Analisis Genotip Golongan Darah Sebagai Prediktor Kejadian Hemolisis Pada Pasien Talasemia Beta
mayor Dengan Transfusi Berulang
Vitasari Indriani, Dr. dr. Teguh Triyono, M.Kes, SpPK(K), Prof. dr. Budi Mulyono, MM, SpPK(K)

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR PUSTAKA

Abu Taha, A., Yaseen, A., Suleiman, S., Abu Zenah, O., Ali, H., Abu Seir,
R., et al. (2019). Study of Frequency and Characteristics of Red Blood
Cell Alloimmunization in Thalassemic Patients: Multicenter Study from
Palestine. Adv. Hematol. 2019.

Ackfeld, T., Schmutz, T., Guechi, Y., & Le Terrier, C. (2022). Blood
Transfusion Reactions—A Comprehensive Review of the Literature
including a Swiss Perspective. J. Clin. Med. 11.

Aggarwal, R., Aggarwal, M., & Prakash, A. (2014). Talasemia: An overview.
J. Sci. Soc. 41 : 3.

Ahmed Meri, M., Hamid Al-Hakeem, A., & Saad Al-Abeadi, R. (2022).
Overview on Talasemia: a Review Article. Med. Sci. J. Adv. Res. 3: 26—
32.

Aishwarya, M.S., Patil, SY. & Haridas, A. (2024). Study of
Alloimmunization in Transfusion-dependent Talasemia Patients at a
Tertiary Care Hospital. J. Appl. Hematol. 15 : 121-129.

Al-riyami, A.Z., & Daar, S. (2019). Red cell alloimmunization in transfusion-
dependent and transfusion- independent beta talasemia : A review from
the Eastern Mediterranean Region (EMRO ). Transfus. Apher. Sci. 58 :
102678.

Al-Riyami, A.Z., & Daar, S. (2019). Red cell alloimmunization in
transfusion-dependent and transfusion-independent beta talasemia: A
review from the Eastern Mediterranean Region (EMRO). Transfus.
Apher. Sci. 58 : 102678.

Almorish, M.A.W., Al-absi, B., Elkhalifa, A.M.E., Alhamidi, AH., &
Abdelrahman, M. (2024). Red blood cell alloimmunization in blood
transfusion-dependent 3 talasemia major patients in Sana’a City-Yemen.
Sci. Rep. 14 : 1-7.

Ameen, R., Al Shemmari, S., & Al-Bashir, A. (2009). Red blood cell
alloimmunization among sickle cell Kuwaiti Arab patients who received
red blood cell transfusion. Transfusion 49 : 1649-1654.

Anderson, R., Vege, S., Aeschlimann, J., Westhoff, C., Banerjee, S., & Yang,
J. (2020). RHCE*02 (c.148G>A, p.Val50lle) allele with silenced
RHCE*Ce expression. Transfusion 60 : E23-E24.

Arab-Zozani, M., Kheyrandish, S., Rastgar, A., & Miri-Moghaddam, E.
(2021). A systematic review and meta-analysis of stature growth
complications in B-talasemia major patients. Ann. Glob. Heal. 87 : 1-17.

Arthur, C.M., & Stowell, S.R. (2023). The Development and Consequences
of Red Blood Cell Alloimmunization. Annu. Rev. Pathol. Mech. Dis. 18
: 537-564.

Atmakusuma, T.D., Saragih, E.Y.P., & Rajabto, W. (2021). Achievement of
pre-and post-transfusion hemoglobin levels in adult transfusion-
dependent beta talasemia: Associated factors and relationship to
reduction of spleen enlargement. Int. J. Gen. Med. 14 : 7515-7521.

Avent, N.D. (2009). Large-scale blood group genotyping - Clinical
implications. Br. J. Haematol. 144 : 3-13.



Analisis Genotip Golongan Darah Sebagai Prediktor Kejadian Hemolisis Pada Pasien Talasemia Beta
mayor Dengan Transfusi Berulang
Vitasari Indriani, Dr. dr. Teguh Triyono, M.Kes, SpPK(K), Prof. dr. Budi Mulyono, MM, SpPK(K)

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Aydin, M., Susam, 1., Cabuk, A.K., & Cabuk, G. (2015). Leriche sendromu
ve renal arter stenozunun es zamanli endovaskiiler tedavisi, Anatolian
Journal of Clinical Investigation.

Azarkeivan, A., Ansari, S., Ahmadi, M.H., Hajibeigy, B., Maghsudlu, M.,
Nasizadeh, S., et al. (2011). Blood Transfusion and Alloimmunization
in Patients With Talasemia: Multicenter Study. Pediatr. Hematol.
Oncol. 28 : 479-485.

Barcellini, W., & Fattizzo, B. (2015). Clinical Applications of Hemolytic
Markers in the Differential Diagnosis and Management of Hemolytic
Anemia. Dis. Markers 2015.

Belsito, A., Costa, D., Signoriello, S., Fiorito, C., Tartaglione, I., Casale, M.,
et al. (2019). Clinical outcome of transfusions with extended red blood
cell matching in [-talasemia patients: A single-center experience.
Transfus. Apher. Sci. 58 : 65-71.

Betts, M., Flight, P.A., Paramore, L.C., Tian, L., Milenkovi¢, D., & Sheth, S.
(2020). Systematic Literature Review of the Burden of Disease and
Treatment for Transfusion-dependent B-Talasemia. Clin. Ther. 42 : 322-
337.e2.

Bolcato, M., Russo, M., Trentino, K., Isbister, J., Rodriguez, D., & Aprile, A.
(2020). Patient blood management: The best approach to transfusion
medicine risk management. Transfus. Apher. Sci. 59 : 102779.

Cai, X., Qian, C., Wu, W., Lei, H., Ding, Q., Zou, W., etal. (2017). An exonic
missense mutation ¢.28G>A is associated with weak B blood group by
affecting RNA splicing of the ABO gene. Transfusion 57 : 2140-2149.

Cappelini, M.., Farmakis, D., Porter, J., & Taher, A. (Eds.) (2021). 2021
Guidelines for The Management of Transfusion Dependent
Thalassaemia (TDT). Thalassaemia International Federation.

Castilho, L. (2021). Molecular typing of blood group genes in diagnostics.
Ann. Blood 6.

Chao, Y.H., Wu, K.H., Lu, J.J., Shih, M.C., Peng, C.T., & Chang, C.W.
(2013). Red blood cell alloimmunisation among Chinese patients with
B-thalassaemia major in Taiwan. Blood Transfus. 11 : 71-74.

Chen, C., Jie, X,, Tian, L., & Ying, B. (2019). Weak A variant caused by
€.940A>G missense mutation of the ABO gene. Transfusion 59 : E13—
E14.

Chowdhury, S., & Chakraborty, P. pratim (2017). Universal health coverage
- There is more to it than meets the eye. J. Fam. Med. Prim. Care 6 :
169-170.

Compernolle, V., Chou, S.T., Tanael, S., Savage, W., Howard, J., Josephson,
C.D., et al. (2018). Red blood cell specifications for patients with
hemoglobinopathies: a systematic review and guideline. Transfusion 58
: 1555-1566.

Cone Sullivan, J.K., Gleadall, N., & Lane, W.J. (2021). Blood Group
Genotyping. Adv. Mol. Pathol. 4 : 127-143.

Dale,J.W von Schantz, M. (2007). From Genes to Genome:Concepts and
Applications of DNA Technology.



Analisis Genotip Golongan Darah Sebagai Prediktor Kejadian Hemolisis Pada Pasien Talasemia Beta
mayor Dengan Transfusi Berulang
Vitasari Indriani, Dr. dr. Teguh Triyono, M.Kes, SpPK(K), Prof. dr. Budi Mulyono, MM, SpPK(K)

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA
Darvishi, P., Azami, M., Sayehmiri, K., Sayehmiri, F., Goodarzi, A.,
Azarkeivan, A., et al. (2016). Red blood cell alloimmunization in Iranian
beta-talasemia patients: a systematic review and meta-analysis. ISBT

Sci. Ser. 11 : 163-173.

Davari, K., & Soltanpour, M.S. (2016). Study of alloimmunization and
autoimmunization in Iranian P-talasemia major patients. Asian J.
Transfus. Sci. 10 : 88-92.

Davoudi-Kiakalayeh, A., Mohammadi, R., Pourfathollah, A.A., Siery, Z., &
Davoudi-Kiakalayeh, S. (2017). Alloimmunization in talasemia patients:
New insight for healthcare. Int. J. Prev. Med. 8 : 1-4.

de Brevern, A.G., Floch, A., Barrault, A., Martret, J., Bodivit, G., Djoudi, R.,
et al. (2018). Alloimmunization risk associated with amino acid 223
substitution in the RhD protein: analysis in the light of molecular
modeling. Transfusion 58 : 2683-2692.

De Oliveira, M.C., & Segatti Ido, A.A. (2020). Main erythrocyte antigens
involved in the alloimmunization process. Open Sci. J. 5 : 1-10.

Dezan, M.R., Oliveira, V.B., Conrado, M.C.A.V., da Rocha, M.C., Luz, F.,
Gallucci, A, et al. (2021). Variant genotypes associated with reduced
expression of RhCE antigens among Brazilian blood donors.
Transfusion 61 : 1923-1931.

Dhawan, H.K., Kumawat, V., Marwaha, N., Sharma, R.R., Sachdev, S.,
Bansal, D., et al. (2014). Alloimmunization and autoimmunization in
transfusion dependent talasemia major patients: Study on 319 patients.
Asian J. Transfus. Sci. 8 : 84-88.

Dogra, A., Sidhu, M., Kapoor, R., & Kumar, D. (2015). Study of red blood
cell alloimmunization in multitransfusid thalassemic children of Jammu
region. Asian J. Transfus. Sci. 9 : 78-81.

Dufour, N., Radjou, A., & Thuong, M. (2020). Hemolysis and Plasma Free
Hemoglobin during Extracorporeal Membrane Oxygenation Support:
From Clinical Implications to Laboratory Details. ASAIO J. 66 : 239-
246.

Ebrahimisadr, P., Bakhshandeh, Z., & Majidiani, H. (2021). Red cell
alloantibodies in beta-thalassaemia major patients’ blood referring to the
regional blood transfusion center of Tehran, Iran. Biolmpacts 11 : 129—
133.

Farmakis, D., Porter, J., Taher, A., Domenica Cappellini, M., Angastiniotis,
M., & Eleftheriou, A. (2022). 2021 Thalassaemia International
Federation Guidelines for the Management of Transfusion-dependent
Talasemia. HemaSphere 6 : €732.

Fatima, S., Aziz, M., Rehman, S., Asif, M., Akhtar, N., & Batool, Y. (2019).
Kell Blood Group Antigens in the Blood Donors Attending Blood Banks
of Tertiary Care Hospitals of Lahore, Pakistan. Prof. Med. J. 26 : 1167—
1171.

Filosa, L., I1zard, C., Chiaroni, J., Bailly, P., & Silvy, M. (2019). Identification
and characterization of three novel RHCE*ce variant alleles affecting
Rhc (RH4) reactivity. Transfusion 59 : 2754-2755.



Analisis Genotip Golongan Darah Sebagai Prediktor Kejadian Hemolisis Pada Pasien Talasemia Beta
mayor Dengan Transfusi Berulang
Vitasari Indriani, Dr. dr. Teguh Triyono, M.Kes, SpPK(K), Prof. dr. Budi Mulyono, MM, SpPK(K)

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS

GADJAH MADA

Flegel, W.A. (2015). Pathogenesis and mechanisms of antibody-mediated
hemolysis. Transfusion 55 : S47-S58.

Floch, A., Barbey, C., Muller, J. Y., et al. (2016). Autoimmune hemolytic
anemia associated with anti-e autoantibody: Report of 5 cases.
Transfusion Medicine Reviews, 30(3), 159-163.

Franchini, M., Forni, G.L., Marano, G., Cruciani, M., Mengoli, C., Pinto, V.,
et al. (2019). Red blood cell alloimmunisation in transfusion-dependent
thalassaemia: A systematic review. Blood Transfus. 17 : 4-15.

Fridawati, V., Triyono, T., & Sukorini, U. (2018). The risk factor of
alloantibodi formation in talasemia patients receiving multiple
transfusion (Faktor Kebahayaan Terbentuknya Aloantibodi pada Pasien
Talasemia yang Menerima Transfusi Darah Berulang). Indones. J. Clin,
Pathol. Med. Lab. 22 : 241-245.

Furst, D., Tsamadou, C., Neuchel, C., Schrezenmeier, H., Mytilineos, J., &
Weinstock, C. (2020). Next-Generation Sequencing Technologies in
Blood Group Typing. Transfus. Med. Hemotherapy 47 : 4-13.

Garraud, O., & Chiaroni, J. (2022). An overview of red blood cell and platelet
alloimmunisation in transfusion. Transfus. Clin. Biol. 29 : 297-306.
General, 1., & Kell, T. (2021). Names for KEL ( ISBT 006 ) Blood Group

Alleles Intro General description : The Kell blood group system consists
of 36 antigens carried on a type Il transmembrane glycoprotein of 732
amino acids ( aka CD238 ). The Kell have endothelin-3-converting

enzyme a 1-25.

Ghasemi, A., Abbasian, S., Ghaffari, K., & Salmanpour, Z. (2016).
Prevalence of alloantibodies and autoantibodies in transfusion
dependent talasemia patients. Iran. J. Blood Cancer 8 : 80-85.

Gholami, M.S., Shahidi, M., Tabibian, S., Naderi, M., & Dorgalaleh, A.
(2021). Genotyping of blood groups in alloimmunized patients with -
talasemia major by T-ARMS-PCR and multiplex-aso-pcr. Transfus.
Apher. Sci. 60 : 102984,

Goldman, M., Cemborain, A., Cote, J., El Hamss, R., Flower, R.L., Garaizar,
A., et al. (2016). Identification of six new RHCE variant alleles in
individuals of diverse racial origin. Transfusion 56 : 244-248.

Gonnade, N., Bajpayee, A., Elhence, A., Lokhande, V., Mehta, N., & Mishra,
M. (2017). and using cord blood for transfusion Azikiwe University
Teaching Hospital , 12 : 105-111.

Goss, C., Giardina, P., Degtyaryova, D., Kleinert, D., Sheth, S., & Cushing,
M. (2014). Red blood cell transfusions for talasemia: Results of a survey
assessing current practice and proposal of evidence-based guidelines.
Transfusion 54 : 1773-1781.

Halawani, A.J., Mobarki, A.A., Arjan, A.H., Saboor, M., Hamali, H.A.,
Dobie, G., et al. (2022). Red Cell Alloimmunization and
Autoimmunization Among Sickle Cell Disease and Talasemia Patients
in Jazan Province, Saudi Arabia. Int. J. Gen. Med. 15 : 4093-4100.

Hammod, H., Mokif, T.A., & Al-Harbi, H.J. (2018). The correlation between
talasemia with body mass index and blood groups in children and adult



Analisis Genotip Golongan Darah Sebagai Prediktor Kejadian Hemolisis Pada Pasien Talasemia Beta
mayor Dengan Transfusi Berulang
Vitasari Indriani, Dr. dr. Teguh Triyono, M.Kes, SpPK(K), Prof. dr. Budi Mulyono, MM, SpPK(K)

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS

GADJAH MADA
patient in the province of babylon, irag. Asian J. Pharm. Clin. Res. 11 :
509-512.

Harmening, D. (2019). Antigen-Antibody Characteristic Chart*.

Hendrickson, J.E. (2020). Recipient factors influencing red blood cell
alloimmunization. ISBT Sci. Ser. 15 : 194-200.

Hendrickson, J.E., Eisenbarth, S.C., & Tormey, C.A. (2016). Red blood cell
alloimmunization. Curr. Opin. Hematol. 23 : 543-549.

Hendrickson, J.E., Tormey, C.A., & Shaz, B.H. (2014). Red blood cell
alloimmunization mitigation strategies. Transfus. Med. Rev. 28 : 137—
144,

Hod, E.A. (2019). Consequences of hemolysis: Pro-inflammatory cytokine
response to erythrophagocytosis. Transfus. Clin. Biol. 26 : 125-127.
Hojjati, M.T., Einollahi, N., Nabatchian, F., Pourfathollah, A.A., & Mahdavi,
M.R. (2011). Allele-specific oligonucleotide polymerase chain reaction
for the determination of Rh C/c and Rh E/e antigens in thalassaemic

patients. Blood Transfus. 9 : 301-305.

Hong, X., Ying, Y., Zhang, J., Chen, S., Xu, X., He, J., et al. (2021). Six
splice site variations, three of them novel, in the ABO gene occurring in
nine individuals with ABO subtypes. J. Transl. Med. 19 : 1-7.

Hult, A., Malm, C., & Oldenborg, P.A. (2013). Transfusion of cryopreserved
human red blood cells into healthy humans is associated with rapid
extravascular hemolysis without a proinflammatory cytokine response.
Transfusion 53 : 28-33.

Huw Morris, Manuela MX Tan, Donald G Grosset, N.M.W. (2022). SNP
Genotyping and ApoE Genotyping. protocols.io 5 : 7-12.

Ibraheem, S.M., Sathar, J., Seman, Z., & Khalid, B. (2022). Malaysian socio-
demographic characteristics, mean haemoglobin levels and BMI
distribution of the monthly transfusid group (MTG) and non-monthly
transfusid group (NMTG) talasemia patients. Int. J. Health Sci.
(Qassim). 6 : 1931-1942.

Igbal, I., & Ahmed, N. (n.d.). Frequency of Red Cell Alloantibodies and 25—
28.

ISBT (2022). Blood group allele tables RHD, RHCE 1-41.

Jain, R., Choudhury, N., Chudgar, U., Harimoorthy, V., Desai, P., Perkins, J.,
et al. (2014). Detection and Identification of Red Cell Alloantibodies in
Multiply Transfusid Talasemia Major Patients: A Prospective Study.
Indian J. Hematol. Blood Transfus. 30 : 291-296.

Jalali Far, M.A., Oodi, A., Amirizadeh, N., Mohammadipour, M., & Keikhaei
Dehdezi, B. (2021). The Rh blood group system and its role in
alloimmunization rate among sickle cell disease and sickle talasemia
patients in Iran. Mol. Genet. Genomic Med. 9 : 1-9.

Kalendar, R., Baidyussen, A., Serikbay, D., Zotova, L., Khassanova, G.,
Kuzbakova, M., et al. (2022). Modified “Allele-Specific gqPCR” Method
for SNP Genotyping Based on FRET. Front. Plant Sci. 12 : 1-16.

Kato, G.J., McGowan, V., Machado, R.F., Little, J.A., Taylor VI, J., Morris,
C.R., et al. (2006). Lactate dehydrogenase as a biomarker of hemolysis-



Analisis Genotip Golongan Darah Sebagai Prediktor Kejadian Hemolisis Pada Pasien Talasemia Beta
mayor Dengan Transfusi Berulang
Vitasari Indriani, Dr. dr. Teguh Triyono, M.Kes, SpPK(K), Prof. dr. Budi Mulyono, MM, SpPK(K)

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS

GADJAH MADA
associated nitric oxide resistance, priapism, leg ulceration, pulmonary
hypertension, and death in patients with sickle cell disease. Blood 107 :
2279-2285.

Kattamis, A., Forni, G.L., Aydinok, Y., & Viprakasit, V. (2020). Changing
patterns in the epidemiology of B-talasemia. Eur. J. Haematol.

Kausar, T., Fatima, M., Noureen, S., Javed, S., Abdulsattar, S., Shahid, F., et
al. (2022). Kell Blood Group System: A Systematic Review and Meta-
Analysis 1-20.

Kementerian Kesehatan Republik Indonesia. Standar Pelayanan Transfusi
Darah. (2015):1-290.

Khaled, M. Ben, Ouederni, M., Sahli, N., Dhouib, N., Abdelaziz, A. Ben,
Rekaya, S., et al. (2019). Predictors of autoimmune hemolytic anemia in
beta-talasemia patients with underlying red blood cells autoantibodies.
Blood Cells, Mol. Dis. 79 : 102342.

Khosroshahi, B.N., Oodi, A., Namjou, S., Gholamali, T., & Amirizadeh, N.
(2019). RHD Genotyping by Molecular Analysis of Hybrid Rhesus box
in RhD-Negative Blood Donors from Iran. Indian J. Hematol. Blood
Transfus. 35 : 119-124.

Kim, T.Y., Yu, H.B., Phan, M.T.T., Jang, J.H., & Cho, D. (2022). Application
of Blood Group Genotyping by Next-Generation Sequencing in Various
Immunohaematology Cases. Transfus. Med. Hemotherapy 49 : 88-97.

L’Acqua, C., Bandyopadhyay, S., Francis, R.O., Mcmahon, D.J., Nellis, M.,
Sheth, S., et al. (2015). Red blood cell transfusion is associated with
increased hemolysis and an acute phase response in a subset of critically
ill children. Am. J. Hematol. 90 : 915-920.

Lang, K., Wagner, 1., Schone, B., Schofl, G., Birkner, K., Hofmann, J.A., et
al. (2016). ABO allele-level frequency estimation based on population-
scale genotyping by next generation sequencing. BMC Genomics 17 : 1—
11.

Lin, M., Liu, M., Zhang, S., Chen, C., & Wang, J. (2021). Different types of
minor blood group incompatibility causing haemolytic disease of
neonates in one of the national children’s medical centre in China. J.
Blood Med. 12 : 497-504.

Liu, A., Curtis, S., Sebastiani, P., Brambilla, D., & Glassberg, J.A. (2022).
Plasma Free Hemoglobin Is Associated with LDH, AST, Total Bilirubin,
and the Hemolytic Component in Patients with Sickle Cell Anemia.
Blood 140 : 5438-54309.

Liu, J., Huang, S., Sun, M., Liu, S., Liu, Y., Wang, W., et al. (2012). An
improved allele-specific PCR primer design method for SNP marker
analysis and its application. Plant Methods 8 : 1-9.

Loutit, J.F. (1944). Human blood groups. Nature 153 : 97-99.

Maitta, R.W. (2020). Transfusion-Related Immunomodulation, Immunologic
Concepts in Transfusion Medicine. Elsevier.

Marbut, S.M.M., Hamdi, M.A., & Jumaa, A.M. (2018). Distribution of ABO
blood groups in beta talasemia patients dependent on blood transfusion
In Bagdad city. J. Madenat Alelem Univ. Coll. 10 : 1-11.



Analisis Genotip Golongan Darah Sebagai Prediktor Kejadian Hemolisis Pada Pasien Talasemia Beta
mayor Dengan Transfusi Berulang
Vitasari Indriani, Dr. dr. Teguh Triyono, M.Kes, SpPK(K), Prof. dr. Budi Mulyono, MM, SpPK(K)

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA
Minhas, K., Ejaz, M.S., Tukruna, A., Haider, M., Arif, A., & Saleem Tebha,
S. (2022). Red Blood Cell Alloimmunization in Pediatric group with

Beta Talasemia: A Five-Year Experience. Glob. Pediatr. Heal. 9.

Mota, M., Dezan, M., Valgueiro, M.C., Sakashita, A.M., Kutner, J.M., &
Castilho, L. (2012). RHD Allelic Identification Among D-Brazilian
Blood Donors as a Routine Test Using Pools of DNA. J. Clin. Lab. Anal.
26 : 104-108.

Moussa, H., Ghommen, N., Romdhane, H., Abdelkefi, S., Chakroun, T.,
Houissa, B., et al. (2014). (C)ces haplotype screening in Tunisian blood
donors. Blood Transfus. 12 : 405-409.

Munoz, C.J., Pires, L.S., Jani, V., Gopal, S., Palmer, A.F., & Cabrales, P.
(2022). Apohemoglobin-haptoglobin complex alleviates iron toxicity in
mice with B-talasemia via scavenging of cell-free hemoglobin and heme.
Biomed. Pharmacother. 156 : 113911.

Muro, T., Fujihara, J., Imamura, S., Nakamura, H., Kimura-Kataoka, K.,
Toga, T., et al. (2012). Determination of ABO genotypes by real-time
PCR using allele-specific primers. Leg. Med. 14 : 47-50.

Murphy, M.F., Roberts, D.J., & Yazer, M.H. (Eds.) (2017). Practical
Transfusion Medicine, 5th ed. Wiley Blackwell.

Needs, T., Gonzalez-Mosquera, L.F., & Lynch, D.T. (2022). Beta Talasemia.
Treasure Island (FL) : .

Ngoma, A.M., Mutombo, P.B., Ikeda, K., Nollet, K.E., Natukunda, B., &
Ohto, H. (2016). Red blood cell alloimmunization in transfusid patients
in sub-Saharan Africa: A systematic review and meta-analysis. Transfus.
Apher. Sci. 54 : 296-302.

Omar, H.R., Mirsaeidi, M., Socias, S., Sprenker, C., Caldeira, C., Camporesi,
E.M., et al. (2015). Plasma free hemoglobin is an independent predictor
of mortality among patients on extracorporeal membrane oxygenation
support. PLoS One 10 : 1-10.

Orzinska, A., Guz, K., Mikula, M., Kulecka, M., Kluska, A., Balabas, A., et
al. (2018). A preliminary evaluation of Next-generation sequencing as a
screening tool for targeted genotyping of erythrocyte and platelet
antigens in blood donors. Blood Transfus. 16 : 285-292.

Osman, N.H., Sathar, J., Leong, C.F., Zulkifli, N.F., Raja Sabudin, R.Z.A,,
Othman, A., et al. (2017). Importance of extended blood group
genotyping in multiply transfusid patients. Transfus. Apher. Sci. 56 :
410-416.

Patnaik, S.K., Helmberg, W., & Blumenfeld, O.0O. (2014). BGMUT database
of allelic variants of genes encoding human blood group antigens.
Transfus. Med. Hemotherapy 41 : 346-351.

Patterson, S., Singleton, A., Branscomb, J., Nsonwu, V., & Spratling, R.
(2022). Transfusion Complications in Talasemia: Patient Knowledge
and Perspectives. Front. Med. 9: 1-7.

Pazgal, 1., Yahalom, V., Shalev, B., Raanani, P., & Stark, P. (2020).
Alloimmunization and autoimmunization in adult transfusion-dependent
talasemia patients: a report from a comprehensive center in Israel. Ann.



Analisis Genotip Golongan Darah Sebagai Prediktor Kejadian Hemolisis Pada Pasien Talasemia Beta
mayor Dengan Transfusi Berulang
Vitasari Indriani, Dr. dr. Teguh Triyono, M.Kes, SpPK(K), Prof. dr. Budi Mulyono, MM, SpPK(K)

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA
Hematol. 99 : 2731-2736.

Pessoni, L.L., Ferreira, M.A., Silva, J.C.R. da, & Alcéntara, K.C. de (2018).
Red blood cell alloimmunization among hospitalized patients:
transfusion reactions and low alloantibodi identification rate. Hematol.
Transfus. Cell Ther. 40 : 326-331.

Peters, M., Heijboer, H., Smiers, F., & Giordano, P.C. (2012). Diagnosis and
management of thalassaemia. BMJ 344.

Pradhan, M. (2015). Determination of Rhd Zygosity in India: To Prevent
Hemolytic Disease of Newborn. Obstet. Gynecol. Int. J. 3 : 4-6.

Quirino, M.G., Colli, C.M., Macedo, L.C., Sell, A.M., & Visentainer, J.E.L.
(2019). Methods for blood group antigens detection: cost-effectiveness
analysis of phenotyping and genotyping. Hematol. Transfus. Cell Ther.
41 : 44-49.

Reyhaneh, S., Naser, A., & Arezoo, O. (2020). Genomic analyses of KEL
alleles in alloimmunized talasemia patients from Iran. Transfus. Apher.
Sci. 59 : 102840.

Rieux, C., Brittenham, G., Bachir, D., De Meyer, E., & Boudjedir, K. (2019).
Delayed hemolytic transfusion reaction in the French hemovigilance
system. Transfus. Clin. Biol. 26 : 109-111.

Rofinda, Z.D., Darwin, E., Nasrul, E., & Wahid, I. (2022). Erythrocyte
Antibody Due to Alloimmunization in Repeated Transfusion: A Meta-
Analysis. Open Access Maced. J. Med. Sci. 10 : 257-262.

Rujito, L. (2021). Talasemia Genetik Dasar dan Pengelolaan Terkini, Nuevos
sistemas de comunicacion e informacion.

Rund, D., & Rachmikwitz, E. (2001). Pathophysiology Implications of a and
B-Talasemia: Therapeutic, in: Seminars in Hematology. pp. 343-349.

Sadeghian, M.H., Keramati, M.R., Badiei, Z., Ravarian, M., Ayatollahi, H.,
Rafatpanah, H., et al. (2009). Alloimmunization among transfusion-
dependent talasemia patients. Asian J. Transfus. Sci. 3 : 95-98.

Sarihi, R., Oodi, A., Dadkhah Tehrani, R., Jalali, S.F., Mardani, F.,
Azarkeivan, A., et al. (2021). Blood group genotyping in alloimmunized
multi-transfusid talasemia patients from Iran. Mol. Genet. Genomic
Med. 9 : 1-11.

Schaer, D.J., Buehler, P.W., Alayash, A.l., Belcher, J.D., & Vercellotti, G.M.
(2013). Hemolysis and free hemoglobin revisited: Exploring
hemoglobin and hemin scavengers as a novel class of therapeutic
proteins. Blood 121 : 1276-1284.

Seferi, I., Xhetani, M., Face, M., Burazeri, G., Nastas, E., & Vyshka, G.
(2015). Frequency and specificity of red cell antibodies in talasemia
patients in Albania. Int. J. Lab. Hematol. 37 : 569-574.

Senavirathna, S., Ranasinghe, L., & Thilakarathne, Y. (2021). Estimation of
prevalence of red cell alloantibodies in patients with Beta Thalassaemia
Major in Sri Lanka. Ceylon Med. J. 66 : 96.

Shafique, F., Ali, S., Almansouri, T., Van Eeden, F., Shafi, N., Khalid, M., et
al. (2023). Talasemia, a human blood disorder. Brazilian J. Biol. 83 : 1—
8.



Analisis Genotip Golongan Darah Sebagai Prediktor Kejadian Hemolisis Pada Pasien Talasemia Beta
mayor Dengan Transfusi Berulang
Vitasari Indriani, Dr. dr. Teguh Triyono, M.Kes, SpPK(K), Prof. dr. Budi Mulyono, MM, SpPK(K)

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Shah, A., Patel, P., Patel, K., Patel, B., Jariwala, K., Sharma, P., et al. (2020).
Comparison of serology and molecular detection of common red cell
antigens in multitransfusid talasemia major and sickle cell disease
patients. Transfus. Apher. Sci. 59 : 1-7.

Shah, F.T., Sayani, F., Trompeter, S., Drasar, E., & Piga, A. (2019).
Challenges of blood transfusions in f-talasemia. Blood Rev. 37.

Shao, C.P., Zhao, C.J., Wu, C.L., Xu, H., Wang, X.D., Wu, X.Y., et al.
(2018). Rh-matched transfusion through molecular typing for f-
talasemia patients is required and feasible in Chinese. Transfus. Med.
Hemotherapy 45 : 252-257.

Shastry, S., Chenna, D., Basavarajegowda, A., Das, S., & Chaudhary, R.K.
(2022). Red blood cell alloimmunization among recipients of blood
transfusion in India: A systematic review and meta-analysis. Vox Sang.
117 : 1057-1069.

Shih, AW.Y., Mcfarlane, A., & Verhovsek, M. (2014). Haptoglobin testing
in hemolysis: Measurement and interpretation. Am. J. Hematol. 89 :
443-447.

Simtong, P., Phothi, R., Puapairoj, C., Leelayuwat, C., & Romphruk, A. V.
(2022). RHD 1227 A and hybrid Rhesus box analysis in Thai RhD+ and
RhD- blood donors: Prevalence, RHD zygosity, and molecular
screening. Transfus. Apher. Sci. 61 : 103496.

Singer, S.T., Wu, V., Mignacca, R., Kuypers, F.A., Morel, P., & Vichinsky,
E.P. (2000). Alloimmunization and erythrocyte autoimmunization in
transfusion-dependent talasemia patients of predominantly Asian
descent. Blood 96 : 3369-3373.

Singh A, P., S Rathod, S., K Kodumuru, P., JM, D., & Nagose, V. (2014). A
Complete Review Article on ABC of Blood Groups. Asian J. Heal. Sci.
2.

Sinha, P.A., Mulkutkar, S.H., & Bhavani, J.B. (2017). Study of distribution
of ABO blood groups in R-talasemia patients. Int. J. Res. Med. Sci. 5 :
3479.

Sukhumsirichart, W. (2018). Polymorphisms. IntechOpen.

Syafitri, R., Gantini, E., Gatot, D., Sofro, A.S., Siti, Y., & Soedarmono, M.
(2019). Research of Red Blood Cell Genotype Antigen of The
Multitransfusid Patients: An Effort to Match The Blood Type in
Talasemia Patients As a Model. Indones. J. Biotechnol. Biodivers. 3 :
75-80.

Tangvarasittichai, S. (2017). Impact of alloimmunization on transfusion-
dependent patient. Ann. Adv. Chem. 1 : 070-082.

Tiwari, A.K., Upadhyay, A.P., Arora, D., Wadhwa, T., Aggarwal, G., Pabbi,
S., et al. (2020). Head-to-head comparison of Enzyme Linked
Immunosorbent Assay (ELISA) and Enhanced Chemiluminescence
Immunoassay (ECLIA) for the detection of Transfusion Transmitted
Disease (TTD) Markers; HIV, HCV and HBV in blood donors, in India.
J. Virol. Methods 285 : 113962.

Tounsi, W.A., Madgett, T.E., & Avent, N.D. (2018). Complete RHD next-



Analisis Genotip Golongan Darah Sebagai Prediktor Kejadian Hemolisis Pada Pasien Talasemia Beta
mayor Dengan Transfusi Berulang
Vitasari Indriani, Dr. dr. Teguh Triyono, M.Kes, SpPK(K), Prof. dr. Budi Mulyono, MM, SpPK(K)

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS

GADJAH MADA
generation sequencing: Establishment of reference RHD alleles. Blood
Adv. 2 : 2713-2723.

Usman, M., Moin, S., Moinuddun, M., Ahmad, S., Perveen, R., Azmi, M.A.,
et al. (2011). Frequency of red cell alloimmunization among patients
with transfusion dependent beta talasemia in Pakistan. UHOD -
Uluslararasi Hematol. Derg. 21 : 166—-1609.

Verduin, E.P., Brand, A., & Schonewille, H. (2012). Is Female Sex a Risk
Factor for Red Blood Cell Alloimmunization After Transfusion? A
Systematic Review. Transfus. Med. Rev. 26 : 342-353.e5.

Wagner, F.F. (2014). Why do we use serological blood group phenotype
determination in chronically transfusid patients? Blood Transfus. 12 : 1—
2.

Waheed, K., Rizvi, SM.A., & Mubarak, B. (2023). Association of -
Talasemia and its Types with ABO and Rh Blood Groups in Lahore,
Pakistan. Biosci. Rev. 5 : 10-17.

Waldis, S.J., Uter, S., Kavitsky, D., Flickinger, C., Vege, S., Friedman, D.F.,
etal. (2021). Rh alloimmunization in chronically transfusid patients with
talasemia receiving RhD, C, E, and K matched transfusions. Blood Adv.
5:737-744.

Westhoff, C.M. (2019). Blood group genotyping. Blood 133 : 1814-1820.

William, V., Rusmawatiningtyas, D., Makrufardi, F., & Widjajanto, P.H.
(2021). Comprehensive management of refractory autoimmune
hemolytic anemia in pediatric beta-talasemia major patient: A case
report. Ann. Med. Surg. 70 : 102853.

Wilopo, S.A. (2021). Sampling dan Estimasi Besar Sampel : Aplikasi di
Bidang Kedokteran dan Kesehatan Masyarakat. Pusat Kesehatan
Reproduksi FKKMK, UGM.

Yamamoto, F. (2022). A historical overview of advances in molecular
genetic/genomic studies of the ABO blood group system. Glycoconj. J.
39 :207-218.

Yamamoto, F. (2021). Molecular genetics and genomics of the ABO blood
group system. Ann. Blood 6.

Younis, M.S., Saeed Ibrahim, H.B., & Abdelbagi Talha, A. (2020). Detection
of Rhesus Antigens and Rh Phenotype in Donors at National Blood
Transfusion Center, Khartoum, Sudan. Sch. Acad. J. Pharm. 09 : 124—
127.

Zaidi, U., Borhany, M., Ansari, S., Parveen, S., Boota, S., Shamim, 1., et al.
(2015). Red cell alloimmunisation in regularly transfusid beta talasemia
patients in Pakistan. Transfus. Med. 25 : 106-110.

Zaremba, R., Brooks, A., & Thomovsky, E. (2019). Transfusion Medicine:
An Update on Antigens, Antibodies and Serologic Testing in Dogs and
Cats. Top. Companion Anim. Med. 34 : 36-46.

Zarrabian, D., & Hanna, M. (2023). Characterization of pediatric transfusion-
dependent talasemia patients in a large academic center. J. Clin. Lab.
Anal. 37 : 1-10.

Zhang, Jian, Yang, J., Zhang, L., Luo, J., Zhao, H., Zhang, Jianan, et al.



Analisis Genotip Golongan Darah Sebagai Prediktor Kejadian Hemolisis Pada Pasien Talasemia Beta

mayor Dengan Transfusi Berulang
Vitasari Indriani, Dr. dr. Teguh Triyono, M.Kes, SpPK(K), Prof. dr. Budi Mulyono, MM, SpPK(K)

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

(2020). A new SNP genotyping technology Target SNP-seq and its
application in genetic analysis of cucumber varieties. Sci. Rep. 10 : 1-
11.

Zhang, X., Li, Y., Yan, B,, Li, X, Gui, S., & Sun, A. (2023). Red Blood Cell
Alloimmunizations in Thalassaemia Patients With Regular Transfusion
in China: a Systematic Review and Meta-Analysis. Transfus. Clin. Biol.
30 : 256-262.

Zhao, Y., Yao, N., Lv, Y., Cui, D., & Xie, J. (2024). Analysis of Rhesus (Rh)
Antigen Distributions in Donors and Multi-transfusid Patients for
Phenotype-Matched Transfusion. Indian J. Hematol. Blood Transfus. 40

: 130-138.



