not only the risk factors associated with a 

hypercoagulable state, but the possibility of congenital 

thrombophilia should be considered. 

 

Acknowledgments. We thank the patient and her 

parents for their continuous support and participation in 

this study. 

 

Funding. This study was financially supported by the 

Key Science and Technology Project of Zigong (grant 

nos. 2020YXY04). 

  
Yi Wu1, Xiaolin Yin2, Kun Yang3*. 

 
1 Department of Hematology, Guangan People’s Hospital, Guangan, China. 
2 Department of Hematology, The 923rd Hospital of the Joint Logistics Support Force of the People's Liberation Army, Nanning, 

China. 
3 Department of Hematology, Zigong First People's Hospital, Zigong, China. 

 

Competing interests: The authors declare no conflict of Interest. 
 

Correspondence to: Kun Yang, Department of Hematology, Zigong First People's Hospital, Zigong, China. E-mail: 

1759874951@qq.com  

 

References:  
 

1. Chansai S, Fucharoen S, Fucharoen G, Jetsrisuparb A, Chumpia W. 

Elevations of Thrombotic Biomarkers in Hemoglobin H Disease. Acta 
Haematol. 2018;139:47-51. 

https://doi.org/10.1159/000486157  

PMid:29402840 
2. Hunnuan I, Sanpkit K, Lertbannaphong O, Buaboonnam J. Hemoglobin 

H Disease and Growth: A Comparative Study of DHbH and NDHbH 

Patients. Mediterr J Hematol Infect Dis. 2023;15:e2023045. 

https://doi.org/10.4084/MJHID.2023.045  

PMid:37705526 PMCid:PMC10497309 
3. Sirachainan N. Thalassemia and the hypercoagulable state. Thromb Res. 

2013;132:637-41. 

https://doi.org/10.1016/j.thromres.2013.09.029  
PMid:24125597 

4. Cappellini MD, Poggiali E, Taher AT, Musallam KM. Hypercoagulability 

in beta-thalassemia: a status quo. Expert Rev Hematol. 2012;5:505-11; 

http://www.mjhid.org/
mailto:1759874951@qq.com
https://doi.org/10.1159/000486157
https://doi.org/10.4084/MJHID.2023.045
https://doi.org/10.1016/j.thromres.2013.09.029


 

  www.mjhid.org Mediterr J Hematol Infect Dis 2024; 16; e2024017                                                         Pag. 3 / 3 
 

quiz 12. 

https://doi.org/10.1586/ehm.12.42  

PMid:23146054 
5. Taher A, Isma'eel H, Mehio G, Bignamini D, Kattamis A, Rachmilewitz 

EA, Cappellini MD. Prevalence of thromboembolic events among 8,860 

patients with thalassaemia major and intermedia in the Mediterranean area 
and Iran. Thromb Haemost. 2006;96:488-91. 

https://doi.org/10.1160/TH06-05-0267  

PMid:17003927 
6. Taher AT, Musallam KM, Karimi M, El-Beshlawy A, Belhoul K, Daar S, 

Saned MS, El-Chafic AH, Fasulo MR, Cappellini MD. Overview on 

practices in thalassemia intermedia management aiming for lowering 
complication rates across a region of endemicity: the OPTIMAL CARE 

study. Blood. 2010;115:1886-92. 

https://doi.org/10.1182/blood-2009-09-243154  
PMid:20032507 

7. Majumder R, Nguyen T. Protein S: function, regulation, and clinical 

perspectives. Curr Opin Hematol. 2021;28:339-44. 
https://doi.org/10.1097/MOH.0000000000000663  

PMid:34224431 PMCid:PMC8373800 

8. Dahlback B. Advances in understanding pathogenic mechanisms of 
thrombophilic disorders. Blood. 2008;112:19-27. 

https://doi.org/10.1182/blood-2008-01-077909  

PMid:18574041 

9. Ding Q, Shen W, Ye X, Wu Y, Wang X, Wang H. Clinical and genetic 

features of protein C deficiency in 23 unrelated Chinese patients. Blood 

Cells Mol Dis. 2013;50:53-8. 
https://doi.org/10.1016/j.bcmd.2012.08.004  

PMid:22951146 

10. Li L, Wu X, Wu W, Ding Q, Cai X, Wang X. Clinical Manifestation and 
Mutation Spectrum of 53 Unrelated Pedigrees with Protein S Deficiency 

in China. Thromb Haemost. 2019;119:449-60. 

https://doi.org/10.1055/s-0038-1677031  
PMid:30669159 

11. Tang L, Guo T, Yang R, Mei H, Wang H, Lu X, Yu J, Wang Q, Hu Y. 

Genetic background analysis of protein C deficiency demonstrates a 
recurrent mutation associated with venous thrombosis in Chinese 

population. PLoS One. 2012;7:e35773. 

https://doi.org/10.1371/journal.pone.0035773  
PMid:22545135 PMCid:PMC3335791 

12. Middeldorp S, Nieuwlaat R, Baumann Kreuziger L, Coppens M, 

Houghton D, James AH, Lang E, Moll S, Myers T, Bhatt M, Chai-
Adisaksopha C, Colunga-Lozano LE, Karam SG, Zhang Y, Wiercioch W, 

Schunemann HJ, Iorio A. American Society of Hematology 2023 

guidelines for management of venous thromboembolism: thrombophilia 
testing. Blood Adv. 2023;7:7101-38. 

https://doi.org/10.1182/bloodadvances.2023010177  

PMid:37195076 PMCid:PMC10709681

 

http://www.mjhid.org/
https://doi.org/10.1586/ehm.12.42
https://doi.org/10.1160/TH06-05-0267
https://doi.org/10.1182/blood-2009-09-243154
https://doi.org/10.1097/MOH.0000000000000663
https://doi.org/10.1182/blood-2008-01-077909
https://doi.org/10.1016/j.bcmd.2012.08.004
https://doi.org/10.1055/s-0038-1677031
https://doi.org/10.1371/journal.pone.0035773
https://doi.org/10.1182/bloodadvances.2023010177

