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N. Hematopoiesis
9. Hemostasis
®.) Platelet structure, functions and vessel wall interactions
lo1.) Mechanisms of hemostasis
en.) Mechanisms and risk-factors in arterial and venous thromboembolism
«.) Pharmacology of anticoagulant, antiplatelet and thrombolytic therapy
A. Blood donation/ blood collection, and cell processing
®.) Blood donation/autologous donation: Regulations for donor eligibility, donor
screening, venesection, and adverse events
la.) Blood screening: Transfusion-transmitted infections in Thailand
en.) Blood processing: preparation, and preservation of standard and special
blood components

«.) Plasma derived medicinal products
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&.) Quality assurance
4. Transfusion service
®.) Pretransfusion test
la.) Immunohematology: Direct and indirect antiglobulin (Coombs) tests, HLA typing
and anti-HLA antibody detection, Other blood group antigens and antibodies
en.) Appropriate blood transfusion
«.) Blood utilization management
&.) Transfusion reaction
b.) Hemovigilance
q. Transplantation
®.) Hematopoietic stem cell transplantation

la.) Immunogenetic methods and alloimmune testing

9. Special conditions: Transfusion in pediatrics, hemolytic disease of the newborn, neonatal

thrombocytopenia and neutropenia, red cell exchange
1. Lab instrumentation

5.00.ls lTARNLLIBY

N. Red blood cell disorder
®.) Anemias: Thalassemia and hemoglobinopathies, Red blood cell defects (e.g.
Glucose-6-phosphate dehydrogenase deficiency), red blood cell membrane
disorders (e.g. Spherocytosis), Anemia of chronic disease and immune hemolytic
anemias
la.) Erythrocytosis

4. White blood cell disorder
®.) Granulocytic disorders
la.) Acute leukemias
en.) Myeloproliferative and myelodysplastic neoplasms

A. Thrombocytopenia and Hemostasis disorder
@.) Platelet and vascular disorders
la.) Congenital bleeding disorders

&
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en.) Acquired bleeding disorders
«.) Thrombotic disorders
4. Immunologic disorder affecting blood transfusion
q. Transfusion-transmitted diseases
9. Massive transfusion
4. Transfusion reaction
®.) Acute hemolytic transfusion reaction
la.) Delayed hemolytic transfusion reaction
en.) Febrile non hemolytic transfusion reaction
«.) Allergic reaction
&.) Transfusion related acute lung injury (TRALI)
©.) Transfusion associated circulatory overload (TACO)
@.) Hypotensive transfusion reaction
«.) Transfusion associated dyspnea (TAD)
.) Post transfusion purpura (PTP)
@0.) Transfusion associated graft-versus-host disease (TA-GVHD)
6.00.m WANNUATATRULANANIRIANNTRILITFNS
©.06.m.0 WAONIINIIATIANNBILGUTRANNT
n. annsoluruazulanals
®.) Hematology
® Complete blood count and peripheral blood smear
® Bone marrow smearing, staining and marrow smear interpretation
® Test for coagulation factor assay
la.) Immunology

® Cross matching, ABO and Rh typing of red blood cells

® Red cell phenotyping

® Direct and indirect antihuman globulin test
® Antibody identification test

°

Adsorption and Elution test
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en.) Molecular biology methods (NAT, genotyping, HLA typing , SSP,SSO,

Sequencing)

U, UANNANNITUAZIL AR T

®.) Clinical chemistry

Lactate dehydrogenase (LDH)
Haptoglobin
Renal function test

Liver function test

la.) Microbiology/Virology

Syphilis test
HIV test
HCV test
HBV test

Others: emerging infectious diseases

©.06.0.la WANNITNTHUATNEN

N. Transfusion support

- Red cells, platelets, plasma

- Perioperative transfusion (including intraopertive, autologous)

- Blood derivatives (including immunoglobulins)

- Massive transfusion (in surgery, trauma, pregnancy, etc)

- Pediatric transfusion

- Special components (Leukoreduced, CMV safe, washed, gamma irradiated,

pathogen reduced, cryopreserved products)

9. Administration of transfusion and management of complications

- Information to the patient



j@i s1eINENALNLSINNIivsumd Ing

- Routine vs. emergency transfusions
- Proper identification of the unit and recipient
- Rate and conditions of administration and monitoring
- Transfusion reactions and complications
A. Management of special conditions
- Laboratory work-up of immune hemolytic anemias
- Therapeutic apheresis
- Performing therapeutic phlebotomy

©.00.€ ANNGYIINIS
®.99..9 Management & Policy
N. National blood policy
9. Blood center management
A. Quality management/ accreditation
4. Lab administration
q. Laboratory information and Hospital information system
©.96.c.la Research
®.99.c.a Professionalism
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Blood donation, blood collection wag cell processing lsznaufag Blood donation/autologous donation,
Blood screening. Blood processing, Plasma derived medicinal products, Quality assurance

Transfusion service 1sznaufag Pretransfusion test, Immunohematology, Appropriate blood transfusion,
Blood utilization management, Transfusion reaction, Hemovigilance, Quality assurance

Therapeutic apheresis

Transplantation sznaufae Hematopoietic stem cell transplant, Immunogenetic methods and
Alloimmune testing

Clinical practice lsznaufae Red blood cell disorder, White blood cell disorder, Thrombocytopenia and
Hemostasis disorder, Immunologic disorder affecting blood transfusion, Transfusion support,
Transfusion-transmitted diseases, Massive transfusion, Perioperative transfusion (including intraopertive,
autologous), Pediatric transfusion

Management & Policy tlsznaufag National blood policy, Transfusion service / Blood center
management, Quality management/ accreditation, Lab administration, Laboratory information and
Hospital information system

Laboratory practice tlsznaufag Lab instrumentation, Immunology, Hematology, Microbiology/Virology,
Clinical chemistry, Molecular biology methods (NAT, genotyping, HLA typing, SSP,SSO, Sequencing)

Research

Tpedaavieunlunsazigisasalili
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0. Msudanalafin nsianziiuladin uaznisissendautlsznauladin (Blood donation, blood collection,
and cell processing)
.0 Blood donation/autologous donation
Nam‘il,?iluiﬁmmwﬁ (Expected learning outcome)
« ANNNg0ABLNEINUTINIARIABNAnANTRaasiEa Alalin TuiTaqi Tuldetemnnvas
. dNnsnufFauELwazuanANuaNFAde i uaRIaNTRELFA AT IRTId UL allogeneic
WATLUL autologous lFagamNnzaN
o AMN90ENUsEIRUATATIRTINNTLELFAA
« AMN90ANNHRILARIIAARNTRNELEAATA TR alnsrUINNsIeAYNELEeNN IR ALa TR
15 i ubspanaides, Usslamazlisu, meden wazreuAinieaiunniaalaialé
. mmamji:Lﬁw,mﬂﬁmﬁﬂmﬂﬁ'ﬁ?aﬁwLﬁm@fmmﬁﬁ@mi@ﬁm%umu whole blood UaTUUL
apheresis

= o

< A IS LA 9/==l|9/ a a
. memmLﬂummmwsl,ummﬂgmuwuﬁ uawmmmimmmiwm

1
Aaa

« annsnuaniladeniansnaqelaliidnisidanalaniaina
a 2 asa 2 a a a £ o d' Y a a
o Hp3 TulgnsendnmseaInnistzanalaiin wazaidsalinisine e nugizanalaiin
a aaa v a a a
naUfsendwAeNaInniszanaladin
= o o P o o Aad v o <
. HAsglunszuaunianziiulaiinnazeinlaeadeiazuannisninaadesiunisannistuilen
dl” a a a o a
TauLANEE IUNARA T A%
a ¥y a ¥ a a a . . Yy Ay a
« aNnneiunedanuazdaldaaainistzanalalinuuL directed blood donation wazdandaidaaas
limited donor exposure program i

. annsniluiiauuazuanANLaNssis U AUaNTRELITAATalnsEd1auLY allogeneic

WAZLLL autologous MHagNuNnzas

o.la Blood screening
Namfa‘Gﬂuiﬁmﬂuﬁ'@ (Expected learning outcome)
 ANENSOUBNUUANUATMAN M lun1smAeLLAZATIANBINNSARI R muﬁqmimm@ﬁuﬁu’mé
1797Ala%A WAUANNI3989 donor re-entry algorithm
« ENNTDLENUUINLAYTUReuTAN T luN9%A donor notification, donor counseling Wag donor

look-back program i giizaalainduansaanisiamaiiiuion

o.a Blood processing
Namsl?'izlugﬁmmui'q (Expected learning outcome)

« @191908FUNTURaUTISNATeINTETaNdauLsznauTaaYNTTA 39109 washed RBC uay

s

frozen RBC uazivinmzlunistlfiin
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o.€ Plasma derived medicinal products (PDMP)
Nan’lifﬁ‘ﬂu:‘éﬁmmuiﬁ (Expected learning outcome)
. mmia@%mﬂ%ﬁmumLL@zfumuﬂﬁuﬁzﬁﬁw‘a‘ut’giﬁmﬂwmmm
o ANUNTNATUNYUNIZUIUNNT plasma fractionation

« @170 UeNTaLsTlun171% PDMP

o.& Quality assurance
N@ﬂ’]‘iﬁﬁluéﬁmﬂwﬁ (Expected learning outcome)
. gnunsnudannamngedesmuagiunisrauauamnn lunsanziiu netuuenuansioue’
Tadin nedniunanieilalin uaznisanananinsilann uaziineslunisd i
. @awIeiLneNAgIukazian muadmIumiieuanziiuladin (blood collection center),
clinical tissue bank LLmﬁmﬂﬁu‘“ﬁﬂ’lﬂjuLLﬂﬂ peripheral blood progenitor cell ARgNNLTY
NIFIFIUTUIANTREALAZIULENTaTinTesAuiLENsalnuieTNg annaalng defivue
289 American Association of Blood Banks (AABB), Foundation for the Accreditation of Cellular
Therapy (FACT), Collage of American Pathologists (CAP)
. mmm@%mm:uuqmmwﬁLﬁ'm%mﬁ"umif;mmu?mﬂ@ﬁmLL@zﬁmﬂgjuﬁm?ﬁﬂuLLﬂﬂ
peripheral blood progenitor cell 15un AABB Quality system essentials, 1ISO, lean manufacturing
WAL six sigma, Good Manufacturing Practice (GMP)

o AdoudanlunnImunIuAuN T NIBNTUABUNTHAR YT dunaunIsTuaNNAR I TaTE

. SIULINISTANRR (Transfusion Service)
la.e Pretransfusion test
Nam‘il,?iluiﬁmﬂwﬁ (Expected learning outcome)
« @NsnERLNEMANNsUAL NI luE 00 patient/unit identification Lazn1IAgaUnauUnIT i ladis
(ABO/Rh testing, RBC antibody screen Wag antibody identification) (ABO/Rh testing, RBC
antibody screen Wa¥ antibody identification)
« d111301A8N33 crossmatch 1’71'mmmwﬁu electronic, immediate-spin Az antiglobulin Ll,ﬂ'éﬂ'mﬁlu

anuNN3nlRNe

la.la Immunohematology
Namif‘iﬂuéﬁmﬁmﬁ@ (Expected learning outcome)
« dun3nAsIa clinically significant RBC antibody Tunsaltinnadudenisu & mixture of
alloantibody Laz/4i38 alloantibody 398U autoantibody uaza@N1snsziiuauannluniam

Tadinliifjiaanguainann uazannnsndeasdeyaliiuniunnddauagilos

alal
'

o ANN1TDRLUNLBUALBAIUNIZABLTAAALAY (red blood cell-specific antibodies) PR

S o

AMFUNIIPATNABNANLAURLD AT LN ANAIATUNI9AREN 1A

o

lno
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« anngnilrzfuiazdinmanaatdamunzanianuToyyminig serology NENNIAUANAINITOURS
XTI TR

o a

« 41NN301381 consultation note LL@x‘ﬂ%U’mﬁ’)’m?ﬁ’]ﬂﬂ_ﬂ]’]\‘iﬂ@aﬂi’mﬁdﬂ%ﬂN’%’]L‘ﬂuluﬂ’]i‘W]
. A =l . d‘ 1 Y ©° % % 1
compatible blood n3euEtagid alloantibody Lm:mmamLmeﬂgmmﬁnmim@mqmmmu
« 270190 UANA antibody panel Tuseavennld wiw naed multiple alloantibodies, autoantibodies
WAT LAURALBARA high-frequency antigens
« 1AN151HITNNINIANLAENINAIU immunohematology B9sanTN elution, absorption warn51l4

a o a e
enzymes uaziineelun1sin

la.oa Appropriate blood transfusion

NANI5I58USNAIANII (Expected learning outcome)
. arunradenliladinuazdiutlszneuladin lfesnawnnzan andetialiveantsliiladia
o Aaastedieviadiunisldlatinatinsnaliun cytomegalovirus-reduce-risk blood,
leukoreduction, irradiation a2 washing of blood component
a oA | sy o o o o o o = ~ =
. AuNT0RRARRdTUALNNEENINTT NI lus A ua TN sTuIn lunTssile Denanis
¥ a e v 1 49) v a o a
n3vaneiiestjimnas Jesalunislilaiin wazdoymilunisdauniaiin
« annsndanlduaz iR uuziininisld blood product &udugtlaandaauiaan sty
¢ ANNTNAUUNTININ plasma-derived factor product Laz recombinant factor product 15 uaz
aunrauendetiadveanisMnan neisanann
« a1unandenld highly specialized blood product lAaginamanzan 11 granulocytes, donor
lymphocyte infusion, HLA-matched platelet Waz coagulation factor concentrate
« dnu30esunedetildveanslilafinuuy serologically incompatible lugnnun1sainnemdating
anflu
la.< Blood utilization management
Namﬂ?ﬂuéﬁmmu;ﬁ (Expected learning outcome)
« luenuanauaawaen aunsndnatfuandAny lunisliidaulsznaulaiinliungilaeniao
% % 1
fiaanislfetnamunzan
« a1unradsziiunisrenas Mdoullseneulafindniaonumnnsanyise b
« A1NNTOUIVNIIANNT blood inventory 1§ wazaunsafasedednsaNfiainislainaeslsananua
Aumdenuianvnlaiin
= ] o e . . v ac ] %
o AMNNIOIRTELTIELUAZLENANILANFANNLEINI9YN blood utilization review Faedan19sineld

saunaFELIUTEUIN prospective WAL retrospective review LAZUNLINUBN peer review

la.& Transfusion reaction

NANI5I58USNAIANII (Expected learning outcome)
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« 4111701320 transfusion reaction 715U LAZAINNTORANNNINAGEL LAZLUAKNANI
tesdfjimnislfetamnnzan
¢ ATNTDUANAINITHLAZDINITHAANUDY hemolytic AL nonhemolytic transfusion reaction AL
a a a E aa [ o v o/ aaae Yo a
ANN1I0BBLNENENBATsE 1Hinsatade nain uwaznistlesiulfisanannslasulanie
d‘ v % dl 1 1 a a 49/ v a
« ANNNDUANUAZITYANNIAEN Nnzunsndausun lildiiaannisiamaainnisliiladin uas
aal v o 16) ¥ a v [ 3 1
aanstlasiuldliAantzunsndeusanana
« AAaglunnsilesiu volume overload Wadnisliiladia lugiaawsn

o AN3nLsTIEBLATIuIUN I NI UR s ndudeundsnis Hilasin

la.%5 Hemovigilance
NANI5I58USNAIANII (Expected learning outcome)
« ANNTNUIMIAANTIIZUL hemovigilance FANYI donor vigilance

v
« aNnTnUenuannIsuazdunanliunnImn lookback investigation 14

la.e Quality assurance
Namﬂ?ﬂuéﬁmmu;ﬁ (Expected learning outcome)
. mmmuaﬂ%ﬁ’mummmﬁﬂmfmﬂuﬂmmwmﬂuﬂﬂLmeifmmuslﬁmﬁmmﬂmm‘w 1114 1SO,
Hospital Accreditation (HA), s139nenaanesunnedunstlszinalne

« 41N @8 error 1138 deviation report WALYIN corrective and preventive action plan i

a. Therapeutic apheresis
Nam‘il,?iluiﬁmmwﬁ (Expected learning outcome)

« dN1N1T08ILNLVNRNNITVBININT apheresis TAANAT MALA centrifugation, filtration waz
immunoadorption
v ] dy ¥ o % ac . . a o a oem
- #11snvendevismlunisliin1sinenfaegds therapeutic apheresis waziyinuelun1slfinm
« d11130188n 1 replacement fluid BginmNNzdN
. ﬁmmﬁluﬁﬁu vascular access requirement LATNLABNANTL therapeutic apheresis
= % o a a o 1 Yo % v ac . .
« danugrnudwnnylunisdssiiuuasisasiilosnaulfizunsinm fiaes therapeutic apheresis
sauRaN1sTeANNENsaNTUNNTIN therapeutic apheresis wazn13Midanszneaulafinszdnanismn
Py o v R a . o ) )
. mmamﬂmsﬂusgﬂwmmmmxmmmmlumﬁm therapeutic apheresis

4 4

. ?q'@miﬁ“uLLWWFFQ@LL@@QH"L%@;JNmmmuﬁqmqmmmzmq consult note N9El therapeutic
apheresis §niau ViaaIe1 A1 I4ANIT198 N1 therapeutic apheresis

« gusnuendeLivduazdiadnialumsin therapeutic apheresis Tujtlaaduden wugilaenin filos
Annw §Llaefifl hemodynamic feunf uaziivinmeluneLlfia

« ANNNTNAAANALAMNAIATYLAZANNLTIAIU 11N19911 therapeutic apheresis

« a1unradsziiuiazinEnasunsndeuniinainni1snn therapeutic apheresis

laler
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o dN11701LUANEINIFNEN (physician orders) 115U therapeutic apheresis

= o o o o [ vas a | . . .
. 34mmgl,ﬂf;lfmi_m’]ﬁﬂ‘]:f’]QﬂQﬂTmﬂl‘ﬂfJﬁWLﬁ‘]:f 111 photopheresis LAY immunoadsorption column
« anunsnlsziuuarinefibaniacuiaUndlunanuansdssinnuazanilusiasinunsosniin

therapeutic apheresis

'
=R Ay '

o dN130UsziiuNAUAN LTINS aYA91 therapeutic apheresis tidsz@ninnvirelUsz@ninan

al
|

°  a o :/I 1% L= o L4 Yo o
mnmlum@mmimuuﬂm LL@?JZQ@Zqu‘ﬂ'LILL‘WVIEIEIJIC:]LL@HﬂQﬂiuﬂqiqqﬂLLNuﬂqii‘ﬂH’]

<. Transplantation
<.e Hematopoietic stem cell transplant
Namsfsﬂu:éﬁmﬂuﬁ'a (Expected learning outcome)

« AININBTLIEUANNIIUDN hematopoietic stem cell transplantation A0 bone marrow, peripheral

blood, and cord blood FalsIdUAaL collection, processing LazN19LALENE stem cell product
<o 4 g P

gauviaiiaiied lunngli

o dN11301TLUANEINNIFNEN (physician order) 41115UNN991 peripheral blood hematopoietic stem

) A o a oa

cell collection LL@zumm&ﬂuma‘ﬂgum

. A1N702ANEREaNANEIaad11FLN199 peripheral blood hematopoietic stem cell collection
waznsWitatinungiaelunstidaonuaniundsainnisvinnisianziiu stem cells

. m34ﬂ@mju“zLﬁuLmeﬁﬂmﬂﬁﬁ?m%wLﬁmmﬂmﬂmuﬁu peripheral blood progenitor cell
(PBPC) wazivinmylunisl i

. ﬁmmf_g"él,um?muQu@mmﬂumtmumamnﬁu n19tiuLen LL@:m?LﬁU%‘/ﬂH’]hematopoietic

v P | a a Lo

stem cell product LmemmLmvl,mﬂfgmvlmLuﬂwumummmﬂﬂmm hematopoietic stem cell
product ¥3anANRALNA ldumneun1sTiuen

. mmm@%mﬂ%éﬁﬁmmm good manufacturing practice Wa good tissue practice Tunsg
collection, processing, ex vivo manipulation WAXNITAALAL cellular therapeutic product mﬂmﬁh\ﬂ
1114 pancreatic islet cell, negative/positive selection/ purging of HSC, donor lymphocyte infusion

« 4101308 FLEANANNTANTIN TUANY cellular therapy 9801 hematopoietic graft engineering

baZ cellular immunotherapeutic

<.la NMFNAKBLNIY immunogenetic LA alloimmune testing
Nam‘il,?iluiﬁmmu% (Expected learning outcome)
« dNN1TDLBNUANNITIA nomenclature N3AEENF289E1 LAY polymorphism 289 $21L HLA
« §uN30eBLNEVENT Tasaasng wATNTHANIDANTBITHLANA HLA
« ANN90BBUNUANAIATYTDY HLA typing WazEAT89 HLA mismatching lunnsdgnenaedenz/la
nTzAN

o ANNT0BTLIHBINITUAAINNARTNUATNNINAGBLNRILITRN7284 acute WAL chronic GVHD

loven



% e/ Cy 1
C TINEIR/UN gsuwnduvinlszmedlne

f

. 41117085 LNERINNTHAAININARTINLAZNA INANINAN3L hyperacute, acute WA chronic graft
rejection lun1slgnineadens

o d1N130LBNNNINARAL HLA typing $9H04AEN19N4 serology LAzALE1LE

« anunsnesLensUlssfiunaudaemnednu humoral response lunisignanaedens Sesanianis
NAABL crossmatching, panel reactive antibody (PRA) LAZNINAGELLELNT uaUFeRAE
WBUAIAULBIELFA1A(anti-donor-specific antigen)

o ANNNTNRTUNEANANNUSTZUIN HLA allele U9 allele 1 HLA-B27 Tu disease association Wag
mma?’f]ﬁcgmmmimmmmﬁﬂﬂi:LﬁummL?ﬁlmslun’mﬁﬂim

o ANNN90RTLNBTEAUALAINIUTINIATTIULBINTATIAUAZNTIIENTURA ATHUANAINA

v !
« dnNngnasLNEduRauNIIMaaay HLA Tugilaaseiunisgnansadaazaniiisananidnauay

2>

131ALTEIZANEIANY

. ANAN30BLNETUmBUNINAGEL HLA typing UWATANAIATYTBY HLA Tunsdniaangiizaia
dwiumsdgnaneaadsusiindaladin saudensdiiiianeiiduny i wasiiianailildyns

« anansnienRaRvmzanlun1Imma HLA wasiivinezlunnsnaaa

. AMNINSASRENIIBNLEANINAREY HLA ateasuEou Sasaniienismenunanimadesiidnfy
waTNITLLAKANIINAREL

. 'mmm@%mwzﬁ’ﬂmﬂumaﬁaﬁrﬁ*ﬂmmﬁjﬁqﬂu waiting list 99NDNANAIATYIDININAADL
PRA lusendnssaiule

« ANN9I0BBLNNUIIN99AAITA (allocation criteria) TB43zAUAMNALATLBIANINEA e lunng
ngarla Wurfiaafisatlgndnelaannisapedinzansnis

. mwﬁﬂﬁﬁdﬁmﬁ?mqwNﬁmﬂﬁu“ﬁmuﬁ@*ﬂmﬁumiﬁmL%”@mnmiﬂqﬂdwmfmm@ﬂmm:@n

o anunsnWiAuuetunngluniadenld uazutlananiamagauniediiu HLA

« ANNN30BBUNEATNINAFELNAZNTULANA HLA Lﬁ@ﬁ@ﬁﬂmmﬁuﬁuﬁrwmwL?mm

« 41N1INBTLNUNTLIMNIIANTRIUIRANT HLA 11 n19M39a HLA typing Beinaidasauluung
anungnd

o ansnsnufilatiymludiesdfjimnag

« ANNINBTLNBNTTLIUNNT worldwide unrelated stem cells registry

&. Clnical practice
&.9 Red blood cell disorder
uanws@au}iﬁmmi’a (Expected learning outcome)
. EWNINERLNENENFEIIINEN N3ATas uaznn33nETsA red blood cell disorder finyting i
szinalng
. anunsndszdunnudnifulunsliladin wazanansaligaudszneulafinfivanzasunfion red

blood cell disorder
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&.la White blood cell disorder
Namﬂ?ﬂuiﬁmmwﬁ (Expected learning outcome)
. AINNTNBBLNENENTATIINEN NNTINADE uazn1siNETeA white blood cell disorder UWATHNZITNNG
Tafinanen Ainuveslulszmalng
. awndsnduausfulunslilafiouazanananlidauszneutafinfivanzauunigios

white blood cell disorder LaZHNZITN19IaRAINEN

&.e Thrombocytopenia and hemostasis disorder
Nam‘il,?iluiﬁmmwﬁ (Expected learning outcome)

¢ ANNNINBBUNENENBAIIING N19ITUABE UazninTsalRaneandtLAANIREARARWAINULIDY
Tutlszmelng

o awnsntsuduanuailulunsliladauazanisnliidaulssneulaianmanzanungileend

3 A 0' :/J 7l < 7N P2 1 dJ = =3 A OI :/J .

nanaenn vegtaeianuaztlaa g g TasnnunaniaenfIaInameie immune wag non-
immune
= o o . . = > o 2 e

. #Anuzlunannis hemostasis WAL coagulation uaz AANa N lunT Winsingilaenillsn

& : a o A |
L@'ﬂ@ﬂ@ﬂﬂf]ﬂLL@K@NL@ﬂﬂﬂﬂmumWUUﬂﬂiuﬂ?thﬂimﬂ

&.< Immunologic disorder affecting blood transfusion
Nan'n‘féﬂu:éﬁﬂ'mui'q (Expected learning outcome)

o ANNNINOBLNEWANBATIINEN NN9INAGY LAazN19i N 1eA immunologic disorder NNANANATY

Twlszwmenauazdaanuanilufiasl@su blood transfusion

&.& Transfusion support
NANI5I58USNAIANII (Expected learning outcome)
. Huszaunenilunisveuarliidenluneile fawindn uazliagniau
« @1419095118 expected response AN Liiladin Tugtlae luajuazetlaaiin
o Hanuglunsliitalindwiugieanquiiiassiig 1w
- fihalsainen
- tthalsanzia
- fihanzaliniaen
- Hilegaang
7 all Y as | [ Y o a I~1 a
- HihanliFunislgnanaedtnviaadiuniiauinladis
- uleendunauna Wl
- il trauma
« annsndsziiiugiaenifintloyun platelet refractoriness @MMN3AUBNNANNNIYEN histocompatibility
. N o a oa o .
testing uaralyineylun1sU R a1u1snUeNUANN13189N1INAREL platelet crossmatching kAT

ansniszgnadlianaine dennansusiinaniaan et nsmunzas

lo&
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« aun90tlsiiiugiae immune-mediated and non-immune-mediated hemolytic anemia wAz1E113
nsliilasiea lugilasmantiatnamnzas

o

« 4181301880 factor replacement product 18N uNNZaN 39N INANNITNRARITINIZELIATLAY

e

dose duduliigiaelfatumnnzan nasaninissaneidameiunuunndgauatilae

&.5 Transfusion-transmitted diseases
NANI5I5EUSNAIANII (Expected learning outcome)

o o

« 811190921 complication F1un1sRamaRAATyannIsliFuTadia LsuenaAN@ea89n195 A

o
£

WATAINNINRTUNEAT AT aariunsRamasanana i

&.e Massive transfusion
Nan'n‘féﬂu:éﬁﬂ'mui'q (Expected learning outcome)

o Aungn ANz lunnslEladinuwuy massive transfusion

&.& Perioperative transfusion (including intraoperative, autologous)
Nan'n‘féﬂu:éﬁﬂ'mui'q (Expected learning outcome)
.  AINNTOLANATNNTVEN blood conservation 39014 pre- WAL perioperative autologous blood collection

e  AHNITNDBUNYNANNIFUBY blood conservation

&.e¢ Pediatric transfusion
NANI5I58USNAIANII (Expected learning outcome)

. @INITOLENNENTETIMEN NNTANASE NNTleeii WazN13FNEN hemolytic disease of the fetus and

A °

newborn WAZANNTOLNTIAURLAATNNANEATUN1eAATN lundaiiasess wWianvsldAuutinlunns 14
dausznevredianiamunzan uasivinselunsUfom
. A1NNTNEBUNENATNUALNTIBALiATNAINN13NN neonatal whole-blood exchange WAz massive
transfusion Tun1snwsnuna (neonate) nx extracorporeal circuit W14 N5 L extracorporeal memebrane
. = | e o
oxygenation %78 Tun1susinmiala

v
. A1NNI0NDTUNE FB1LNT WAZATNINN intrauterine blood transfusion

5. Management and Policy
b.e National blood policy
NANI5I58USNAIANII (Expected learning outcome)

«  @7119085L"Y National blood policy

. awnsndfiimeuiieliiaeandesiu National blood policy

b.la Transfusion service / Blood center management
Nan'r;il,'?'izlu;%:ﬁﬂ'mui'q (Expected learning outcome)

o @NN1TDLBNUANNITINNTLINNIAANNT (operational logistics) Wi lHNANUILIATANWNIZANTDILARY

N Tnedmnnelszandu Uszandianid wazilsyant)

lo>
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o HilszauniallunniiBunsdnnis wazniraaniunefiiBraialainaaaun
o ANNINDRUNEUILLAUBIUATLEITNIDNIUNTANEMNSLENF 18R TH A
o/ Yo v a
- ANALELREUATELEAA
- HANNTATIALATNNTINENIUKA HIV testing

tnglunsufjissnisiulaiin

)

- @

- angguianalunisdfiaanisld hematopoietic growth factor WALENFNN’]

=)
e3°¢ 3P0 e3°¢

aalunisdfiasnistzanalatinieniside

)

- @n
- masdulugugenlunisidanalain
a < 1 d'd ] -:II 4 o o o % I [~3
. @1nsnesUnelsziausinee MRdauneadesiunisdnasmminainsuazautszinns 1Hun Uszanly
WATINNT NYUNE UATATHFITN
o ANNTNABUNENNTAANIUNUNITIANTL major disaster WAZANNITNATUNELNLINIAINUILA AT

Ta%in wazuneiidni3lain vite AaaAan luwawLE

b.a Quality management/accreditation
Nam‘il,?iluiﬁmmwﬁ (Expected learning outcome)

. mmm@%‘ufmummmmmiﬂizﬁuﬂmmw mi‘]ﬁmﬁmma@mmw LAZMANNNT N9 I9UHLY
o/ v a o
mewmﬂgummi

a o

= Bzd” aa 2 v a e; d‘ a vaa

. 34mwgwuﬂmmmamslumﬂﬁ]N@mim%mwmﬂgumm?LW@mi fady uazanunn i anIe

aa | a6 & o a | o aaa Yy L

atfwatlunisaenlduazisuiiunimasaulul Tnamnainisatinnansg lHun descriptive
methods, N5 14 population mean 1181984, confidence intervals, parametric LAY
nonparametric statistics, measures of variance and error, sources of analytical error,
methodologic bias, ROC curves, Bayes theorem, reportable range, analytical range WAaZ linearity

« AMuNIneBUNEnANNITluNiLAIdInIIa 1w wATiANTsanziden ANNLaeRsTE LaTaBALIF
A949m 999 TINTNUANNIUBY specimen management

. mmmmnmm&wmmmmmmLﬁaﬂuﬁLﬁmmn‘*ﬁum«auﬁ@um?mfmﬁLm']xﬁ WA biological

variation

v
a K

« #aN130uanNaan1s M delta check Munzax luN12ATaUIANNRANANA TN AT WT9AR1ANT
FITIAILATIZN TTMININNTILATIZILATUAINITATIALATIZI
« gNnsnanNwdunaulun1mazitlanimegan il
« AIN1IDNBDUNEATNIINIAIENNR LAZTRRNTAURINITUIANEN9B
a P o a , oA A % a oa Y  a
« dNTRELNENNAeN 1 warnIRARINAYINTe N e TieeLURN9E19Ea
a g 1 v o a dl o U a e, I'e
« HdauianlunisdndunanisallunisnsadssilivinesusesanininaesiiesdjiRnmiaasans

1130158 %m

|Gty
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b.< Lab administration
b.<.9 Organizational and Leadership Skills
Nam‘il,?iluiﬁmmw?ﬂ (Expected learning outcome)

* AMNITNBTLNEUANNTNUFIUTRINTUTNTIANT LU W FNTINTBSYARAINITINNL LR IANS
TAsaatneuasniinNaeen1stEnIseAng s Fauinaulnseaineue AN sLLLAIe) 1w
Tsanenuannnlugjuasidn Taenenuiazesiuazientu

 AIN1908UNETURBUNNTNINNU 411130 ATIET workflow  luiiesdjiRn1s Ausduney
preanalytical, analytical Wwaz postanalytical $aNMIATEMINDNAMANITRLAZINHZ 991 AAAINIT
winnzan U ALY

* ANNITNBBLNANIILEMINUNTNNIYAAATIA TIFINTINITLIUNNTANATILYARINT 1K N353 15
= P a a a o > o o a A
TYAAININHUITANTNIN UIN13IANITYAAR IUNNZANTLANNAINITOUATAININATITN

« WanwvinweaudniusssndwyanaianiiudniunisiBunsdnnisatnadilssd@nsnin naailu
¥ o v ! dl ] a’// v a o dl | a =
EruazaiiauseqalanniieusanauianieTuiiealJuRnng uazineusastsnan

« ANNNIDBBLNAITUNLIIUNNNNIUNNE TaFHasan196nAUlalunenisunwng wazn1siBuisannig
1§ 1inlaadanasiepnudausislufiruaniuiaseuiasnalss lamilsendnanansunnd, fiisuwns

o a Ce =2 [ 1 I dl Y a o dl | a0 v a o
waz Wnimatlanisunnd santenisuaaduszndnangy e liinanisineuniiunansiedesdifinis
(LR

* ANNTNBTLNEFITNTNAVRIAINANAUTIEUI NN BUNNE T2NENLIA AT UAAINININTUNNE
4 . o a e aem
a1 ensndulanaznistdnnednnisieadinnis

a o v o tdld a v v | Ly
. NV]ﬂ'tfgluﬂ’]ﬁ‘@i’]\ﬂ_lﬁ‘ﬁ‘Eﬂﬂ’]ﬂﬂ’]ﬁ‘Vl’Nun]N@iﬁﬁi‘ﬁ‘NLLﬂzLuu@lﬂQﬂLﬂu@]uﬂﬂ@%‘i

b.<.la Financial Skills
Nam‘il,?iluéﬁmmw?ﬂ (Expected learning outcome)
. mmm@%‘uﬁﬂﬁyugmmmﬂﬁﬁLﬁU%@Hmﬁw%‘umﬁmv‘hwmi@u LATATNIIDETULATAATIZIIY
HRFISIT
« A1N1TNRFLNLNTELIUNNTTRINTIN N ULsTN U luNIEUN I AN TieeU RS
« aMunInesunEnNIg isansuiy@nadniunisdnaneAmsaaniedieqdifinag
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b.d.e Regulatory Skills

NANI5I5EUSNAIANII (Expected learning outcome)
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« previnfeanaiudowsvesienardeyanfasilailuauay sanislfinauuuonielfin
AAINIFINENINNNTUANETTBUUILIIUTN 91U
- aunsnesUnadian vuauazdunauNSEnaUsH N95U9e9 N1sTunzidey uaznI9lsuidiuaaNg
AYTNATNITOANNNINTFIULRIIVTINENAENEEY $907IIANTITENVRtINMATANTTUANE wazk]
o T
Mineuluiiesdfimnng
« aqunInUanuazpszutinfANdAnsesltuna ANl asaftnesieslfiiRnag
« 411309071 UFudlgs deznnald wazvumandsu[iifann (Standard Operating Procedures) uay
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neutinfeANdAtyIeINsNarieliRnNdsUfTRulasidausan lunsdanizenunu
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b.& Laboratory information and Hospital information system
b.&.9 Basic Computer Skills
NANI5I5EUSNAIANII (Expected learning outcome)

4 1 1 4
« AMWTBTLNEANINUF MR LARNRYReTuAZA ANTT I lunenanfiames it hardware waz

software
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« aunsnldumefida lunisundayauaziiansanmiadanig i

b.&.la Laboratory Information System Concepts

Namﬂ?ﬂuiﬁmmu*‘ﬁ (Expected learning outcome)
* A1NN90BBUNENIINNNIULBITELL LIS
. mmfmmﬂfmﬁﬂi:ﬂ@u%’@sﬂ@ﬁyugmmw:uu LIS wazaunsnasdiayaainszuy LIS unldeuls
« #1N1I0BUNEITLLANIAUNALRIINELNEA (Hospital Information System, HIS) wazn1stinsyuL

LA a 9 o A 4y -
LIS mrﬁmLﬂ@NLLmLL@ﬂLﬂ@?;lmmz;ll@ﬂm;‘zuu HIS LATIATATNE IR R TBANENANT

loed
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b.&.e Security and Privacy
Namsfsﬂu:éﬁmﬂuﬁ'a (Expected learning outcome)
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v o o o

- awnsnesuedervunvizenguneiinesdesiunneannduasasaiefuansauna

b.&.«& Communication
Namsfsﬂu:éﬁmﬂuﬁ'a (Expected learning outcome)
. mmmﬂ%mﬂma\ﬁﬂmufuﬁyugﬁmmm? interface %J’mgu@mnw-ﬁl‘mﬁ@mmﬁmﬂﬁu"ﬁﬂwf‘ﬁﬂﬁu LIS
?wﬁx‘ilaboratory automation systems
« aransneineAngaunziasnestiereiidluainag W Health Level Seven (HLT),
LogicalObservation Identifier Names and Codes (LOINC), Systematized Nomenclature of
Medicine by the CAP (SNOMED), International Classification of Diseases (ICD-9 and ICD-10)

WlaFn

al. Laboratory practice
@.e Lab instrumentation
Nam‘il,?iluiﬁmmu% (Expected learning outcome)
« anansneRnauAnMeressasdedlilulienlfiRnafifadasTunuagmaninisinisladia

al.la Immunology
Nam‘il,?iluiﬁmmwﬁ (Expected learning outcome)
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(5059 suianasann iU ATy
« AINNTRBBLNENENEAEIALBIN13E autoimmunity wazlsA autoimmune '1#
« Aunsnebunansitadelsafnida taeld immunoassay wazduiulsafalmaNdnAty a1unsouen
daanantsnguazmneliand antigen uaz antibody Tuainls
-lanRnigaelaFawtu HIV, hepatitis A,B,C,D,E uazitinla¥agw|
-lsnRnmauUATEe Wi syphilis 19 WazAW]
« 41813083U18N"30A antibody MTunaainniRadadulaFasuenan A uay B :NDe Haleesiis
WA varicella zoster
« AINNINBUEADNIINAGEL antigen WAT antibody WLLFANT] WAZAINNIORENTEN1INAGELT
o s 4w o A Ce A deny A4 a » o dey o
winzanlaaAtedeTasuBesnaula/Antiasiganinls wsesilasarvesinauazdanild waih
1 souvispuANAIesEENNIMAaeUAEN 1
« @11NI0ATLNY AUANITR NN1IALANANNIN LAY Ty 28935N19MAAaL solid-phase

immunometric assay A99a9/A antigen TG antibody 11 RIA, enzyme-linked immunosorbent

assay, chemiluminescence Waz immunofluorescence immunoassay
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o d1817083018n3Useiu Yeeiuwazuily Weldia immunological interference 1 immunoassay
= =
FITANDN
-Human anti-mouse antibody
- Rheumatoid factor
- Heterophile antibody
- Autoantibody fadeNfaInN1TATIAdA

- Cryoglobulinikldg cold agglutinin

ol.e Hematology

Namil,“sﬂu:éﬁmmui'q (Expected learning outcome)

ANHNINBTUNLBNALITZNALTR complete blood count (CBC) LL@:%H@?IIVL%@WLLM'@: parameter
ANN1TDATLNLVANNITUAY automated cell counting 97 TiHN194 red blood cell (RBQC) indices Lazn1s
wilaka
funsnedLneRsnsunenfiaindeslaeiie s n i
AN13092YN19m9939M white blood cell (WBC), RBC, hemoglobin, platelet AldinaanslEuaznudn
Avsadiunissiallednelslunsmeauna
mmm@%mﬁm‘:mum?muﬂmmmwmmLﬁ?l‘mﬁulfma'
A1NNINBBUNENENBATIINENTRILATNANTIATIANNTiRe JiRn1slunee intravascular kaz
extravascular hemolysis
ANNTNBBLNENENTETIINE1289 immune thrombocytopenia WAL thrombotic thrombocytopenic
purpura
411308 TUNLETIINY1UBY hemostasis WAZNENDATTIN1284 bleeding disorder Wa thrombosis 11
Tsp/nnazsielilil

- Tlsmsiu

- NN3AIANRULALAZENANWIANLA

- disseminated intravascular coagulation

- hemophilia

- TsavinenidanumsUaTANa AR
mmm@%‘uwmﬁ"ﬂﬂwﬁ”ugmmmmimwﬁmﬂi@\ﬁmiﬁqﬁfm@\uﬁ@m 1114 prothrombin time, activated
partial thromboplastin time, fibrinogen L8 thrombin time lupiu
ANNNTNATLNLNANNITUBINITAIIALA anticoagulant protein LAZNNIATATIRE TR s UL fibrinolysis
ANNTReBUNENANNNTuALAT NIRRT e lae inaTinTnalalnwsis
anunroutlana scattergram el luntsasauanafinreadinidanaalngiAias automated hematology
WA body fluid analyzerTmﬂL%ﬂu‘llmﬁuﬁﬂﬁmxgﬂéﬁwmLsmzﬁ’ﬁl,ﬁumﬂm?@ morphology
ANUNINBBLNEVMAN NI LLAT AR IR R sa RNz A
dunseAAEansnsaala s iR s unsumsaa izl (gating, positive cut-off)

ane
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anansnansathamnaznilinunsenuenudnnig uszdietsdlumsedsnmansiiesl fiRnasiil
Walaaumislunisguailaaniefinu transplantation 1w CD34 count, tissue typing, immune
reconstitution

ATNNI0BTLILUANNIIUDINITATLAN AN TNNNEAIIATATIZINN WA L Tsvis
ANNNINABUNENENBATIING BINNTUATAINITUARY WiBNalsn sandanantInanislanszanlulse
vitamin deficiency anemia, hemoglobinopathy, thalassemia, aplastic anemia, red cell aplasia,
leukemia, myeloproliferative disorder, myelodysplastic syndrome, plasma cell dyscrasia Laz mast
cell disease

ulananispsanazaesnsuissnaeadeninnlng uazliiuuetinlunsnsaiamals
ANHN308BLNEARNNIAIFAINLUA AN ININFaLTinNaasIfindLaNNEN 11 recombinant activated
protein C, activated prothrombin complex concentrated, recombinant F Vlla lupiu

ANNNINBBLILANNUANFANTE N HATaINTTLgNaNeaRE UL HAL AR SR

Microbiology/Virology

NANI5I58USNAIANII (Expected learning outcome)
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aNNNInesLNEaNEzAAtyaaslsARadalaFaNdNATy Tesauis clinical presentation, transmission,

pathophysiology LA epidemiology
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svijlofanalsanfimnuawnzsenguiilas Tesauda bin frlhaniduduunnses uazflfiunislgnang
adtny
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1ANFNETUN19M999N serology NI lun199iadan1sFnAm@e HIV 11 ELISA, Western blot,
immunofluorescent assay WAXAINIINATLNE HIV testing strategy AmFuiluny 6in uaznisnls
da1u130esuNedenLazdaaninued rapid serological test 7 lunnAtasansRnTEe HIV Lay

. . %
respiratory virus 1
ANNNI0UUANANITATIAN serology ABINTFALTA hepatitis virus, herpes virus uazida lafanalsa
ArAnyau 15
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a).& Clinical chemistry

NANI5I58USNAIANII (Expected learning outcome)

ZQWmia@%‘uﬂHmﬁvﬂma?lmx@mﬁﬂwmzm%mmmﬂﬁﬂmﬁLmﬂzﬁm\uﬂﬁ 1AuA 3819014 photometry,
electrochemistry, enzymatic, electrophoresis, radiometry, chromatography, mass spectrometry Wae
immunology

A1NNTNRTUNENANNTT LAT3UULLI89N1911 robot UaY automation 1Nl lutiesjiiRng
aunsnedunawannsiallresianissen ey NMIAILANAMNIN HAazAINANT U899

calibration verification

e.> Molecular biology methods (NAT, genotyping, HLA typing,SSP, SSO, Sequencing)

NANI5I5EUSNAIANII (Expected learning outcome)

FIEMINTANOUNIE AT8TITN UAZNTLENTLTRIFIANAMTLNIAIANNAUGNITH
mmam’%mw@”ﬂﬂf]?ﬁ?&gmr’ﬁm molecular biology

mwﬂﬂﬁqmmzﬁwﬁmm@afﬂﬁmm@ﬁqmmq@ MseNLazNSALFNENAEIma aztinan18luns
NAKBUNIN molecular testing

ATN1I08BLNETBNIALINE LLmﬁm‘“ﬂﬁmjﬁﬁm@ﬁiﬂmilﬁﬁnm 1184, DNA LAz RNA
41N1TRBBLNEAEN1T DNA extraction Waz purification mﬂ?ﬁlm\imqwﬁmﬁmj
ANNNI08FLEAINTIALENN04 DNA 5%mﬂ'§"ﬂ\‘1 spectrophotometry/fluorometry LAZNITAILANALLNIN
289N"7LFTEN DNA

AnuNILENALAR restriction endonuclease digestion LAYABNNS AN ELA DL DNA
ANHN30EBLNARNTUENLNATRT LA DNA Taeidanns gel electrophoresis Lay capillary
electrophoresis

AuNIUeNAIRUNIUENERA RNA N139a153n0s RNA n1suein mRNA waznnsilasu RNA Ty
cDNA

#11u19085U1emATA Southern blot DNA hybridization

Zﬂ’m’]iﬂﬂ%‘]_l’]ﬂLVIﬂaﬂﬁ”uﬂ’]usLuﬂ’]ﬁ‘Ve]’] DNA sequencing

fiulszaunsniuazaanalunisiuiunn DNA lunaeanaaes og7a POR Lmzﬁfiﬁmiﬁluj waTATTVITIn
fanstleatuninfinnistudlienlussuineinnismegey
mmm@%mﬂmmﬂ@mmmzmqmmmmﬁ@ummmmimm@ﬁfmmmﬁﬂﬁhﬂ NRBOTIINEN
ANUNTNATLNLNATA real-time quantitative PCR LAY reverse-transcription-PCR

#1105 UNeALA DNA LAY gene expression microarray

ANNNTDATLIUUNANNNIUDY next generation DNA sequencing
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. Research
Nam‘il,?ﬂufafﬁmmw?ﬂ (Expected learning outcome)
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