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sequencing: A prospective study based on hospital population
in Yunnan, China lag Prof. Dr. Baosheng ZHU (Director of the
Genetic Diagnosis Center at Yunnan First People’s Hospital; Professor

at Kunming University of Science and Technology, China)
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“Advanced Laboratory Technologies for Thalassemia Diagnosis”

- Next Generation Sequencing and Long Read Sequencing laboratory
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- Digital PCR for Rare Variant
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1. Prenatal Diagnosis: Do and Don’t
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09.00 - 10.00 u. Plenary Symposium IV

“Global Perspectives on Thalassemia Free-generation” online

1. Chinese Perspective: Prof. Dr. Baosheng ZHU (Director of the
Genetic Diagnosis Center at Yunnan First People’s Hospital; Professor
at Kunming University of Science and Technology, China)
on-site

2. Indian Scenario for a Thalassemia Free Generation - Parents/
Patients Perspective: Ms. Shobha Tuli (Secretary of Thalassemics
India) online
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10.45 - 12.00 u. Plenary Symposium V:
“Maternal and Child Health Issues in Thalassemia”
1. Pregnancy Management in Thalassemia Carriers
Tng 5. ngy. Lilesann nesUsziaiy
2. Reproductive Health in Thalassemia Patients

a TN

lng 5A. A3, Wey. AIgRET LREINTENA
3. Comprehensive management of Thalassemia in childhood
lng 9. wey.an1tiu lmaslesu
4. Genetic Counseling Models
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“Preimplantation Genetic Testing for Thalassemia 101”
1. Laboratory Workflow of IVF and PGT-M: from embryo biopsy to

genetic reporting
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2. Technical Challenges in Thalassemia PGT-M
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3. Quality Assurance and validation
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Noninvasive Prenatal testing (NIPT) for Thalassemia
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v
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ANGUTNITT1aaTLY 159N 1UIBaUNIAINGIRENELYT
AMZUNNYAIENT UNIINYIRENELYT

Anaduun

NIPT 1Juisn1snsaaitianenaunasnlagn1sns?a maternal plasma cell free DNA
(map-cfDNA) 91n180au0311307 7131 cell-free fetal DNA (cff-DNA) Ugluey cff-DNA RN
maamaﬁwm%uimm Fetus LLaz%"aLGé'hgjmzLLaIaﬁmmm’l W gene U84 fetus cff-DNA @1u158
naanulddaust Fetus 18312 wnilsuundUanvi foglu map-cfDNA USanm 5 89 10 % cff-DNA
finulumap-cfDNA fvu1n 100 &4 150 base pairs wag Svu1AENN31 map-cfDNA 789311507
cff-DNA azfiuSmnanfiusniudniisadniiondle Fetus florgunniu wasmsralinunds Fetus 1in
Fatfu 38 NIPT Faifunnsnsia cf-DNA 284 fetus wanlnsauagn cff-DNA ﬁLﬁmmmjamaLﬁ'm
Wu 15 Homozygous alpha® thalassemia fl@uailn Ao cff-DNA 1sa SEA Hb Bart's (°@’ )
cff-DNA alpha’ thalassemia trait (@’@" ) wag normal fetus(@'@" ) wascff-DNA fiLinain
Q'amal,?fm 15A Homozygous beta’ thalassemia fatuwdaufiy fio cff-DNA i cene vos
beta thalassemia wiiloufu (RR°) cff-DNA #iLin 1T beta’ thalassemia trait (R°R") wazan
normal fetus (B"R") @jammﬁm‘[ﬁﬂ Compound heterozygous beta thalassemia (CHBT) A
beta thalassemia 71l beta thalassemia gene sinsiafu fdvda wu pORY, BB, BB wax

normal fetus (R"RM)

1514 NIPTE3U #5793 Fetus Tsa Thalassemia Usznoudgtuneuaestunoundn
Ao map-cfDNA isolation tay cf-DNA gene quantification f28uUUN1T specific droplet digital
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lalu EDTA tube vhnstiuuen plasma TuduaSaneluaostilus Junen plasma aded 1 Juil
A7 3,200 rpm U 15 U @Jmﬁ‘u plasma sanualaly 2 ml centrifuge tubes Huuen plasma
afeft 2 Jufinanuda 14,000 rpm w15 Wil AALAY plasmananunlaly 15 ml centrifuge tube
map- Cell free DNA extraction 14 plasma Fefulunsanausuins 3-5 ml @in map-cfDNA
lneldynana QlAamp Circulating Nucleic Acid Kit (QIAGEN) agld map-cfDNA Usgunas 100 pl
wazd1lUns2971AT12991191UU gene Tu map-cfDNA A18735 Absolute gene quantification
(The QX200 Droplet Digital PCR (ddPCR™) Probe Base System) DDPCR workflow 1.Prepare
ddPCR reaction mix 2.Doplet generation 3.PCR amplification 4.Droplet reading 5.Data analysis
(LATIEHIU Quanta-soft TM software) Hanisasianlduanadudndiusening $1umm wild / mutant

thalassemia gene Feanunsalilummmuasiinedlsa thalassemia ¥4 fetus
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f198139@nY1 1. NIPT for Alpha’ thalassemia: 115A1A® Alpha’ thalassemia trait:
map-cfDNA (@) U cff-DNATIN191n Fetus W @@ Ha map-cfDNA 7ilinain ddPCR Alpha’
thalassemia assay set o @1uNaN8Y %7 + @°%° waziloulUns1931AT 29T WU cene
#1875 maternal specific ddPCR assay gene quantification aduy NIPT-chromatogram L&ns
§119U Mutant > wild gene wawes NIPT andndiu ulailursinues thalassemia laaoidulsa SEA
Hb Bart's (11w chromatogram) Tunsdifi fetusl dlaf 1Ju SEA Hb Bart's usidu SEA trait map-cfDNA
Ao (@ + @) %39 normal fetus map-cfDNA A9 (@@'+a" @") wa NIPT- chromatogram
9z1du Mutant = wild gene 1Ju SEA trait (@ = @")uagn3e Mutant < wild gene uay 1Ju

normal fetus (@° < &)

fa9819fnE 2. NIPT for Homozygous beta® thalassemia: map-cfDNA veeu15a1L T
beta’ thalassemia trait (R°R") AU cff-DNA #%21191nTusnves Fetus 1wy Homozygous beta’
thalassemia (B°B° ) wav®s map-cfDNA Aa (R°B" + R°RY) Lﬁa"?miwﬁﬁwm ddPCR beta’
thalassemia chromatogram fAndy Aos1uau Mutant > wild gene (B° > p") Fetus 10ulsA
Homozygous beta’ thalassemia NUNYLIAR Tunselfi fetuslaly 1Hu Homozygous beta’
thalassemia (B°B°) watdu beta® thalassemia trait (R°R") #5@ normal fetus (RVR") wa NIPT-
chromatogram 311U Mutant = wild type gene Fetus 10u beta® thalassemia trait (3°= B")

waryu3e Mutant < wild gene uwaztdu normal fetus (B° < pY

faee19AnY 3. NIPT for compound heterozygous 3 thalassemia: L‘du@jlﬁm‘ua\‘i Fetus
hemoglobin E /beta thalassemia CD17 (R*B' ) map-cfDNA 48311501 10U hemoglobin E trait
(B*R") AU cff-DNA A9 nTusnues Fetus iy Wulsa beta thalasseria hemoglobin E (B*R")
warfuly map-cfDNA 33Usznau gene RR"+R(R") i NIPT lUns19mI8Ym maternal specific
ddPCR assay beta thalassemia chromatogram AAnTu wansswIL Mutant > wild gene (R > RY)
finnumunedn hemoslobin E fafiiindutinazanain beta thalassemia hemoglobin E usiéwa
NIPT- chromatogram WanId1uIu wild > Mutant gene 97n map-cfDNA As (RY(B') + p° ")
Fetus paadu CD17 trait ( BB") waguse normal fetus 210 map-cfDNA @. ( B+ RRY) Fetus

fndede hemoglobin E trait NIPT- chromatogram (3" = R")

a3U NIPT aunsaldiduis PND d1mu fetus 1A thalassemia ¢ 35 NIPT #1991n38
conventional PND Ae¥aniitihannsia Ae 14 map-cfONA vesunsaiidugausaidedsa thalassemia
wis1zly map-cfDNA §1 cff-DNA Uztuaguazlaunlagnisainain matemal venous blood 38 NIPT
G\i’mﬁ’m‘qﬂmw maternal specific ddPCR assay Tus1ed fetus Wulsa thalassemia mutant gene
faediAunndn wild type gene tau® Wit Wa NIPT- chromatogram Wansd1uau wild > Mutant gene
Fetus +Ju trait uaew3e normal fetus 38 NIPT lufidunsiese fetuslinisulanagnsies n1snse

ansaisunsialalile fetus ogasus 8 duanidusuly
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OB001/P001

Elevated Hb A due to the genetic interactions of
homozygous “Hb E and O- -globin chain variants

glulnatuiedasgaannufdusiusvas
Talulenadlulnadu 8 wazdlulnatuiaunfiais aan-lnatu

Salinthip Maneechot', Kritsada Singha®®, Hataichanok Srivorakun®, Goonnapa Fucharoen?’,
Supan Fucharoen’

'Medical Science Program, Graduate School, Khon Kaen University, Khon Kaen, Thailand
“Centre for Research and Development of Medical Diagnostic Laboratories, Faculty of Associated
Medical Sciences, Khon Kaen University, Khon Kaen, Thailand *Biomedical Science Research

Unit, Faculty of Medicine, Mahasarakham University, Mahasarakham, Thailand

Background: To report the complex interactions of homozygous Hb E with known
and new O-globin chain variants, resulting in unusually elevated Hb A, levels and altered

hematological parameters.

Methods: Subjects with homozygous Hb E with unusually high Hb A, levels and
Hb A, derivative on capillary electrophoresis were recruited and investigated. Globin

genotypes were defined by using PCR-based methods and DNA sequencing.

Results: All subjects had the EE score [7.3HbA2+HbF] greater than 60, indicating
the Hb E-3°thalassemia. However, DNA analysis revealed homozygous Hb E. Further
investigation identified homozygosity for Hb E with Hb Q-Thailand in eight subjects. On
capillary electrophoresis, the Hb Q-Thailand-E (@%" ) co-migrated with Hb A (0 5 ),
leading to an unusually elevated Hb A . A small amount (1.0 + 0.3%) of Hb Q-Thailand-A_
(O(QTZCSZ) was observed. DNA sequencing analysis of a remaining subject revealed an
unexpected GAC (Asp) to AAC (Asn) mutation at codon 126 in the O 1-globin gene, with the
normal O 2-globin gene. The same mutation in an O 2-globin gene has been described in
Hb Tarrant. Therefore, this novel variant of the Ol1-globin gene was named “Hb Tarrant-
Thailand or Hb Tarrant-Al1”. Hb capillary electrophoresis revealed Hb E (75.4%), Hb F
(1.7%), Hb Tarrant-Thailand-E (@™ B ©) & Hb A (17.1%), and Hb Tarrant-Thailand-A2
' 6 0.7%). The PCR-Restriction Fragment Length Polymorphism (PCR-RFLP) and allele-
speoﬁc PCR were developed to differentiate between Hb Tarrant-Thailand (O1) and Hb
Tarrant (012). Although these Hb variants co-migrated with Hb A, on capillary electrophoresis,
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they can be separated on HPLC. We found that the interaction of homozygous Hb E and
Hb Tarrant-Thailand was associated with a slightly increased Hb level as compared to

pure homozygous Hb E due to its high oxygen affinity.

Conclusion: Complex interactions between thalassemia and hemoglobinopathies, resulting
in diverse genotypic and phenotypic expressions and difficulty in accurate diagnosis, are not
uncommon in Thailand. Combined phenotype-genotype correlation, Hb analysis using
two different methods, and molecular confirmation, as carried out in this study, should
prove useful in providing accurate diagnosis, genetic counseling, andfacilitating a

prevention and control program in the region.

Keywords: Homozygous Hb E, Hb Q-Thailand, Hb Tarrant-Thailand, EE score, Hb A2
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Frequency Determination of Thalassemias and Hemoglobinopathies in Northern
Thailand Using DNA Nanoball Technology Sequencing
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aewmile dogiaden EDTA uaziash $1utu 2,314 faog1e gninandiasgvisiginailn DNB
sequencing Lﬁammiﬂmaﬁuﬁjwﬁu HBA1, HBA2 waz HBB lastnunUseutfisuiunansaaiild
Wudnalusuusziniu Fsuszneumenismsaiinnevivdaslilnalu uazn15nsa9 realtime PCR
dmsuueariaudsidadidle viin —SEA, ~THAI, --CR uaziufs1dadillefinutos 15 via nans
AnwIMu31 DNB sequencing @1u13aszydlulndves HBAL/HBAZ2 e 62 viln uaz HBB la 42 ¥iln
Tne allele finuanniign 1fun -23.7(0.148), HDE (0.116) waw —SEA (0.104) UoNIINLSsann
39198 non-deletional @-variants $1u2u 14 wila fliawisonsaldseisilfiduunaluny
Usd717U W Hb Westmead Uag Hb Hekinan Il 4gi31 DNB sequencing diaanuusiugngelunsia
edy Aldvwendatiflovidnguuse wismutedidslunisanamanuiauninslasiaiives
fuunswiln Wy —-CR deletion uazlufsdadiflosiiavienn lasasu DNB sequencing U35
Uszansamgdlunsnnesidatidevdafdudeutazinmsnareiusuinmenn sgrdlsinunisn

ulisnAvitunsguildiduunalunudszdriudmelildnanisasianisidedeiiaseuaquuin
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Keyword: Thalassemia, Next-generation sequencing, DNB sequencing
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Feasibility of Nanopore Sequencing Technology for
Detecting Thalassemia and Hemoglobinopathy
in Thailand

Moe Theingi', Chedtapak Ruengdit’, Manoo Punyamung®, Xiaohan Wang®, Nattiya

Hirankran’, Pinyaphat Khamphikham"?, Sakorn Pornprasert’

' Division of Clinical Microscopy, Department of Medical Technology, Faculty of

Associated Medical Sciences, Chiang Mai University, Chiang Mai, Thailand

? Associated Medical Sciences Clinical Service Center, Faculty of Associated Medical

Sciences, Chiang Mai University, Chiang Mai, Thailand

’Hematology and Health Technology Research Center, Department of Medical
Technology, Faculty of Associated Medical Sciences, Chiang Mai University, Chiang Mai,
Thailand

‘Medical Sciences Program, Graduate Affairs, Faculty of Medicine, Chulalongkorn

University, Bangkok, Thailand

> Center of Excellence in Immunology and Immune-mediated Diseases, Department of

Microbiology, Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand

Thalassemia and hemoglobinopathies are among the most common inherited
disorders in Thailand. Routine diagnostic methods are currently effective for detecting
common thalassemia mutations but often require multiple sequential tests and may not
fully characterize complex or rare genotypes. This study aimed to evaluate the feasibility
of CycloneSEQ nanopore long-read sequencing for thalassemia diagnosis and compare its
diagnostic performance with routine confirmatory methods and DNA nanoball short-read
sequencing (DNBSEQ). A total of 150 EDTA blood samples submitted for routine
confirmatory thalassemia diagnosis were randomly selected. Routine confirmatory
diagnosis included Hb typing and targeted PCR for common O- and -thalassemia
mutations. All samples were subsequently analyzed using DNBSEQ and CycloneSEQ.
Diagnostic performance, turnaround time, and cost were compared among the three
approaches. Among the 150 samples, 78.7% showed concordant results between routine

diagnosis and sequencing methods, while 20.0% of cases carried variants that were not
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included in the routine diagnostic testing panel. Sequencing successfully identified O(+-
thalassemia (-0(3.7) genotypes, rare Hb variants including Hb Dhonburi, Hb Westmead, and
Hb Hope, as well as complex co-inherited genotypes that could not be fully characterized
by routine methods. Discordant results were observed in 1.3% of cases. CycloneSEQ required
approximately 3-5 days for analysis, compared with 10 days for DNBSEQ and 3-14 days
for routine diagnostic workflows. Although sequencing cost approximately 93.5 USD per
sample, compared with approximately 30.9 USD per sample for routine methods, it provided
comprehensive molecular characterization in a single assay without requiring multiple
sequential confirmatory tests. These findings demonstrate that CycloneSEQ is a feasible
and reliable approach for thalassemia diagnosis, offering comprehensive genotype
characterization, simplified workflow, and shorter turnaround time. Its implementation
may enhance diagnosis, support genetic counseling, and strengthen thalassemia prevention

and management programs in Thailand and other high-prevalence regions.

Keywords: Thalassemia, Hemoglobinopathies, Nanopore sequencing, Long-read

sequencing, Genetic diagnosis.
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PO04

Development of Infrared Spectroscopy combined with
Machine learning to enhance efficiency in Thalassemia
Patient Screening

Thalassemia, a prevalent autosomal recessive genetic disorder in Thailand, disrupts
globin chain synthesis and impairs oxygen transport. It is clinically categorized into active
disease and carriers. Early detection is vital, prompting interest in infrared (IR) spectroscopy
combined with machine learning as an advanced diagnostic approach. This study
evaluated IR spectroscopy across the full spectral region (4000-700 cm-1) to analyze
hemoglobin lysate from a clinically characterized cohort (n = 333), comprising normal,
carrier, and diseased groups. The artificial neural network (ANN) outperformed decision
trees, random forests, and support vector machines, yielding higher average accuracy,
sensitivity, specificity, and area under the curve (AUC). All metric values across all groups
(Normal, Carrier, Diseased groups) range from 98.8% -100%, demonstrating that Neural
Network model possesses the highest accuracy in screening and classifying the three
groups. The Normal category leads with the highest overall performance, featuring a
perfect 100% AUC, peak accuracy (99.84% CA), and the lowest variation. The diseased
groups follow closely in the middle, matching the perfect 100% AUC and maintaining
excellent overall accuracy (99.66% CA). The developed neural network model
successfully classified samples with high precision, F1 scores of 99.72+0.16%,
99.43+0.22%, 99.18+0.23% for the normal, carrier, and diseased groups, respectively. The
Carrier group yielded an AUC of 99.97%, while other metrics (e.g., F1, Prec, Recall) stood
at approximately 99.30% - 99.55%. The integration of IR spectroscopy with an ANN
provides a highly accurate, reliable, and precise method for screening and classifying
thalassemia stages. By successfully differentiating between normal individuals, carriers,
and active disease cases with near-perfect metrics, this approach serves as a powerful

auxiliary tool to refine early detection and optimize routine clinical workflows.

Keywords : Infrared Spectroscopy, Machine learning, Hemoglobin lysate, Thalassemia

screening
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Abstract

Iron overload is a major contributor to liver pathology in B—thalassemia, ranging from
fibrosis to hepatocellular carcinoma. However, the underlying mechanisms linking iron
accumulation to liver injury remain incompletely understood. Neutrophil extracellular trap
(NET)-osis may play important roles in iron-induced inflammation and the progression of
liver fibrosis. This study investigated the effects of iron overload on NETosis-associated
pathways in female 6-month-old B—thalassemia and wild-type mice. Iron-loaded mice
received either 50 or 100 mg iron dextran, while unloaded mice served as controls. Liver
iron accumulation increased in dose-dependent manner following iron administration.
According to liver histology using hematoxylin and eosin (H&E), three distinct grading
patterns were identified: (i) iron-rich centers surrounded by minimal leukocyte infiltration,
(i) mixed lesions containing substantial iron and moderate leukocyte infiltration, and (iii)
leukocyte-rich regions with minimal iron. Then, HALO Al image analysis software was
employed to merge H&E and immunofluorescence staining for leukocyte (CD45) and
NETosis (citrullinated histone H3, CitH3 and myeloperoxidase, MPO). Quantitative image
analysis revealed a significant increase in CitH3"MPO'CD45" cells in iron-overloaded mice,
while Western blot analysis confirmed elevated MPO expression. Additionally, Picrosirius
red staining demonstrated significantly increased collagen deposition in iron-overloaded
mice, indicating the development of liver fibrosis associated with chronic inflammation

and iron accumulation. These findings identify
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NETosis as a key inflammatory mechanism contributing to the pathogenesis of iron-induced
liver fibrosis in B—thalassemia. Therefore, monitoring liver iron accumulation and combining
iron chelation with anti-inflammatory strategies may represent promising approaches for

managing severe iron overload and preventing liver complications in [3-thalassemia patients.
Keywords: NETosis, Iron overload, Liver pathology, Inflammation, B—thalassemia

Ethics approval statement: This study was approved by the Institute of Molecular
Biosciences Animal Care and Use Committee, Mahidol University (IMB-ACUC), approval
number IMB-ACUC 2023/015. All experiments were performed in accordance with the
Animal Research: Reporting of In Vivo Experiments (ARRIVE) guidelines and the American
Veterinary Medical Association (AVMA) Guidelines for the Euthanasia of Animals (2020).
Funding: This work was supported by Mahidol University (Basic Research Fund: fiscal year
2026; FFMY-209/2569 and FFMY-210/2569); and National Research Council of Thailand
(NRCT) (N42A670732).
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Building a Provincial Network for Pediatric
Transfusion-Dependent Thalassemia Care: Key Success

Factors from Community Hospitals
Pitchayanan Kuwatjanakul, Nongnut Waikaew, Supawan Kamchai, Udon Thani Hospital

Background: Transfusion-Dependent Thalassemia (TDT) requires lifelong blood
transfusions and iron chelation therapy to prevent severe complications and maintain
quality of life. In Udon Thani, many pediatric TDT patients live in rural areas, where
centralized care at the provincial hospital creates financial, educational, and access
burdens for families. To address these challenges, Udon Thani Hospital established a
provincial network of specialized pediatric TDT clinics across 18 community hospitals in
2019. This study aimed to explore service delivery models and identify key success

factors supporting effective pediatric TDT care within community hospitals.

Methods: A qualitative study was conducted from June to September 2024 across
18 community hospitals in Udon Thani. Purposive sampling recruited multidisciplinary
healthcare providers, including physicians, nurses, and laboratory technicians involved in
TDT services. Data were collected through questionnaires and focus group discussions
conducted in three phases: baseline service assessment, hospital-based multidisciplinary
discussions, and profession-specific focus groups. Qualitative data were analyzed using

content analysis.

Results: Qualitative analysis identified five key factors contributing to the success
of the pediatric Transfusion-Dependent Thalassemia (TDT) care system in community
hospitals in Udon Thani. First, nurses played a central role in ensuring continuity of care
through case management, protocol-driven monitoring, and strong relationships with
families. Second, interprofessional collaboration supported by digital communication
platforms enhanced real-time coordination and data sharing among healthcare teams.
Third, patient-centered service models, including one-stop transfusion services and
proactive blood inventory planning, improved efficiency and reduced patient burden.
Fourth, the hub-and-spoke network with Udon Thani Hospital provided accessible
specialist mentorship, annual supervision, and shared learning opportunities for

community hospitals. Finally, humanistic and psychosocial care approaches strengthened
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family trust, promoted adherence, and encouraged community engagement in blood
donation activities. Together, these findings demonstrate that successful pediatric TDT
care relies on integrated teamwork, adaptive service systems, regional support networks,

and compassionate patient-centered care.

Discussion: Successful decentralized pediatric TDT care depended on strong nursing
leadership, multidisciplinary collaboration, digital coordination, and patient-centered

service models.

Conclusion: Integrated teamwork, regional mentorship, and adaptive community-based
care models are essential for sustaining high-quality pediatric TDT care in resource-limited

settings.
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Long-Term Splenectomy Induces Hypercoagulability
and Iron Overload in a 3-Thalassemia Mouse Model
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* Correspondence: saovaros.sva@mahidol.ac.th

B—Thatassemia is a genetic disorder characterized by defective B—globin synthesis,
resulting in ineffective erythropoiesis, severe anemia, iron overload and hypersplenism.
Splenectomy is a common therapeutic intervention; however, it is associated with several
serious complications, including increased susceptibility to infections, dysregulated iron
homeostasis, thrombocytosis, and elevated levels of extracellular vesicles (EVs). Together,
these factors contribute to a hypercoagulable state, promoting thromboembolism,
pulmonary hypertension, and heart failure, which are major contributors to morbidity and
mortality in B—thalassemia patients. The mechanisms by which iron overload and EVs
contribute to hypersplenism, and the impact of splenectomy on vasculopathy in
B-thalassemia, remain poorly understood. These knowledge gaps hinder effective clinical
management and the development of novel diagnostic and therapeutic strategies.
Therefore, robust animal models are urgently needed to investigate these mechanisms
and evaluate potential therapeutic interventions. This study validated a long-term
splenectomized [3-thalassemia mouse model for investigating post-splenectomy
complications. Hematological parameters, circulating EV profiles, and tissue iron
accumulation were assessed 10 months after surgery. Prior to splenectomy, mice exhibited

characteristic thalassemic features, including reticulocytosis, without evidence of platelet
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activation. In contrast, 10 months after splenectomy, mice developed severe hemolytic
anemia accompanied by marked increases in immature reticulocytes, immature platelets,
and platelet aggregates. This prothrombotic phenotype was associated with enhanced
platelet activation and significant elevations in both red blood cell-derived and platelet-
derived EVs. Furthermore, bone marrow analysis revealed expansion of early erythroid
precursors, reflecting increased erythropoietic stress in response to anemia, together with
substantial iron accumulation in the liver and duodenum. In conclusion, this model closely
recapitulates the post-splenectomy hypercoagulability, compensatory erythropoiesis, and
dysregulated iron metabolism observed in patients with [3-thalassemia. It provides a robust
and practical platform for investigating vascular complications and evaluating novel

therapeutic approaches aimed at improving patient quality of life.

Keywords: Extracellular vesicles, Splenectomy, B—Thalassemia mouse, Thromboembolism,

I[ron overload

Ethics approval statement: This study was approved by the Institute of Molecular
Biosciences Animal Care and Use Committee, Mahidol University (IMB-ACUC), approval
number IMB-ACUC 2025/003. All experiments were performed in accordance with the Animal
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Veterinary Medical Association (AVMA) Guidelines for the Euthanasia of Animals (2020).
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Induction of fetal hemoglobin (HbF; @2¢2) is a well-established therapeutic
strategy for [3-thalassemia. Thalidomide and its analogs, including lenalidomide and
pomalidomide, are FDA-approved immunomodulatory drugs (IMiDs) used for the
treatment of multiple myeloma and have been shown to stimulate HbF expression in
erythroid cells derived from healthy donors and patients with sickle cell disease or
B-thalassemia/HbE. Despite the therapeutic potential of IMiDs, the exact mechanisms by
which these compounds induce HbF expression remain unclear. This study aimed to gain
a comprehensive understanding of the mechanisms underlying pomalidomide, a
representative of IMiDs, in cultured erythroid cells derived from [3-thalassemia/HbE
patients. RNA sequencing analysis of pomalidomide treated erythroid cells identified 23
significantly upregulated genes and 15 significantly downregulated genes. Interestingly,
lentivirus-mediated short hairpin RNA knockdown of one of the downregulated candidate
genes, IKBKE (inhibitor of nuclear factor kappa B kinase subunit epsilon), increased HbF
levels to approximately 30% in erythroid progenitors derived from healthy donors and
20% in those derived from patients with [3-thalassemia/HbE. Further studies are underway
to elucidate the role of IKBKE in HbF regulation. These findings suggest that IKBKE may
represent a novel regulator of HbF expression and a potential therapeutic target for HbF

induction in [3-hemoglobinopathies.
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Abstract

Repeated transfusions in patients with thalassemia increase the risk of
alloimmunization against red blood cell antigens, particularly E, c, and Mia, which are
highly prevalent in the Thai population. Although antigen-matched transfusion is the
standard preventive approach, most community hospital blood bank laboratories lack the
capacity to perform antigen typing. This descriptive retrospective study aimed to report
the outcomes of developing antigen typing and antigen-matched transfusion services at
the blood bank laboratory of Phra Ajarn Mun Bhuridatto Hospital, Sakon Nakhon Province.
A total of 59 thalassemia patients receiving regular transfusions between January 1 and
December 31, 2025, were included: 17 patients aged 0-15 years and 42 patients aged 16
years and older. Two patients had pre existing alloantibodies at enrollment. Antigen typing
for E, ¢, and Mi? was performed using the standard tube technique. Antigen-compatible
blood was selected for each transfusion, and alloimmunization was monitored by
antibody screening before each transfusion. A total of 116 transfusion episodes (136 units)
of antigen-matched blood were provided: 31 episodes in the 0-15 age group and 85 in the
16-and-older group. No new alloimmunization was detected throughout the study period.
Implementing antigen typing and antigen-matched transfusion services in a community
hospital blood bank laboratory is feasible across all age groups and effectively prevents

alloimmunization in regularly transfused patients with thalassemia.

Keywords: blood bank, antigen typing, antigen-matched transfusion, thalassemia,

alloimmunization
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Abstract

Bacterial infection is a major cause of morbidity and mortality in [3-thalassemia
patients and is associated with iron overload and splenectomy-induced immune
dysfunction. Our previous studies demonstrated that neutrophils from splenectomized
B-thalassemia/HbE patients exhibit impaired phagocytic and oxidative burst activities,
reduced CXCR2 expression leading to defective migration, hyposegmented morphology,

and attenuated neutrophil extracellular trap (NET) formation following stimulation with
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phorbol 12-myristate 13-acetate (PMA) and lipopolysaccharide (LPS). However, the
molecular mechanisms underlying impaired NET responses remain poorly understood. In
this study, neutrophils were isolated from splenectomized and non-splenectomized
B-thalassemia/HbE patients and normal subjects. PMA stimulation increased ERK1/2
expression and induced NET formation and neutrophil aggregation in all groups. Notably,
neutrophils from non-splenectomized patients exhibited enhanced web-like NET
formation, whereas neutrophils from splenectomized patients remained at an early stage
of NETs, suggesting impaired NET maturation. To investigate the signaling pathways
involved, neutrophils were pretreated with inhibitors targeting MEK, ERK, NOX2, MPO, and
PAD4 prior to PMA stimulation. Surprisingly, inhibition of these pathways did not
significantly affect total NET formation in splenectomized patients but promoted the
development of the web-like NET phenotype. In contrast, inhibition of the MEK, ERK,
NOX2, and PAD4 pathways reduced web-like NET formation in normal subjects, indicating
distinct regulatory mechanisms governing NET morphology between normal subjects and
splenectomized [3-thalassemia patients. These findings identify the MEK, ERK, NOX2, and
PAD4 pathways as important regulators of NET responses in healthy neutrophils. However,
the persistence of NET formation despite pathway inhibition in splenectomized patients
suggests the involvement of alternative signaling mechanisms. Furthermore, the enhanced
web-like NET phenotype observed following pathway inhibition raises the possibility that
modulation of these pathways may restore protective NET responses. Targeting these
pathways may therefore represent a promising drug-repurposing strategy to improve

neutrophil-mediated antibacterial defense in [3-thalassemia patients.

Keywords: Infection, Neutrophil extracellular trap, Thalassemia, Molecular signaling
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Thromboembolism (TE) is a major cause of death in [3-thalassemia, especially after
splenectomy. Evidence indicates that immunothrombosis contributes to TE, where chronic
platelet activation and neutrophil dysfunction promote neutrophil extracellular trap (NET)
formation, enhancing coagulation and thrombus development. We hypothesize that
excessive NET formation contributes to thrombosis in [3-thalassemia and targeting NETs
may reduce thrombus formation. This study evaluated aspirin and deoxyribonuclease |
(DNase 1) as anti-NET agents using both in vitro and in vivo models. In vitro, neutrophils
from splenectomized [3 thalassemia/HbE patients (n = 5), non-splenectomized patients (n
= 5) and normal subjects (n = 5) were divided into five experimental conditions and
treated with PGI2-resting platelets, ADP-activated platelets, aspirin primed ADP-activated
platelets, combined DNase | and ADP-activated platelets, or medium as a baseline control.
NET formation was assessed by confocal microscope. Co-incubation of neutrophils with

ADP-activated platelets promoted NETs, whereas PGI2-resting platelets had no effect.
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Aspirin or DNase | treatment inhibited NET formation induced by ADP-activated platelets.
In vivo, female 2-3-month-old 3 thalassemia and wild-type mice received intraperitoneal
injections of aspirin or DNase | before FeCl3-induced carotid artery thrombosis. NSS-treated
mice with and without FeCl3 application served as positive and negative controls, respectively.
FeCl3-induced thrombosis significantly increased circulating CD105+ICAM-1+ endothelial
cells, indicating endothelial injury. In contrast, circulating EVs, P-selectin-positive platelets,
PS exposed platelets and erythrocytes, and platelet counts were reduced, suggesting their
role in clot formation, which was confirmed by histological examination of the carotid artery.
Laser speckle imaging demonstrated that aspirin and DNase | markedly attenuated FeCl3-
induced thrombus formation, resulting significantly preserved carotid blood perfusion (%
of baseline) with 81.25 + 11.59% (aspirin) and 85.73 + 3.44% (DNase I) versus 58.45 + 3.37%
in the positive control (p < 0.05). These findings support targeting platelet activation and

NETs as potential therapeutic strategies for thrombosis prevention in [3-thalassemia.

Keywords: [3-thalassemia; anti-neutrophil extracellular traps; thrombosis; aspirin;

deoxyribonuclease |
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2021/082.1102); the Human Research Ethics Committee, Nakhonpathom Hospital,
approval number: COA. No. 021/2024 (Protocol No. NPH-REC No. 021/2022, 017/2023,
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individual participants included in the present study. This study was approved by the
Institute of Molecular Biosciences Animal Care and Use Committee, Mahidol University
(IMB-ACUC), approval number COA. NO. IMB-ACUC 2024/0007. All experiments were
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(ARRIVE) guidelines and the American Veterinary Medical Association (AVMA) Guidelines
for the Euthanasia of Animals (2020).
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OP001/P010
Testing the Effectiveness of "ThalPred" Program on

Treatment Guidelines and Counseling for Pregnant

Women with Anemia

Jeerapun Sonklin', Chayanit Pratiphanawatr’

This research utilized the "ThalPred" program to analyze the mean values of
Thalassemia Trait (TT) using CBC results from anemic pregnant women (Hct < 33 vol%).
The objectives were to determine the mean TT values and develop a regression equation
for assessing the necessity of iron supplementation (Ferrous Fumarate) in pregnant women.
This retrospective cohort study was conducted from June 1, 2023, to May 31, 2024, at
the Health Promotion Center Region 7, Khon Kaen. The study included 100 purposively
selected participants, divided equally into two groups: 50 non-thalassemia carriers/disease
and 50 thalassemia carriers/disease.The "ThalPred" program,developed by Mahidol University,

was used for data analysis.

The results showed that the non-thalassemia trait/disease group (normal MCV,
MCH) had a mean TT value < 0.5, while the thalassemia trait/disease group (abnormal MCV
or MCH) had a mean TT value > 0.5. For cases with TT > 0.5, anemia could be classified using
MCV values: MCV = 70 indicating thalassemia trait tendency, and MCV < 70 suggesting
thalassemia disease. The regression equation derived was thal12 = 0.848 + 1.271(TT) + &
Iron supplementation could be administered to anemic pregnant women when thall2 < 1.5
(passing thalassemia screening) or thal12 > 1.5 (failing thalassemia screening). Therefore,
CBC results processed through the "ThalPred" program can be used to determine iron

supplementation requirements.

Keywords: ThalPred Program, Pregnant Women, Anemia
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of 0°thalassemia deletions (--SEA, --THAI, --CR, and -

SA): prevalence and hematological characterization in
Southern Thailand

Patcharawadee Prayalaw', Thanet Prajantasen’', Thamonwan Wongnasri’, Yanisa Junpong’
'Faculty of Medical Technology, Prince of Songkla University, Songkhla, Thailand
*Medical Technology student, Faculty of Medical Technology, Prince of Songkla

University, Songkhla, Thailand

*Correspondence: patcharawadee.p@psu.ac.th

Background: O-thalassemia is one of the most prevalent inherited monogenic disorders
globally. Although Q1° thalassemia carriers remain asymptomatic, their union poses a risk of
producing fetuses with homozygous Q° thalassemia, a condition 72 haracterizin by the severe

Hb Bart’s hydrops fetalis syndrome.

Objective: This study aimed to develop a multiplex Gap-PCR assay to identify the four
0’-thalassemia deletions most frequently encountered in the Thai population, namely —
SEA, --THAI, --CR, and -SA. Materials and Methods: Multiplex Gap-PCR was performed on
200 unrelated EDTA blood samples with a reduced mean corpuscular volume (MCV < 80
FU). These samples were collected between April and June 2026 from the Thalassemia

Service Unit, Faculty of Medical Technology, Prince of Songkla University.

Results: The results demonstrated that the —SEA allele was dominant, with an allelic
frequency of 8.0% (32/400). In contrast, --SA and -CR alleles were relatively rare, each
exhibiting an identical frequency of 0.25% (2/400). Additionally, MCV, MCH, and RDW CV
values differed significantly between the Q°-thalassemia deletion-positive and deletion-
negative groups (p < 0.05). Conclusion: This study successfully established a robust molecular
diagnostic platform for the simultaneous genotyping of —-SEA, --THAI, --CR, and -SA mutations
in a single reaction. Furthermore, by 72haracterizing the prevalence of -SA and -CR in
Thailand, our findings provide a critical evidence base for designing effective prevention

and control programs for severe O-thalassemia in this endemic region.

Keywords: O°-Thalassemia, Multiplex Gap-PCR, Molecular diagnosis, Southern Thailand
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Development of multiplex real time-PCR for

detecting O°thalassemia
(=%, =T R and =**) found in Thailand

Wittaya Jomoui "*?, Rossarin Kanpean'*’, Sanita Singsanan®, Kasama Wongprachum®,

Punchita Rujirachaivej', Rawiporn Tiyasirichokchai', Prapaporn Panichchob', Paweesuda
Rattanakoch?, Praew Phermthong®
lDepartmen‘t of Pathology, Maha Chakri Sirindhorn Medical Center, Faculty of Medicine,
Srinakharinwirot University, Nakhon Nayok, Thailand
’Medical Genetic and Genomics Laboratory Unit, Maha Chakri Sirindhorn Medical Center,
Faculty of Medicine, Srinakharinwirot University, Nakhon Nayok, Thailand
’Research cluster in Hematology and Genetic diseases, Faculty of Medicine,
Srinakharinwirot University, Nakhon Nayok, Thailand
‘Department of Medical Technology, Faculty of Allied Health Sciences, Burapha
University, Chonburi, Thailand.
*Nutritional Science, Dietetics and Food Safety Program, Faculty of Public Health,

Mahasarakham University, Maha Sarakham, Thailand

Hemoglobin (Hb) Bart’s hydrops fetalis is a severe genetic disorder and a major

public health concern in Southeast Asia, particularly in Thailand. Current screening

(--SEA THAY

strategies primarily target the two most common QO’-thalassemia deletions and -
However, rarer deletions can lead to diagnostic gaps. This study developed and validated
a single-tube multiplex real-time PCR assay for the simultaneous detection of four
clinically relevant O°thalassemia deletions (--°*, =™ % and -**). The assay was
validated using 480 routine clinical samples with diverse thalassemia genotypes and
compared against conventional gap-PCR as the reference method. Prenatal diagnosis was
also demonstrated using four fetal tissue samples. The developed assay showed high
analytical sensitivity with a limit of detection (LOD) of 9.76 x 10°ng per reaction. It
achieved 100% sensitivity and specificity for all targeted deletions, showing no cross-
reactivity with O*-thalassemia or other genotypes. For prenatal diagnosis, the assay
accurately identified wild-type, heterozygous = deletion, homozygous —** deletion, and

(__SEA

compound heterozygous and - genotypes. This novel multiplex real-time PCR

assay provides a rapid, accurate, and cost-effective approach for detecting both
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common and rare O°thalassemia deletions in a single reaction. It demonstrates strong
potential for routine clinical diagnosis and large-scale population screening, contributing
significantly to the prevention and control of Hb Bart’s hydrops fetalis in Thailand and

Southeast Asia.

Keywords: 0°-Thalassemia, Hb Bart’s hydrops fetalis, Real-time PCR
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Development and Validation of a Rapid 10-Minute
Brilliant Cresyl Blue Staining Method for the Diagnosis
of Hemoglobin H Disease

Ekkapong Boriboonwong and Sitthichai Panyasai

Division of Clinical Hematology and Microscopy, Department of Medical Technology,

School of Allied Health Sciences, University of Phayao, Thailand

Diagnosis of hemoglobin H (HbH) disease relies primarily on Hb typing, which is
time-consuming and costly. Detection of HbH inclusion bodies by brilliant cresyl blue
(BCB) staining is simpler, but the conventional technique requires 30-90 minutes of
incubation, has low sensitivity for alpha-thalassemia carrier screening despite more
abundant inclusions in HbH disease, and lacks an established diagnostic cut-off. This study
aimed to develop a 10-minute rapid BCB staining method and evaluate its diagnostic
performance, including the determination of an optimal diagnostic cut-off. A blinded
prospective study was conducted on 225 samples with microcytic hypochromic anemia
(51 with HbH disease and 174 non-HbH disease comprising Oi-thal traits, B-thal traits/
diseases, HbEA, HbEE, and other Hb-variants), samples were processed into dry smears
immediately following the completion of the staining period. These smears were
independently evaluated in a blinded manner by two medical technologists, counting
1,000-1,500 red blood cells per sample under 1,000x magnification. Hb typing and DNA
analysis served as the standard methods. Diagnostic performance was evaluated using
ROC curve analysis. The rapid method demonstrated an excellent correlation with the
conventional method (r=0.999) and a high diagnostic performance with an area under the
curve (AUC) of 0.953. At a 2% inclusion body cut-off, the rapid method achieved 86.3%
sensitivity, 100% specificity, 100% PPV, 96.1% NPV, and 96.9% accuracy, with no false
positives. Notably, all false-negative cases were associated with co-inherited HbE or
B %-thalassemia; when these complex cases were excluded, the method demonstrated
100% diagnostic accuracy (AUC = 1.000) for uncomplicated HbH disease. In conclusion, the
10-minute rapid BCB staining is a highly reliable and efficient screening tool for diagnosing
HbH disease, significantly reducing turnaround time and laboratory costs. However, Hb
typing remains essential for cases with negative inclusion results but strong clinical

suspicion to identify HbH disease co-existing with other hemoglobinopathies.

Keywords: HbH inclusion body, Brilliant cresyl blue, Hemoglobin H disease, Alpha-thalassemia,

Cutoff value
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Multicenter validation study to evaluate the
effectiveness of the thalassemia kit

INattrika Buasuwan,1Usa Nuttapolwat, 1Natee Jearawiriyapaisarn 2Areerat Khorchai,
3Anchitha Ruangwut, 4Chawisa Phetumpai, 5 Sirinya Phetphichai, 6 Sukontip Putchakarn,
7Walailuck Talue, 8Donnapa Thrakoonthongdee, 9Wipavadee Jiarakul, 10Jeerawan
Teoykeaw, 1Suthat Fucharoen, 1Kittiphong Paiboonsukwong, 11Sawitree Duangruang and
1Thongperm Munkongdee 1Thalassemia Research Center, Institute of Molecular
Biosciences, Mahidol University 2 Surin Hospital. 3 Regional Medical Sciences Center 1/1
Chiangrai.4 Regional Medical Sciences Center 2 Phitsanulok. 5 Regional Medical Sciences
Center 3 Nakhon Sawan. 6 Regional Medical Sciences Center 5 Samut Songkhram.

7 Regional Medical Sciences Center 6 Chonburi. 8 Regional Medical Sciences Center
8 Udonthani. 9 Regional Medical Sciences Center 10 Ubonratchathani. 10 Regional
Medical Sciences Center 12/1 Trang. 11Medical Life Sciences Institute, Department of

Medical Science, Ministry of Public Health.

B-Thalassemia is an inherited blood disease and most common in Asia. In Thailand,
the frequency of [B-thalassemia is 3-9% and Hb E is 13-50% which vary from the
geographical location. B%/B-"thalassemia, 3°-/[3 *-thalassemia and [3°-thalassemia/Hb E
are severe thalassemia that leading to national policy to prevention and control
thalassemia. Currently, [3-thalassemia characterization mutation was performed in
academy hospital or advanced medical laboratory. The limitation of testing was carried
out in complicated step, expensive instruments and lab specialist. The thalassemia kit was
developed for laboratory performed by using inexpensive instruments and reduce
turnaround times. Ten laboratories are participated in this study to evaluate the
effectiveness of the [3-thalassemia kit. The kit was developed based on the reverse dot-
blot hybridization (RDB). The precision, accuracy, robustness and shelf-life evaluation of
the kit were validated. Interlaboratory precision testing was demonstrated consistency all
sites. One hundreds forty-two DNA from individual samples of normal, 3-thalassemia
heterozygote, [3-thalassemia homozygote and compound [B-thalassemia heterozygote
were performed the accuracy testing, the results demonstrated strong consistency with
DNA sequencing method. The 12-month result demonstrate that the kit remains effective,

showing a strong signal in the shelf-life evaluation. The kit effectively characterizes
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[3-thalassemia and reduce turnaround times. The increase number of medical laboratories
capable of detecting [3-thalassemia mutations, leading to more effective prevention and

control of birth new cases of thalassemia.

Keywords: [3-Thalassemia, Reverse dot blot hybridization, Validation study

7



“Thalassemia-Free Generations Through Advanced Laboratory Technologies”

P023

A Combined Real-Time PCR and Melting Curve Analysis
for the Identification of High Hemoglobin F Determinants.

Thanet Prajantasenl, Patcharawadee Prayalawl, Tunyaluk Inthorn1, Sirada Chatreel,

Waritsara Jaroenrit1, Sureemas Hnowongl, Jureerat Jaroenritl, Manoch Lohitl

1 Faculty of Medical Technology, Prince of Songkla University, Songkhla, Thailand.

Fetal hemoglobin (Hb F) is initially high from the fetal stage through the newborn
period but normally decreases to less than 1% after one year of age. However, unusually
high Hb F levels are present in adults, which are categorized as high Hb F determinants.
The frequency of deletional high Hb F determinants in Thailand is 1.06% which has been
observed in the southern region. The objective of this study was to develop a combined
real-time PCR and melting curve analysis for the detection of four common high Hb F
determinants. Known samples of 6[3 % thalassemia (12.6 kb deletion), HPFH-6 (79.3 kb
deletion), Indian deletion-inversion Ay &3 ®_thalassemia and Siriraj | AV6B°- thalassemia
(~118 kb deletion), as well as a total of 84 leftover specimens suspected of being
heterozygous trait for high Hb F determinants from the Medical Technology Service
Center, Faculty of Medical Technology, Prince of Songkla University, were analyzed using
real-time PCR combined with melting curve analysis. The melting profiles and melting
temperatures (Tm) of three high Hb F determinants exhibited a single, non-overlapping
melting peak: 6B°—thalassemia (n=31; mean+2SD Tm = 79.68+0.26 °C, range 79.36-
79.91°C), HPFH-6 (n=14; mean+2SD Tm =82.20+0.34°C, range 81.76-82.33°C) and Indian
deletion-inversion Ay &3 °_thalassemia (n=27; mean=2SD Tm= 85.06+0.54°C, range 84.18-
85.48°C). In contrast, Siriraj | Ay & ®-thalassemia (~118 kb deletion; n=12) showed two
melting peaks with mean+2SD (range) Tm values of 79.66+0.54°C (78.91-79.93°C) and
82.92+0.56°C (82.16-83.18°C). Subsequent gel electrophoresis analysis confirmed 100%
concordance in the specific product sizes of the high Hb F determinants. This assay
reduces turnaround times by eliminating the need for gel analysis and is performed in less
than two hours. Furthermore, its multiplex, closed-tube system critically minimizes the
risk of laboratory amplicon contamination. Therefore, this method should be a rapid and

useful platform for the identification of common high Hb F determinants in the region.

Keywords: High Hb F determinants, Real-time PCR, melting curve analysis, Gap-PCR
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Thalassemia and hemoglobinopathy diagnosis
by Tosoh G11 [3-thal system

Nattrika Buasuwan, Usa Nuttapolwat, Suthat Fucharoen, Kittiphong Paiboonsukwong and
Thongperm Munkongdee Thalassemia Research Center, Institute of Molecular

Biosciences, Mahidol University

Thalassemia is an inherited blood disease that results in defective globin
synthesis. The gene frequencies of O-thalassemia reach 20% to 30% in Northern Thailand
and Laos. Frequencies of B—thatassemia gene vary between 1% and 9%. Hemoglobin (Hb)
E is the hallmark of Southeast Asia, attaining a gene frequency of 50% to 60% at the
junction of Thailand, Laos and Cambodia. Hb Constant Spring (CS) frequencies vary
between 1% and 8%. Hb analysis is crucial for the diagnosis of thalassemia and abnormal
hemoglobins. Accurate diagnosis is important for the diagnosis of thalassemia carriers and
thalassemic diseases that will lead to proper management. Automated Tosoh G11 B—thal
system developed for Hb fraction separation and quantification of Hb variants and apply
to diagnose various types of hemoglobinopathy. A total of one hundred EDTA blood
samples will be drawn from three major groups of subjects: (1) normal, (2) carriers of
thalassemia and common abnormal hemoglobins and (3) thalassemia patients. Specimens
were carried for hematological, Hb analyses and thalassemia genotyping. The within-run
precision study was performed. Normal samples were shown average %Hb A2 (2.5+0.3).
Individuals who were B—thalassemia heterozygote had a low MCV and MCH, as well as
an increased Hb A2 level of on average 5.6+0.6%. The Tosoh G11 [3-thal system can clearly
distinguish Hb A2 peak from Hb E peak in individuals who carry Hb E. Twenty samples from
Hb E heterozygote were shown %Hb A2 (3.8+0.4) and %Hb E (25.5+1.0). In addition, Hb
Bart’s, H and CS can be measured in Hb H and Hb H-CS disease. The method validation,
all of 100 samples were demonstrated the Hb fractions consistent with HPLC and/or CE
system. Therefore, automated Tosoh G11 B—that system can apply to diagnose and

benefit for the large-scale thalassemia and abnormal hemoglobins screening.

Keywords: Tosoh G11 B-that system, Thalassemia, Hemoglobinopathy
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Differentiating maternal and fetal red blood cells in
bloody amniotic fluid using a Kleihauer-Betke (KB)
stain: case study report
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Fucharoen’, Supawadee Yamsri?, Wanicha Tepakhan®, Anupong Pansuwan’, Attawut

Chaibunruang®, Simaporn Prommetta’, Wachiraporn Taweenan?®, Hataichanok Srivorakun®

'Bachelor’s Degree, Faculty of Associated Medical Sciences, Khon Kaen University,
Khon Kaen, Thailand “Centre for Research and Development of Medical Diagnostic
Laboratories, Faculty of Associated Medical Sciences, Khon Kaen University,

Khon Kaen, Thailand

Background: The primary concern when receiving bloody amniotic fluid (AF) samples is
to determine whether there is maternal cell contamination (MCC). Although a variable
number tandem repeat (VNTR) analysis is used to detect maternal cell contamination, it
is sometimes impossible to perform due to a lack of parental blood samples. In addition,
uninformative genotypes are frequently obtained due to homozygosity or overlapping
heterozygous patterns. The Kleihauer-Betke (KB) stain, an acid elution test, has been

recommended for identification of fetal RBCs in maternal circulation.

Objective: To explored the feasibility of using of the KB stain to differentiate between
maternal and fetal RBCs in bloody AF samples.

Methods: Five bloody AF samples encountered at the Thalassemia Service Unit (TSU),
Khon Kaen University, were recruited, including 3 cases at risk for Hb E-3-thalassemia and
2 cases at risk for Hb Bart’s hydrops fetalis. AF smear was prepared using a cytocentrifugation
technique and stained with the KB solutions. Related laboratory results were collected

from routine records.

Results: Of the 5 bloody AF samples, 2 showed 100% fetal RBCs, indicating a fetal blood
source. Meanwhile, unstained ghost RBCs (maternal RBCs) were observed in 3 other cases,
suggesting a possible prenatal misdiagnosis. VNTR analysis of 3 cases with available parental
blood samples confirmed maternal cell contamination in two cases, whereas one case

yielded uninformative results.

Conclusion: When VNTR analysis is uninformative or no parental specimens are available,

the KB stain may be used as a supportive method to differentiate between maternal
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and fetal RBCs in bloody AF. However, standardized protocol and proper training are

required to warrant its utility.

Keywords: Thalassemia, Prenatal diagnosis, Maternal cell contamination, Kleihauer-Betke

stain
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Prevalence of anemia, iron deficiency, and thalassemia

in adults residing in the central-eastern Thailand

Rossarin Karnpeanl, Wittaya Jomoui, Supawan Sriwatchara®, Korawit Kanjana?, Puttiporn

Tangpudtasiri?, Sirinya Jenijittikul®, Atthapon Pidsaya’

'Department of Pathology, Maha Chakri Sirindhorn Medical Center, Faculty of Medicine,
Srinakharinwirot University, Nakhon Nayok, Thailand
“Medical Student from Faculty of Medicine, Srinakharinwirot University, Nakhon Nayok,

Thailand

Anemia is a major public health problem in many areas of Southeast Asia.
Ascertaining anemia and defining its underlying causes is essential for providing
appropriate care and management of the patients, as well as the establishment of a
control program. Limited studies on prevalence of anemia, iron deficiency, and
thalassemia have been carried out on people living at the central-eastern Thailand. This
cross-sectional study was done in three areas along at the central-eastern Thailand. Blood
specimens were collected from 305 subjects aged 18-59 years in residing or working in
Chachoengsao, Nakhon Nayok, and Prachin Buri provinces. RBC parameters were recorded,
and serum ferritin  (SF) level was measured. Diagnosis of thalassemia and
hemoglobinopathies was based on hemoglobin (Hb) and DNA analyses. Measurement of
C-reactive protein was performed to exclude false-negative result of iron deficiency (ID).
The prevalence of anemia was found to be 23%. ID accounted for only 7%. Various types
of thalassemia were identified in 46% of the subjects. The results indicate that thalassemia
and hemoglobinopathies rather than ID are major causes of anemia among population
inhabiting at the central-eastern Thailand. This information should prove useful for

implementing an anemia control program in the regions.

Keywords; Anemia, Iron deficiency, Thalassemia, Prevalence, The central-eastern Thailand

85



N
(J

® S
[ “Thalassemia-Free Generations Through Advanced Laboratory Technologies”

dundaly

MdansEnsaassuEy
i 0N Sedoe
doe wvhamenssumMsEnasmIAndunsdaendnnivinssdatidiowia
AT ot Used D Nt odoet

pumnsenseasrsugy WdudinmsndunAnistdlumsdsdianninns

ATl AT low Vst i) me ledoct ST WU e - e NING AN odoc Tnuilngussasd

induniiianuemd uandsuuszaumsel wuAnesderug maluladuaemsindunudaay

quamissiulsasidadiile uasdiauonaruivims Weadlugnmawaun vy uaztaety
o W

Tsnsdaddionnadiuasasuins nuldwdo “Thalassemia-Free Generations Through Advanced
Laboratory Technologies” Wi

21fBg IR INANlLLINTT be uMNsETINU YRR TTITsUUINIITIYNITUHYRAY
w2, oo SailuiudilaonsroygRmmdouuimsnmsuiuiy @Uui ¢) na. beae
vaansensnas s i sdidid ws srnenssunissnemsudunsdanudusuniving
siasiilowieni Af oo Uszdil na. beox Tavilawivseney whiluarsnng dil

®. IAUsENBY

a.e TBUARNTENTNAGITUY i
NEMATIRTA AT VA UNUUINTZIN

alo  manssdfives 38 Wiouons fGnw
aimsuRaniunszusITITYun

oo mandiiesinu agamsse ladnwal #Hnwn
Uszswnvinendsgiviumduvissundlng

o IDIAINTINE wanInda g@ila awlnee dnw
Useswswinedupnsumduinsemalng

e MANTINIORLTRAN 257550 Aulndng finw
yaiitlsalafinnesdadiiiowisusundlne

o5 manwItiiusinu gimi Wisdy fuinwn
yalislsalainensdafidouviasemalng

o WIBATA Yugy Uszs
asuAnIANEmanimsume

oa  WeTvme Amdn eGP

soansURNTANEIMARSNIWIY

o.¢¢ SOIDBUR ...

86



E e
Uszyudununidvinissrdaadiliouriaunfated 27 Ysednd w.a. 2569 s )

»
- b -

ac  0WBUANTUNIWAMY AlAdunoumng NTIUNT

@.60 WIUAIAYY 1IUAY NTIUNS
spwduAninmanintsunmy

o.a0 S0303UANTUOUTY AFTuNaUMINY nsIUM

ol WLYTUNG Ained NN
yaiSlsnlafinenodadidiouvisdsunalny

a.6m MEANTINSEIVS TUsENER NSNS
yoiislanladinasdaddiouissanalny

a.0a UNELNN wwaludu NFIUMS

yoilsnladnensdadlouviasanalng

o.ed¢ IV BMIENRVANUSEgUAUIYA NITUM3

®.0D NGNS filous N35UMS
Usssndningnipanainainemaninisumme

®.o0 WRFTNINT uanions NIIUNT
dningnsananiinsuinemaninisuwme

o.06 WVNFINTIM umeu NSIUNS
dnlngmssnandininenmandnisuwng

a.ec WHATWIAM Inndans NITUMS
dnindvseanAinsuinemaninisunmy

aloo funumneaulainingt uasemdlng NTUMS

aJoa Gunudninnunsauaivayumsaiiuaiugunn N3SNNS

@0l Wiy Utyeld NIIUNT
TRBUANTEINE AR SLmE WALLAYIYNTS

oo gENuMsaNEInemanimamsumd N3UNS
nsuinenaninsume wazguarIyms

- -
lo. WMkaEENN...

87



N\
©

o
@ i “Thalassemia-Free Generations Through Advanced Laboratory Technologies”

v, WhTkaLd W9
.o Avusulowe wwane Yssduddgdmiunmsdadumunivins
o A Enwuasiaausuuelunsuinsianisdnmdvinsy
o.on insaduayuwnaushauan 9 lumsdedinnudvine Wussavnadde
aingUsEan
o« WHWHANEBYNTIINMIUAYANEYIIFm A M YAY
b.& UAURWHTDY q mauiléuneuany

Wil sawsivaildusuly

& A 9C wownen W edoe

AN,

(lnoto;\%’u Wusniies)
TOWENIINTHABTINGY

Famhngunsfishnmivayuouinsquam

88



= /.
Uszyudununidvinissrdaadiliouriaunfated 27 Ysednd w.a. 2569

ANANIINUIZNA
FIYUINUTENATUAYUNNTIAUTEYUAUNUIIVINTG
1. USEMUSanea-luees aniuy Wisun (Ussnealne) 91ia
2. US¥N Meditop 9119
3. US¥N DKSH 411n
4. U3¥" Bio-Rad 9170
5. 9IANISLNEINTT
6. USYW Bio Design 911

7. USEY Gib-Thai 9109

U Bristol Myers Squibb’  BMEDITOP

GPO ) ‘sl 510740

89



~ ; o\ z
] 7 N\
“Thalassemia-Free Generations Through Advanced Laboratory Technologies”

GRUINTEITERRIY

“

i Ta\ \m

Miracle Grand Convention Hotel
99 Vibhavadi Rangsit Road (Kamphaeng Phet 6),

Talad-Bangkhen, Laksi, 10210, Bangkok, Thailand

90









	Cover Thalusemia Draft 03_2
	Thalusemia Draft 07_1
	Thalusemia Draft 07_2
	Thalusemia Draft 07_3
	Thalusemia Draft 07_4
	Thalusemia Draft 07_5
	Thalusemia Draft 07_6
	Thalusemia Draft 07_7
	Thalusemia Draft 07_8
	Thalusemia Draft 07_9
	Thalusemia Draft 07_10
	Thalusemia Draft 07_11
	Thalusemia Draft 07_12
	Thalusemia Draft 07_13
	Thalusemia Draft 07_14
	Thalusemia Draft 07_15
	Thalusemia Draft 07_16
	Thalusemia Draft 07_17
	Thalusemia Draft 07_18
	Thalusemia Draft 07_19
	Thalusemia Draft 07_20
	Thalusemia Draft 07_21
	Thalusemia Draft 07_22
	Thalusemia Draft 07_23
	Thalusemia Draft 07_24
	Thalusemia Draft 07_25
	Thalusemia Draft 07_26
	Thalusemia Draft 07_27
	Thalusemia Draft 07_28
	Thalusemia Draft 07_29
	Thalusemia Draft 07_30
	Thalusemia Draft 07_31
	Thalusemia Draft 07_32
	Thalusemia Draft 07_33
	Thalusemia Draft 07_34
	Thalusemia Draft 07_35
	Thalusemia Draft 07_36
	Thalusemia Draft 07_37
	Thalusemia Draft 07_38
	Thalusemia Draft 07_39
	Thalusemia Draft 07_40
	Thalusemia Draft 07_41
	Thalusemia Draft 07_42
	Thalusemia Draft 07_43
	Thalusemia Draft 07_44
	Thalusemia Draft 07_45
	Thalusemia Draft 07_46
	Thalusemia Draft 07_47
	Thalusemia Draft 07_48
	Thalusemia Draft 07_49
	Thalusemia Draft 07_50
	Thalusemia Draft 07_51
	Thalusemia Draft 07_52
	Thalusemia Draft 07_53
	Thalusemia Draft 07_54
	Thalusemia Draft 07_55
	Thalusemia Draft 07_56
	Thalusemia Draft 07_57
	Thalusemia Draft 07_58
	Thalusemia Draft 07_59
	Thalusemia Draft 07_60
	Thalusemia Draft 07_61
	Thalusemia Draft 07_62
	Thalusemia Draft 07_63
	Thalusemia Draft 07_64
	Thalusemia Draft 07_65
	Thalusemia Draft 07_66
	Thalusemia Draft 07_67
	Thalusemia Draft 07_68
	Thalusemia Draft 07_69
	Thalusemia Draft 07_70
	Thalusemia Draft 07_71
	Thalusemia Draft 07_72
	Thalusemia Draft 07_73
	Thalusemia Draft 07_74
	Thalusemia Draft 07_75
	Thalusemia Draft 07_76
	Thalusemia Draft 07_77
	Thalusemia Draft 07_78
	Thalusemia Draft 07_79
	Thalusemia Draft 07_80
	Thalusemia Draft 07_81
	Thalusemia Draft 07_82
	Thalusemia Draft 07_83
	Thalusemia Draft 07_84
	Thalusemia Draft 07_85
	Thalusemia Draft 07_86
	Thalusemia Draft 07_87
	Thalusemia Draft 07_88
	Thalusemia Draft 07_89
	Thalusemia Draft 07_90
	Cover Thalusemia Draft 03_1
	Blank Page
	Blank Page

