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    [摘要]β-地中海贫血（β-地贫）为常染色体隐性遗传病，也是分子基础被最早阐明的单基因遗传病之

一。该病主要分布于包括我国南方地区在内的热带和亚热带地区。重型β-地贫患儿出生时无明显症状，但

发病后常因严重贫血且缺乏有效的治疗于幼儿期死亡。本病可通过产前诊断阻止受累患儿的出生。严重

贫血的患者可借助终生规范输血和除铁治疗长期生存，造血干细胞移植可以治愈该病，基因治疗也展现出

良好的应用前景。本文基于中国人群的表型和遗传突变数据，聚焦于对β-地贫的临床诊断和遗传咨询进行

阐述，并概述了该病临床治疗和人群预防的要点，旨在为临床医师及实验室人员提供指导实践的规范性文

本，提高β-地贫的临床诊治水平。
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     [Abstract]  β-thalassemia is an autosomal recessive genetic disease as well as one of the single gene 

disorders whose molecular basis was first clarified.  The disease is mainly distributed in tropical and 

subtropical areas including southern China. Children with β-thalassemia major have no obvious symptoms at 

birth, but will usually die in early childhood due to severe anemia and lack of effective treatment. This 

disease can be prevented by prenatal diagnosis. Patients with severe anemia can survive for a long time with 

life-long standardized blood transfusion and iron removal therapy. Hematopoietic stem cell transplantation 

may cure the disease, and gene therapy also showed a promising prospect. Based on the phenotypic and 

genetic data of Chinese population, this article focuses on the clinical diagnosis and genetic consultation of β-

thalassemia, and summarizes the key points of clinical treatment and population prevention of β-thalassemia 

in order to provide clinicians and laboratory personnel with a practical guidance for the clinical management 

of β-thalassemia.

     [Key words]   β- thalassemia;    β- thalassemia intermediate;    β- thalassemia major;    Practice 

guideline









@@[1]  Taher AT, Weatherall DJ, Cappellini MD. Thalassaemia[J].

       Lancet, 2018, 391 (10116): 155-167.  DOI: 10. 1016/S0140-

       6736(17)31822-6.

@@[2]  Thein SL.  Molecular basis of β thalassemia and potential 

       therapeutic targets[J]. Blood Cells Mol Dis, 2018, 70: 54-65.

       DOI: 10. 1016/j. bcmd. 2017.06. 001.

@@[3]徐湘民.地中海贫血预防控制操作指南[M].北京：人民军医出

    版社，2011.

        Xu XM.  Guidelines for thalassemia prevention and control 

        programme[M].  Beijing: People' s Military Medical Press,

        2011.

@@ [4]  Origa R. β-thalassemia[J]. Genet Med, 2017, 19(6): 609-619.

        DOI: 10. 1038/gim. 2016. 173.

@@ [5]  Viprakasit V, Ekwattanakit S. Clinical classification, screening 

        and diagnosis for thalassemia[J].  Hematol Oncol Clin North 

        Am, 2018, 32(2): 193-211. DOI: 10. 1016/j. hoc. 2017. 11.

        006.

@@ [6]  Shang X, Peng Z, Ye Y, et al. Rapid targeted next-generation 

        sequencing  platform  for  molecular  screening  and  clinical 

        genotyping  in   subjects  with  hemoglobinopathies  [ J ].

        Ebiomedicine, 2017,  23:  150-159.  DOI:  10. 1016/j. ebiom.

        2017.08.015.

@@ [7]  Williams TN, Weatherall DJ.  World distribution, population 

        genetics, and health burden of the hemoglobinopathies[J]. Cold 

        Spring Harb Perapect Med, 2012, 2(9): a011692-a011692.

        DOI: 10. 1101/cshperspect. a011692.

@@ [8]  Richards S, Aziz N, Bale S, et al. ACMG Laboratory Quality 

        Assurance  Committee.   Standards  and  guidelines  for  the 

        interpretation  of  sequence  variants:   a  joint  consensus 

        recommendation of the American College of Medical Genetics and 

        Genomics and the Association for Molecular Pathology [J].

        Genet Med, 2015, 17(5): 405-424. DOI: 10. 1038/gim. 2015.

        30.

@@ [9]  Shang X, Xu X. Update in the genetics of thalassemia: What 

        clinicians need to know [J].  Best Pract Res Clin Obstet 

        Gynaecol, 2017, 39: 3-15. DOI:10.1016/j. bpobgyn. 2016.10.

        012.

@@[10]  Mettananda S, Higgs DR. Molecular basis and genetic modifiers 

        of thalassemia[J]. Hematol Oncol Clin North Am, 2018, 32

        (2): 177-191. DOI: 10.1016/j. hoc. 2017.11. 003.

@@[11]  ZhangL,  Zhang  Q,  Tang  Y,  et  al.  LOVD-DASH:  A 

        comprehensive LOVD database coupled with diagnosis and an at

        risk assessment system for hemoglobinopathies[J]. Hum Mutat,

        2019, 40(12): 2221-2229. DOI: 10.1002/humu. 23863.



@@[12]  den Dunnen JT,  Dalgleish R,  Maglott DR,  et al.  HGVS 

        recommendations for the description of sequence variants: 2016

        update[J]. Hum Mutat, 2016, 37(6): 564-569. DOI: 10.

        1002/humu. 22981.

@@[13]  Karimi M, Cohan N, Sanctis VD, et al. Guidelines for diagnosis 

        and management of beta-thalassemia intermediate [J].  Eur 

        Paediatr Haematol Oncol, 2014, 31 (7): 583-596. DOI: 10.

        3109/08880018. 2014. 937884.

@@[14]  Thein SL. Genetic association studies in 3-hemoglobinopathies 

        [J]. Hematology Am Soc Hematol Education Program, 2013,

        2013 : 354-361. DOI: 10.1182/asheducation-2013.1. 354.

@@[15]  Chen D, Zuo Y, Zhang X, et al. A genetic variant ameliorates β-

        thalassemia severity by epigenetic-mediated elevation of human 

        fetal hemoglobin expression[J]. Am J Hum Genet, 2017, 101

        (1): 130-138. DOI: 10.1016/j. ajhg. 2017. 05. 012.

@@[16]  Liu D, Zhang X, Yu L, et al. KLF1 mutations are relatively 

        more common in a thalassemia endemic region and ameliorate the 

        severity of β-thalassemia[J]. Blood, 2014, 124 (5) : 803-811.

        DOI: 10. 1182/blood-2014-03-561779.

@@[17]  Masuda T, Wang X, Maeda M, et al.  Transcription factors 

        LRF and BCL11A independently repress expression of fetal 

        hemoglobin[J]. Science, 2016, 351(6270).. 285-289. DOI: 10.

        1126/science. and3312.

@@[18]  Perkins A, Xu X, Higgs D, et al. Krüppeling erythropoiesis:

        An unexpected broad spectrum of human red blood cell disorders 

        due to KLF1 variants[J]. Blood, 2016, 127 (15) : 1856-1862.

        DOI: 10. 1182/blood-2016-01-694331.

@@[19]  Brancaleoni V, Di Pierro E, Motta I, et al. Laboratory diagnosis 

        of thalassemia[J]. Int J Lab Hematol, 2016, 38(Suppl 1): 32-

        40. DOI: 10. 1111/ijlh. 12527.

@@[20]  Xiong F, Huang Q, Chen X, et al. A melting curve analysis

        based PCR  assay for one-step genotyping of β-thalassemia 

        mutations[J]. J Mol Diagn, 2011, 13(4): 427-435. DOI: 10.

        1016/j. jmoldx. 2011.03. 005.

@@[21]  Hui WW, Jiang P, Tong YK, et al. Universal haplotype-based 

        noninvasive prenatal testing for single gene diseases[J].  Clin 

        Chem, 2017, 63(2): 513-524. DOI: 10. 1373/clinchem. 2016.

        268375.

@@[22]  Yang X, Zhou Q, Zhou W, et al. A cell-free DNA barcode

        enabled single-molecule test for noninvasive prenatal diagnosis of 

        monogenic disorders: application to β-thalassemia[J]. Adv Sci,

        2019, 6(11) : 1802332. DOI: 10. 1002/advs. 201802332.

@@[23]  Liao C, Mo QH, Li J, et al. Carrier screening for alpha- and 

        beta-thalassemia in  pregnancy:  the  results  of  an  11-year 

        prospective program in Guangzhou  Maternal and  Neonatal 

        hospital[J]. Prenat Diagn, 2005, 25(2): 163-171. DOI: 10.

        1002/pd. 1079.

@@[24]  Traeger-Synodinos J, Harteveld CL, Old JM, et al.  EMQN 

        Best Practice Guidelines for molecular and haematology methods 

        for  carrier  identification  and  prenatal  diagnosis  of  the 

        haemoglobinopathies[J]. Eur J Hum Genet, 2015, 23(4) : 426-

        437. DOI: 10. 1038/ejhg. 2015.39.

@@[25]  Madgwiek KV,  Yardumian  A.  A  home  blood  transfusion 

        programme for beta-thalassaemia patients[J]. Transfus Med,

        1999, 9(2): 135-138. DOI: 10. 1046/j. 1365-3148. 1999. 00190.

              x.

@@[26]王晓东，李长钢.地中海贫血治疗及综合管理[J].中国实用儿

    科杂志，2018，33( 12):  965-970.DOI:  10. 19538/j.

    ek2018120609.

Wang XD, Li CG. Treatment and comprehensive management of 

thalassemia[J]. Chin J Pract Pediatr, 2018, 33(12): 965-970.

DOI: 10. 19538/j. ek2018120609.

@@[27]王丽，王三斌，方建培，等.造血干细胞移植治疗重型β地中海

    贫血儿科专家共识[J].中国实用儿科杂志，2018，33(12): 935-

    939. DOI: 10. 19538/j. ek2018120602.

        Wang L, Wang SB, Fang JP, et al. Consensus of pediatric 

        experts  on  the  treatment  of  severe  β  thalassemia  with 

        hematopoietic stem cell transplantation[J]. Chin J Pract Pediatr,

        2018, 33(12): 935-939. DOI: 10.19538/j. ek2018120602.

@@[28]  Thompson AA, Waiters MC,  Kwiatkowski J,  et al.  Gene 

        therapy in patients with transfusion-dependent β-thalassemia[J].

        N Engl J Med, 2018, 378(16): 1479-1493.  DOI: 10. 1056/

        NEJMoa1705342.

2019-01-28








