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Tun15Us2naUABTNITNTSU @185 INeAaLn
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1. Yavianans

(mwilve)  ndngasnsineusukwmdUszintuiaydidnsuanianuianudiunglunisuseney
ANINIVNTIN A1VINYITINY RGN
(Mw1dangw)  Residency Training in Clinical Pathology

2. ADIAUNT

a <

YarAu

(mwilve)  qdidRsielansmuiAutglunsUsENeUIINIINTIN A menFInendin
(Mw18angw)  Diploma of the Thai Board of Clinical Pathology

YaEio

(mwlve) 2.2, (WedIverailn)

(Mwdengw)  Diploma, Thai Board of Clinical Pathology

3. NEUNSURNYBU

AUTIVINEITINGT ATUNNEAENT UnTINeNduaIvaIuATunt Aeldinisiiuguavesnyinedy
WY BUNNGUnaUsEINAlng

4. Wusiavamnangns

mMaBsuulasanmzuindeyesion day wagguwu ludifdne fenanisnmm medanm vils
Tsadfeluthgdy Saududousnniu wieusuaudmndmanealuladvinlifnnsiauisnnsideds
wardnwilvalinnang dsaliiAnaudosnisiugunmiiiatu 01 Tussdudvae Seufeanisns
Sninniezmadfnssnulniniussansam duludeszuuuinmguai feansnszuiuns
Umanenaunmeiaszavsam daugndes Saruaeedededsuuinis uazdua uenani lugus
anunisfine nmsliuinislulsadeuunng Sssasenuimmimsedudiimasnisdnde

wanNanss AMruaiusianunsineusuunmdusedndiuaivme1dineraddn Lﬁawam@ﬁ‘immm
Frune13inenddn ATdnyneiaUsrasdasnndosduiusiovesanzunneaians
uAnendoasmanuniund ndngnsfineusumedine1adani fvuatusivemdngns “wieasraunng

1
Y

WiTeaveyn1une15Ime1ndin Narursaliuinsn1ane15ine1AaInilnan A INNIATFIUIVITN
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inausssa a385553 Uazianadnanadviin dnulidiuazdnwinuaiiednaides lngn1sufiaeiu
Wudiuandvdn iWan1susnisageduszdnsnim dua uaziinaruvaesndedegiae guiuae
uazyuvsainy Inedagieiuguenaleuuiugunisguagaenuyasnsan”

5. HaANI VD UNUENaUTN/MANgAs

wnngnaunisinausuiduwnmdianignisaisine1sine1ndin desdauandfvazaiiug

ANMUAIUITOTUA P IUEUTIOULNANNG 6 ANUGIL

5.1 MsusuagUie (patient care, PO) laiuA n1susualagldgedugudnans vuitugiuveanis

AuakuUY 83T MilidasEAniamuazanuvasniy TiuisanansaujiRauluavimesingiadiinle

menued tnglidesdinisiiiugua Al

pC-1. fivfnurlilsimuinwmane sinenatinldosagniouasimngay saustunoudeuy
NNIATITIATIZY NTATIVIATIZI LATAIENAINITATINNATIEN (pre-analytic, analytic
and post-analytic)

PC-2. Tinwrlumslideyamane Fineinddnetgndeuazimnzay uiLwmdgsnwie
Usgnaulunsindulanaununissnnle

PC-3. vinwrlumsusuviagthemunemansnissuinsiden

5.2 ANHagTinwesinan15439n338 (medical knowledge & procedural skills, MK) @11150%

YU URLS egeATaUAgULAY WNEANTUUSUNYRIEIY IYIMeTINe Adtin anundn nsiSeuiuaznis

WAIL1IINGIUNTUJUR (practice-based learning and improvement)

MK-1. Lﬁﬂﬁmsnmam%mmwméﬁugmﬁm biomedical, clinical, epidemiological tay
social behavioral science wavannsaUszgndnuivanilunisuiunaging

Mk-2. fimuinegnsiniila wesaise wallan1sasiadfedenazvendadeiiinadens
wensallsa

MK-3. ﬁﬂ?ﬂﬂiLﬁﬂ?ﬁUiUﬂ’]i@LLﬁ%x‘iﬁfl@i]ﬂ%ﬂizﬂzﬁ@uamiwﬁ SLULAATITNLAY TLEEWAT
BIGERR

Mk-4. fiaugmnuanansasasinuglunisiinismegeunisiesuuanis

53 ﬁﬂmiwdwqﬂﬂaLLazmiﬁami (Interpersonal and communication skills, ICS)

ICS-1. dnauadeyadtie uaradunedymedaiiusednsam

ICS-2. fhemanauiuazyinuy liknmg Tan/dnAnwunmgd wagyaa1nTmIanIsinme
ICS-3. Aoansldeyaunyaainsmenisunmg wazgiirdadldenigniosuasiuszansam
Tnefunnnansnnisdndulauazdniaivesninuduuysd Insang duiivinwinasl
AU WAL yARAINTDUININE T INeNAATN

ICS-4. Tayweduiusia iamfugmauynsyiuogisdiussansam

5.4 N15REUIRAENTIAILIINgIUNNTUSUR (practice-based learning and  improvement,
PBLI) TnganunsaufiRnuwuuamindnvseiduiiule
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- PBLI1. aufiun1s3denamsunmduazansisagule

- PBLI-2. IWN¥Unaabaznuifenianisuung

- PBLI-3. Boufuazifinuszaunisalldfenuesainnisufon

- PBLI4. fanuanansatunisidimalulagansaumne

- PBLI-5. fuywediiusiin vinufugsmnunnsduegaiszansam

- pPBLI6. 1 Jufivinwnarlviduuziuniunmduazyanainsdu Tnglanigniang13ine
AATN)

5.5 AUEINTALUNNTYINOURIURS NIV TNTeY (Professionalism, PROF) ﬁauﬁﬂ@mﬁﬂwmzmaq
Ay 3ol naen@in (Continue medical ~ education) Mo sWaTIvTInsieiilos (Continue
professional development)

- PROF-1. flnaus 55 9385351 wazlanA@sufinedvae g §3amau ileusidndnuas
YUY

- PROF-2. fivinuedudilailiimaila (Non-technical  skills) wazaunsausnisdanig
anunsaifiiieadedldivanza

- PROF-3. fiannuaulalidfuazarunsaimurlugannudufifousdeiiloanaondin
(continuous professional development)

- PROF-4. finufuiinveuseauillaiuseumne

- PROF-5. Ailsfanauselevidiusy

5.6 mainvlURlvaenadeiusyuugunIm (systems-based practice, SBP) iA1113AY
ity ssuugunmesUssne ssuuiaamnInmsguasnudie masstsnsldvineinsaunm
DY UM AL

- SBP-1. ﬁmmilﬁ'mﬁmzwqﬂm’lwmmmzL‘vm

- SBP-2. fimnufifafuszuuuimsinnsresufiiinig saufsanudiferiuninsgiunng
AIUANANVNIBIUZUANT Nene 5 Ingndiin

- SBP-3. I%M%JwaﬁﬂiqsumwasjwL‘Vimzam (cost consciousness medicine) Laga1N1Tn
U3UIUAEUNMTUTUIAN N TUNNEUaTas1TEY AUUTUNYBINTTUSTViRsU JRnNsIg
MsuIMEay 1msg e guasnwgle

6. LHURENBUIY

fAenTIUNTRNBUTUUIMEUTEIUIL @193 NeNTINgn unaneduaaiuasuns ua iy

a P ) Yo a ¢ v o = a va

wazUseiiuunun1sinausu/vangns Manliuluaudrssasanindlininangujuazn1al jUn
(MANUIN 2) IRednanNISINNITaUTUAIL

a va

e msineusulagn1suUmdy
SuiinvaugUle

§7U (Practice-based training) Lagdlidiusiulunisusuianay

<3

o =

o milafladneninuaznsSeusveIlidlneuTY (trainee-centered)
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1N15YININITAANG U AUNAUL TR
Y

e inmsysanmisinausuiunuusuagUlgeg gy

® MNUAITNITHAaEAINTIUNITITBUTUARY competency WiouidUssasAndnuazn
ANNENNTAbULAAEYIINSHNBUTY

o iinsUsziliu finnu nsdeu Augua (supervision) uaglvideyadaundu (feedback) u
Housumunivualilundngns

6.1 A5n151NSHNBUSY Usenause

L v Yal =2y a L a 1% 1
Nangns™ IAINSENBUINAWIUEN 7 @1913%70 bAwn

6.1.1
6.1.2

6.1.3
6.1.4
6.1.5
6.1.6
6.1.7

la#in3nen (Hematology) Usenaume laininguasyanssAumansaain
nImansuInIslaialazaduden (Transfusion medicine and  Blood banking
Usznaume umansuinislaiin wag histocompatibility

aiiAuiuIneIadatn (Clinical immunology)

9a%IneAdiin (Clinical microbiology)

wilAatn (Clinical chemistry) Usgnauniy allpdinuaziwinenain
ne3Inenseauliiana (Molecular pathology)

N15U311599N15%eeUURN1T (Laboratory  management) Usenaunig N15UNI3
In1sripsUURNTTRUUASAEUIMANIRaU RS (Laboratory information system)
N131533 04 IAQuanUIe (Point-of-care Testing)

(% IS

lunsiinausuaiudnguszasdaniivuadaddsseviian 3 U nangnss dlassadialunis
aufiunsinausueail

Y

wymsUszRTu 1 wmdUsERthul 2 ezt 3
518391 a0 pRldpiie a0 pRldpiie a0
@EUanh) (@EJah) @EUnnh)
Clinical Laboratory 2 Clinical Laboratory 2 Clinical Laboratory 4
Management | Management I Management |
Hematology | 8 Hematology I 6 Hematology Il 4
Transfusion Medicine | 8 Transfusion medicine |l 8 Transfusion medicine Il a4
Clinical Microbiology | 6 Clinical Microbiology I 6 Clinical Microbiology Il 4
Clinical Immunology | 6 Clinical Immunology |l 6 Clinical Immunology Il 4
Clinical Chemistry | 8 Clinical chemistry I 4 Clinical Chemistry Il 4
Molecular pathology | 4 Molecular pathology Il 8 Molecular pathology IlI 4
Clinical Microscopy 4 - - Medical Ethics for clinical 2
pathologist
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Research 4 Research 6 Research 8

- - Elective 4 Elective* 12

Vacation 2 Vacation 2 Vacation 2
33U 52 U 52 73U 52

Au 2 Failidonlsmerunaludsianszninassuguitnuuinisnemansuinisladi

fidneusudenisundngnsUsenafetnstudindugs anvniviingrmansnisunngadin
(W33 1Aalin) MUTININUATOIRULLNNEFATENT UNIINSIFUEIVAIUATUNT (NIAKLIN
AANUIN 5)

uHuMsIAN1sEeuNsEaY nsinausuluunmdiawzmeavine sineadin

3 ey

6. Ui 52 dua
2 1 Hematology | Clinical Transfusion Clinical Microbiology | Clinical Molecular | Research proposal* (4 weeks)
(8 weeks) Microscopy Medicine | (6 weeks) Chemistry | Pathology | Vacation (2 weeks)
(4 weeks) (8 weeks) Clinical Immunology | (8 weeks) (4 weeks)
Laboratory (6 weeks)
management |
(2 weeks)
2 Hematology Transfusion Clinical Microbiology Il Clinical Chemistry Il Molecular Pathology II Research*
I Medicine II (6 weeks) (4 weeks) (8 weeks) (6 weeks)
(6 weeks) (8 weeks) Clinical Immunology Il | Laboratory management Il Elective 4 weeks)
(6 weeks) (2 weeks) Vacation (2 weeks)
2 Research Hematology lil Transfusion Clinical Microbiology Il Clinical Molecular Elective (12 weeks)
(8 weeks) (4 weeks) Medicine Il (4 weeks) Chemistry I Pathology lil Vacation (2 weeks)
(4 weeks) Clinical Immunology Il (4 weeks) (4 weeks)
(4 weeks)
Laboratory ** Medical Ethics
management Ill for Clinical
(4 weeks) Pathologist
(2 weeks)
* Medical and Scientific communication (3vufenvsfulundngasusnaiistasindiatuga aviividnemaninisunndaadn)
** Medical Ethics and Laws for Clinical Pathologist (iunAantsiulundngasussniailetnstnfintuge arivimemaninisuwmdadin
=)
LWNUTURNDUSH

6.2.1 anudesiulunisvinfanssy (Entrustable Professional Activities: EPA) (n1AHUIN

=

4) ndngns « Adan1strn1sineusy tnelduysuinsnanguinduniaufun ieliiinna nsiSeus

[

AUARAMULTRTULUNTVNAAINTTUMIINEITINeNPATn laee199ase 11 AAnssy fail

EPAL  T1891uKanInTIameviesu foRnsiidesendounngnerdinenaddnlunisudana
EPA2 2.1 Uszliiu USUWI59ANIT Lags89IunIgunsndoundInisusaalaiin
2.2 Uszlfiu USn1390n19 wagsreunzunsndauldislszasaainnissuladinuiazy
drulsznavvadlaiin
FPA3  Usslliukass1eaiua1ingd
EPA4 %1 donor Wag therapeutic apheresis
EPAS  AMUALUININISLATYMlUN T UIUNTNoUNIIATIAATIZN
EPA6  TrendSnulunisquagiae
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EPA7  vihlulinsldnisvnaeusgiamnya

EPA8  simunAaunmuazAuUaensievasyUle

EPA9  Uszifiuuazidonnisneaeulmiviainsesdiolny

EPAL0  afiunisldnisiesigilndusessuunsnagsuld

EPA11L  #1929Ussiliuna s fURNIS0naain135UseunsgIu
ANSIUENIAMUTUNUS T2KIN9 EPA uazdussaus (competency outcome)

EPAL EPA2 EPA3 EPAG EPAS EPAG EPAT EPAS EPA9 EPA10 EPAL1
PC-1 . . . . . . . .
PC-2 . . ° . .
MK-1 ° . . . ° ° . . ° ° .
MK-2 ° . . . ° ° . ° . .
Ics-1 ® ]
Ics-2 . U °
1CS-3 ] . ° ° . . L4 ° . ] ]

PBLI-1*  [*asnewin Usziliuaussaug PBLIT 91nmsvinide

PBLI-2 L4 L L L4

PBLI-3 ° L] L] L] ° ° L] L] ° ° °
PBLI-4 ° L] L] ° ° L] L] ° ° °
PBLI-5 [ ] L] L] L] [ ] [ ] L] L] [ ] [ [
PBLI-6 [ ] L] L] L] [ ] [ ] L] L] [ ] [ [
PROF-1 ° . . . ° ° . . ° ° °
PROF-2 ° L] L] L] ° ° L] L] ° ° °
PROF-3 ° L] L] L] ° ° L] L] ° ° °
PROF-4 ° L] L] L] ° ° L] L] ° ° °
PROF-5 ° L] L] L] ° ° L] L] ° ° °
SBP-1 . . . . ] ] . . .
SBP-2 . . ] ] . . . . . . .
SBP-3 o L] L] o o L] L] [ ]

6.2.2 AnAua113A (level of entrustment) Tngduunransieus uazlinAuaunsaly

= [

Aanssu AnTFndienelilale (Entrustable Professional Activities: EPA) weiazagnadu 5 9u fail
Ui 1 aunsaufiananssulanigldnisrivauvesenansdens nade (L1)
JAnanssulanelan1sTkUzv9919158 (L2)

nu

nu

AURRnslldlneilvesenasdlirnutiemie Wesoenis (L3)
Eh

JUN 2 @1usay
JUN 3 @150

Uil 4 annsaufiRnanssulimenuedaglidsesiiiugua (L4)

5 A a vaa vy (59 o v yal 6 v
Ui 5 ansauiitanssulamenuedaglifesiiugua uazamuauEiiussaunsalies (L5)
INTOMNUARATUYNEMUAUTIAULUANTY 6 AU Uag EPA 11 Yo vangmsduuinndlnousuuas

3Fn1sUsEIuRIs 9l Uil
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UINTFIUNTIEEUF

A5n15n1sHnausy

Asnsuseiiiu

1) n1susunadae (Patient
Care; PQ)

- AnufURluvies Junisuaznis W
AmUSNIMINesIne adin

- AndfudnugUae wagdusna lain
- EPA (1o 1-8)

- @aUNg U hazU U
- LWuuUsElu EPA

- Direct observation

- logbook / portfolio
- Uszidiu 360 99e0

- feedback

2) A3 ALTETeY
wazyinwy (Medical
Knowledge and Skills;
MK)

- Feunianguf- inujuaty
WiosUuns

- ANWIeAULY

- MIAnwIUrIgNUMEUeN*
- EPA (U9 1-11)

- @aUNg U hazUHUR
- WuuUsEIU EPA

- Direct observation

- 518914 / Ynaue

- logbook / portfolio
- Uselilu 360 99A0

- Simulation

3) M3L3EUINNNTUUR
WAZNITRAILY AULDY
(Practice-based learning

& improvement; PBLI)

- yheudde 1 i3

- dL@ue journal, interesting case Way
lab conference

- AnuiRluviosujinng

- AnwIeeAULeY

- EPA (191-11)

- uuUsgiiu EPA

- Direct observation
- 57897 / UNEAUD

- logbook / portfolio
- Usgidiu 360 99en

- Simulation

4) vinweUduius waznis
ﬁ@ﬁ’]i

(Interpersonal and
Communication Skills;
ICS)

- 4L@uw interesting case wag lab
conference

- apuinAnyILNNg

- Hnenemenauiliyuaaing ns
nsunng

- UnUdRsuivananvnduniin

- InUfuAnugUae wagdu3ana lain
- EPA (401-11)

- uuUsELiiu EPA

- Direct observation

- 518914 / Ynaue

- logbook / portfolio

- Useiiiu 360 99A0

- Simulation

- reflection NsT8@U UNANYI
Wnne

5) Auduiioandn
(Professionalism; PROF)

- 159715 Non-technical skills

- AnudRluviosujuRnisanu nan
IIYIUTTAIVAN

- AnUuRnugUag wagusanaladin
PNVENITTLNUTTIVITN

- EPA (401-11)

- LWuuUsELiu EPA

- Direct observation
- 518914 / Ynaue

- logbook / portfolio
- UseLilu 360 99A0

- Simulation

6) nMsufuRauliniu
YUV (System based
practice; SBP)

- SYUNANG LA UTFUVAUAIN VDS
UszinAniigites
- Beunguuagiinu iR seuy

- ARUN YY)
- LuUUsELEUY EPA

- Direct observation
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UINTFIUNTIEEUF

A5n15n1sHnausy

Asnsuseiiiu

UIM33ANT590IUURNIT Uazunnsgu
NIAIUANANNTNNIBIUHTRANT

- Anugumnnslaninennsaunin ags
Wizau

- MIfnwgurhgnuguen*

- EPA (f01-11)

- 51997 / WLEUD
- logbook / portfolio
- UszLiiu 360 99fN

- Simulation

*wangasinuualinisiininanis Tu logbook aursarinaInnilssunly elective 1d

6.3 tWanwaIn1sHnausy

6.3.1 3uUvaINIsinausy 3 U

& Ao a a
bUBDNRINANDUIU 7 a']GU'TJGU'WHlIT]SagLaﬁlﬂIUﬂqﬂNu'Jﬂ 2-4

6.3.2 Ay a9n

wangns1dnsednliegrnluszuulilundngasusenatiotnsTadfiatuas a1viviiveieans
mMsunmdaaiin (Meawwan 5) Jousuden Elective laognsdassidunan ¢ uaz 12 dUanii 1wl 2 uaz U 3
mmﬁqéﬁ’uﬁﬂuLLazuaﬂaaWﬁ’uimmhumiﬂﬁmmmmmmzaumﬂmf\mémawé’ﬂam

ﬁ’]GU’]’J‘U’]WEﬂﬁ’JVIEJ’]’J’NLLN‘L!QWﬂ’]iLiEJ‘lJSﬂ’]ﬂU{]UGﬂMﬂS’EJUﬂﬁNL‘HE’J‘WWH]WL‘U‘Ll WazuaINBay SIUNU

Mﬂ?iUMWﬂW@@W@J‘U@M@@UNW@L‘L!EN uananil amuuwﬂammawﬂwLuammamamﬂiwmumqqmu

sl

ﬂ’l =) =)
Wamludygen

g lundngnsussniatiednsiudindugs

39NANTTUNIN

1. MmsusualsanIen1izvesiUie M3
Jasiulsa adraaSuguan uwasilulanin

350-740 NNSUSINTIANISEMSULNNE

2. ARanNISNN9Aatin

1. 364-822 LWFNANTUSNNSIAaARLAZNISEUIASIEER 2
2. 364-921 NIAEAATUSNTIaRALALNITEUIANSHADA 3

3. Msdnaulanismain

350-791 A1SANINI9AGLN

4. Msldeeg1aumnaineg

1. 350-791 N1SANBIWMNAALN
2. Pharmacogenomics Tus1e3%1 364-964 n1sliA1uTnwmg
Wugmansdmiune1saain
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1. Hematology & Clinical Microscopy: Urinalysis and Body Fluid Analysis

1.1 Hematology
1.1.1 audnugu lsavsan1ae wiada un1salnvissufuninis

Wam LHUIUNNSINNTEDU

Red Blood Cell Disorders (RBC disorders)

Common nutritional deficiency anemias e.g., iron deficiency | 364-721 la#nanen

anemia

Uncommon nutritional deficiency anemias e.g., trace 364-721 lafininen
element deficiency anemia

Common hemolytic anemias e.g., Thalassemia 364-721 lafininen
Uncommon hemolytic anemias e.g., porphyria 364-721 laninen
Hypoplastic anemias e.g., aplastic anemia 364-721 la%ainen

Anemia in systemic disorders e.g., anemia of inflammation 364-721 laainen

White Blood Cell Disorders (WBC disorders)

Benign leukocytic disorders e.g., lymphoid hyperplasia, 364-961 laninegInan
storage diseases

Acute leukemia 364-961 ladisine1Aaiin
Lymphoid neoplasms e.g., lymphoma, plasma cell 364-961 lafinine1adiln
myeloma

Myeloid neoplasms e.g., myeloproliferative neoplasms, 364-961 lasinineAan

myelodysplastic disease

Platelet & Coagulation Disorders

Common hereditary bleeding disorders e.g., hemophilia, 364-821 SEUUNTULADN
von Willebrand disease

Uncommon hereditary bleeding disorders e.g., hereditary 364-821 SEUUNTULADN
platelet dysfunction

Common acquired bleeding disorders e.g., disseminated 364-821 SEUUNTULADN
intravascular coagulation, vitamin K deficiency,

coagulopathy of liver disease

Thrombotic disorders e.g., antiphospholipid syndrome, 364-821 T¥UUNITALLEDN
hereditary thrombophilia

wannisuaznsUszgndlivaanias

Hematology analyzer 364-721 lafninen

Digital morphology analyzer 364-721 la%ninen
Coagulation analyzer 364-821 S¥UUNSINULGDNA
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Flow cytometry

364-961 lasinIngnAadin

Thromboelastography

364-821 SLUUNSNULEDA

Hb typing

364-961 lainIngAadin

WANNIIVDY assay

Erythrocyte sedimentation rate

364-721 lasinne

Platelet aggregation test

364-821 STUUNSYNULEDA

Factor assays

364-821 SYUUNISHIULGDA

Inhibitor assays

364-821 STUUNSYNULEDN

Mixing test

364-821 SYUUNSHIULGDA

Euglobulin lysis time

364-821 STUUNSYNULEDA

Thalassemia screening tests

364-721 lasininegn

G6PD screening

364-721 ladininegn

Osmotic fragility test (for non-thalassemia)

364-721 ladininegn

Lupus anticoagulant assay (screening and confirm)

364-821 STUUNSYNULEDA

Anticoagulant monitoring

364-821 STUUNSTNULEDA

Antiplatelet therapy monitoring

364-821 SLUUNSWILLGDA

1.1.2 M3nsaN1eiaalUants vinwe wie Winan1s

N13M5INNRIUJUANTS inwe w3e vinanis

MUIUATIVDINFIEUF

UfjuRdaenuas | dunn

VN8R

(BUUNAINNAIT)

Complete blood count

Using hematology analyzer (including

automated reticulocytes)

IeviAsunNTunBUTe
NITUIUNNTATIVIATIEN e
FENUNS (TUTN 1)

QC procedures specific to hematology

analyzer

194 run QC sonulodiay
Apszinauazuilgmiiie wa
Tl usnoust (949 1)

Peripheral blood smear
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UIUATIVBINTIEEUS U8R
N13059aN1WBIU{URNNS vinwe w3 sinans (FuTNA1Ande)
UfjuRdaenwes | dunn
Blood smear preparation 551¢ Anlouszdonalanaulsalan
AMANALTLTNHIB1915Y
5 dlan (ul7 1)
Blood smear examination Hneualaniien
Normal 10 97 Y71 : Normal/RBC disorder
RBC disorders 10 97 VN2 : PLT disorder
WBC disorders 15 97 FuUN3 : WBC disorder
PLT disorders 391y
Correlate peripheral blood smear findings with 10 518 dﬂé'luaiam%ms@ﬂ
bone marrow morphology (FUUN3)
Other Hematology Testing
Erythrocyte sedimentation rate 5 A% - ldvihasunnduneuves
NTLUIUNITATIVIATIZN Ly
FI8UHS (TN 1)
- TAle run QC Msaues Lay
ApszinauazuiUem Wowa
Tl usnoust (U9 1)
Supravital staining and examination 2 A% lvihasuynTunaues
(reticulocyte, H inclusion bodies, Heinz bodies) ASEUIUNISATIDATIEN LBy
FI8UHE (FUTN 1)
Hemoglobin typing + interpretation 2 5 10518 | levhasuynduneunes
(Wawa) | NTEVIUNITATIVIATIEN Lag
F1EUNE
FuUN1: wlana
GUN3: YR
Bone marrow study (bone marrow aspiration 51318 n1sdou Wright’s stain A3
and/or biopsy) fouwman FArunuAnAIN
(U9 3)
Platelet & Coagulation Testing
Platelet aggregation testing 1578 3 97 delniSeusnviesljUnladin
(Wana) | nenanviviengsmans

(U9 2)

AIVINGIZINGIAATIN FI1Y1TVINGIEING T AUSUNNEATTNS UNTINGIFLTIVAIUATUNS

%1 35 970 194



UIUATIVBINTIEEUS U8R
N13059aN1WBIU{URNNS vinwe w3 sinans (FuTNA1Ande)
UfjuRdaenwes | dunn
Automated coagulation tests (prothrombin - lﬁﬁﬂﬂiunﬂﬁumaumm
time, INR, activated partial thromboplastin NILUIUNITNTIVIATIZN LAz
time, fibrinogen, thrombin time, D-dimer, anti S8UNS (FUTN 2)
Xa) - Tla run QC shesues uaz
ApTzinauay Lndynile
raldiiune (Ui 2)
Manual prothrombin time, activated partial 4 31y - - lﬁﬁﬁﬂiunﬂ‘ﬁumamaﬂ
thromboplastin time NTLUIUNITNTIVIATIZN LAy
F18UNE (TN 2)
Automated factor assay 1A% 2030 | - levihasunnduneuves
NTLUIUNIINTININATIENA LAy
F18UNE (TN 2)
Factor inhibitor assay (Bethesda assay) + 1918 2 5 IeviAsunNTunDUTD
Interpretation (Uamng) ATEUIUNITATIDIATIEN ey
FI89UKE (FUTN 2)
Lupus anticoagulant assay (screening and 1919 10 378 - iﬁﬁﬁﬂiunﬂ%’umu‘um
confirm) + Interpretation (RIGIG)) ATEUIUNITATIDIATIEN ey
FI89UKE (FUTN 2)
Thromboembolism workup (Protein C, 1918 10 518 lvihasuynTunaues
Protein S, antithrombin) (wlana) ASTUIUNISATIDIATIZN LAY
IR (TUTN 2)
Von Willebrand workup interpretation 157 10 578 lovAsunNUUnDUTD
(wUakg) NTLUIUNITATIVIATIEN LAy
FIe9UNA (YN 2)
Heparin-induced thrombocytopenia testing - 2318 Hnulanansnegau
(Wara) | (w9 2)
Thromboelastography - 59 Hnulanansvageu
(Wara) | (w9 2)
Molecular Testing
Common molecular assay for Thalassemia - 10 518 Hnudanan1svageau
(Wawa) | (w9 3)
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UIUATIVBINTIEEUS U8R

N13059aN1WBIU{URNNS vinwe w3 sinans (FuTNA1Ande)
UfjuRdaenwes | dunn

Common molecular assay for hematologic

neoplasms

Flow Cytometry

Diagnosis and monitoring of hematologic - 10 519 Hnudanan1sneageu
malignancies and related disorders (acute (WUana) (%u‘ﬂﬁ 3)

leukemia, lymphoma)

Diagnosis of non-malignant disorders of white - 10 518 Hnulanansvagaeu
blood cell, red blood cell, and platelet (PNH, (wlang) (%uﬂﬁ 3)

EMA, platelet glycoproteins)

Others

G6PD screening 1518 5919 lﬁﬁwmunﬂﬂﬁgumamaa

(wlana) ASEUIUNISATIDIATIEN LBy
189UNa (TUTUN 1)

DCIP 157 5 57 lvihasuyntunaues
(wlana) ASEUIUNISATIDIATIEN LBy
89N (TUUA 1)

1.2 Clinical Microscopy: Urinalysis and Body Fluid Analysis

Y
14

1.2.1 anuinugiu lsansantie wisdaunsaineiesufuinig

Wann LHUIUNTSINNSEDU

nsldkansI9 UA wag Body fluid analysis Sasiudayaniedin 1 364-796 YanssAing1nain
amghadenaiudaans nngladniay amzdoruanessniay
amiluiforon nmefesnu amgdednay uaznnzusse
wnsnIzane Ludu

N19959934AT1294 Urinalysis (UA) waz Body fluid analysis #2875 364-796 YasIAUINGIAGTIN
Manual 4835 Automation

MsAIUANAMAN (QC) §mFun15MTI3 UA Uay Body fluid analysis 364-796 Yanssmiingaatn
ymuazuumadlalgminuueslunisnsiauaznislanansia UA 364-796 Yanssmiingndiin

ae Body fluid analysis
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122 MsaTIRINeieeUfuinig vinwe vivelinan1s

i‘iwmuﬂ%”wmnﬁﬁﬂui
N13A91INeRIUHUANS Ufjiadae 5 VU8R
GRS & oy @
AULDY (¥UUNAINR)
Urinalysis manual 5 - Gross exam, Urine dipstick, Urinary
sediments (FuUN 1)
Urinalysis automation - Result verification
(flagged result or strip-sediment
discordance) (4uU7 1)
Body fluid cell counting 5 - Manual hemocytometer
and differentiation (AUl 1)
Body fluid cytocentrifugation 2 - Preparation & Differentiation (included
malignancy) (4uU% 1)
Synovial fluid crystal analysis - 2 81uwaz | Polarized light microscope
wlawa | (Fuln 1)

2.Transfusion Medicine

[

2.1 auinugiu 1sanian1ie wiedaunsaineiasufuing

&
LN

BHUIIUNISANNTTHOU

Diseases/adverse reactions

Adverse effects of blood donation (both whole

blood and apheresis)

360-723 NIAIEATUSNITaRRLAENISEUIANSEEN 1

Adverse reactions associated with therapeutic

apheresis

360-723 NIAIEASUSNSIaRALAENISEUIANSEDN 1

Acute transfusion reactions

360-723 NIAIEASTUSNISIaRRLAEN1SEUIANSEDN 1

Delayed transfusion reactions

364-723 NFANEASUSNNSIaRALALNITEUIANSHADA 1

Hemolytic disease of the newborn

364-723 NFANEASUSNNSIaRALALNISEUIANSHADN 1

Neonatal alloimmune thrombocytopenia

364-822 LFANEANSUSNNSIARALAYNNTEUIANSIE DN 2

Subgroup A, B, Bombay, Parabombay blood
group

364-723 NFANEASUSNISIaRALALNITEUIANSHADA 1

Immune-mediated and nonimmune-mediated

hemolytic anemia

364-723 NYFAFASUSNTIARALALNITEUIANSHADN 1
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Platelet refractoriness

364-822 LFANFNSUINSIARALALNNTEUIANSHE BN 2

Determine appropriateness of blood

components and derivatives for transfusion

Acute blood loss

360-921 NIAIEASTUSNITIaRALALNITEUIANSHADA 3

Chronic anemia

364-921 LFAIFNSUINSIARALALNISETUIANSHEBA 3

Chemotherapy

364-921 LIAIFNSUINSIARALALNISETUIANSHEBA 3

Patients with hematologic disease and/or cancer

360-921 NIAIEASTUSNITIaRALALNITEUIANSHADA 3

Patients with coasgulation defects

364-921 NIAFNSUSNSIARALATNISEUIANSIEDN 3

Thrombocytopenic patients (both adults and
pediatrics)

364-921 NIAFNSUSNSIARALATNITEUIANSEDN 3

Pediatric patients and geriatric patients

364-921 NIAIFNSUSNSIARALATNITEUIANSEDA 3

Organ transplanted patients and stem cell

transplanted patients

364-822 IANENSUSNSIARALAZNISEUIANSIE DR 2

Massive transfusion

364-723 NIANERSUSNISIaRALAZNISEUIAISIEENA 1

Emergency management

360-723 NIFIEATUSNISaRRLAENISEUIANSEER 1

Major operations e.g. cardiovascular surgery

360-723 NIAIEASUSNITaRRLAENISEUIANSEEN 1

Patients with antibodies to high incidence

antigens

364-921 NFAIANSUINNSIARALALNNTEUIANSEDN 3

Patients with autoantibodies

364-921 NFAIANSUINNSIARALALNISEUIANSEDN 3

2.2 N3ATIINWIUHUANIT vinee w3elnanis

v mva . TUIUATIVDINTLIIUS
ﬂ’]iﬁli’)‘ﬂﬂ’]\iﬂaﬁﬂﬂUﬂﬂ’ﬁ NNYS I hd
wAaN1I UuanY AULDY* fana % oo o
(BUUNAINKA)
Blood donation/blood collection/cell
processing
Collecting blood components including
donor apheresis Y
P (Buln 1)
Whole blood 2 5
Platelet donation
Performing donor interview and exam Y e
2 5 (Tudn 1)
(whole blood)
Pre-donation counseling (deferral) 2 (U 1)
Blood component preparation (¥1i3e 3 5 (U9 1)
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nHanN13 ‘U{]‘Uﬂﬂ?ﬂ AULDI* g4Lne Y o
(¥UUNAINKR)

wuldu donation)
Donor counseling associated with 5 (9 1)
positive infectious disease testing results
Autologous blood collection and 2 (9 1-3)
management
Practice at the blood mobile collection 1 (%”Juﬂﬁ 1-3)
unit
Management of blood collection during Optional (%”Juﬂﬁ 1-3)
emergency situation
Stem cell collection/processing/storage 3 (%”Juﬂﬁ 2)
Blood inventory management 1 1 (%”Juﬂﬁ 3)
Pretransfusion testing
Donor RBC antigen typing (IgG,IgM typing 2 (9 1)
sera)
Crossmatching 5 (%”Juﬂﬁ 1)
Antiglobulin test

Direct 5 (37 1)

Indirect antiglobulin test 10 (9 1)
Blood testing for infectious disease 1 2 (9 1)
markers
Blood grouping (Fu7 1,3)

ABO,Rh - tube

ABO,Rh CAT

ABO discrepancies and subgroup

Parabombay

1

Antibody screening 5 (%”’uﬂﬁ 1,3)
Antibody identification (single, multiple
ab)
Blood administration 1 1 (%uﬂﬁ 1,3)
Therapeutic apheresis
Patient evaluation 1 (Fu7 1,3)
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nsasaneesUfjianas vinwe wie

o e on s y RUYLYR
naAANII ‘U{]‘Uﬂﬂ‘}]ﬂ AULDI* g9tnA Y o o
(¥UUNAINKR)
Patient preparation 1 (U9 1,3)
Selecting and using specific apheresis Optional

technologies to ensure appropriate care,
clinical management and safety of

patients

Discussion with the patient of the risks 1

and benefits

Effective communication with clinicians Optional
and staff regarding emergent therapeutic (U 1,3)
apheresis

Immunogenetic Testing

HLA typing
550 1 1 ({437 2)
SSP 1 1

Panel reactive antibodies
Technique 1 (%”’uﬂﬁ 2)
Analysis 3 2

HLA crossmatching
Tech'mque 1 (%”’uﬂﬁ 2
Reading tray 1
Interpretation 3

HLA antibody testing (Single antigen

bead) Y
. , (¥l 2)
Technique and analysis 1
Interpretation 1 3
Donor and recipient matching
KT-living 1 2 o
pauanInNIInlng
KT-cadaveric 1 1 ¢ Yoo
(WuUn 2)
Related SCT 1 2
Unrelated 2
Interpretation of HLA haplotype for 5
verification of blood relationship of A
. (WuUn 2)
donors and recipients of organ
transplantation
Discussion with the patient about organ Simulation Y
. o (¥l 2)
allocation criteria case study 1

(KT = Kidney transplantation; BMT = Bone marrow transplantation)
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3. Clinical Immunology

¥

3.1 ARuENUgIU lsAvsan1ae wiedn uN1TalniBsufuRinis

Wann

LHUSIUNTSAINNTST DU

Innate and adaptive immune responses, including
acute phase protein, complement and cytokine

responses and their measurements

Y

364 — 725 ATVINMaz HAUMIN1AGIN 1

Immunoglobulin function and disorders and laboratory

diagnosis

Y

364 — 725 ATVINMaz)HAUMIN1AGIN 1

Autoimmune diseases, including systemic and organ-

specific autoimmune diseases and serological tests

364-825 @I ariANiuIven
364-923 Y@V arilANiuIven

1Y

Immunodeficiency disorders and laboratory diagnosis

Y o

364-825 a¥IMMAzIAUTUINeIndin 2

Infectious disease serology

Y

364 - 725 9afTineuaziauiuive1ndiin 1

Allergic diseases and laboratory diagnosis

1Y

364-825 afvineuavgilauiuInendin 2

Diagnosis and management of cancer using serologic

and tissue tumor markers

Y

364-825 T A AUTUINendin 2

Principle of immunoassays and interferences

@

364 - 725 9afTineuazlauiuIve1ndiin 1

q
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3.2 113A5RMWiBIUfUANNST finwe visedinanis

IIUIUATIVDY
= ¥
o e N1338U3
N19ATIANNBIUHUANTS — WUYLIAR
unuane | Y o o
aqana (FUUNAINNIN)
AULDY
Methods of Clinical Immunology Laboratory Testing
Agglutination 1 DuNauasUaNa
(FulN 1)
Immunochromatography 1 DuNauasUaNa
(TudN 1)
Enzyme linked immunosorbent assay (ELISA) 1 DuNauasUaNa
(TudN 1)
Chemiluminescence immunoassay / ECLIA 1 DuNauasUaNa 970

F1E9UNANTT NAFDU
(@9 1)

Immunofluorescence (direct & indirect) staining 1 91uNatlazilana 910
FIYNUNANIT NAFDU
(@9 1)

Western blot & immunoblot 1 gunalkazlang 910
FYIUNANTT NAFDU
(@UU9 1)

Protein electrophoresis & immunofixation 1 guNalaziiUana 21n
FYNUNANTT NAFDU
(PN 1)

Flow cytometry 1 g1uNauaziUaNa 970
TIIINUNANTT NAddU
(Fudn 1)

Turbidimetry & nephelometry 1 g1uNallazulana 910
FIYUNANTT NAdDY
(U 2)

Interpretation of Serology for Autoimmune Disease

IF pattern of ANA: ICAP competent-level e.g. Nuclear: 2/ 81U pattern lgilaq
homogeneous, dense fine speckled, centromere, fine speckled,| pattern (‘i?u%ﬁ 2)
large/coarse speckled, nuclear dots, nucleolar, nuclear
envelope, pleomorphic

Cytoplasmic: fibrillar, speckled, reticular/AMA, Golgi, rods and
rings Mitotic

MUNELnR International Consensus on Antinuclear Antibody
(ANA) Patterns (ICAP)
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N130593N1%BIUHURANS

FMUIUATIVDY

QRECIH e
https://www.anapatterns.org/trees-2021.php
IF pattern of ANA: ICAP expert-level 1/ iﬁ’ﬁ?]/ﬂ pattern (%u'ﬂﬁ 2)
pattern
Anti-dsDNA by Crithidia luciliae assay 2 g IF Iies (37 2)
IF pattern of ANCA ethanol- and formalin-fixed (e.g. CANCA, 1 /pattern 87U pattern loLoq
PANCA, atypical ANCA) (7 2)
Common specific antibodies of ANCA (e.g. anti-MPO, PR3) 1 case wUanasiu dnwaly
/antibody M9RaTn ($udR 3)
Test for rheumatoid arthritis (e.g. rheumatoid factor, anti-CCP) 1 case UANATINAY ANWY
npdtn (Hudi 3)
Tests for autoimmune thyroid diseases (e.g. antiTPO, Tg, TSHR) 1 case LUANATINAY dNuYay
/disease yenadin (U7 3)
Specific antibodies of ANA (e.g. anti-dsDNA, Sm, RNP, SSA/Ro, 1 case UANATINAY ANWY
SSB/La, Jo-1, Scl-70, centromere) /antibody 9ARTEN (%”Juﬂﬁ 3)
Interpretation of Test for Abnormal Immunoglobulins
Abnormal SPEP 2 DuNakaziUang
(T 2)
Abnormal Immunofixation 2 g1uNatlazulana
(T 2)
Interpretation of Serology for Infectious Disease
Viral serology (e.g. HIV, HBV, HCV, COVID-19) 2 case ulanaviniv dnvoy
/disease nenddn ($udi 3)
Syphilis serology 2 case ulanaviniv dnvoy
npdin (U3 3)
Bacterial serology (e.g. group A Streptococcus, melioidosis IHA) 1 case ulanasiufiv
/disease anwaeneadin
(udil 3)
Fungal serology (e.g. cryptococcal antigen) 1 case wlanaviniu dnwvaly
/disease venadn (U7 3)
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4. Clinical microbiology

¥

4.1 anuiinugnu lsanian1ie wieanunsaineiesuuinag

Waunn

HAUNIUNITIANTEDU

General Clinical Microbiology

QC testing and proficiency testing needed for the optimum

identification of infectious agents in clinical specimens.

)

364-825 a¥inenavglAuiuinenain 2

Safety issues in microbiology, including handling of infectious
agents and chemicals, recommended biosafety levels, and

disposal of hazardous waste.

Ay o a

364-825 YatIneargiAuiuInendtn 2

Infection control principles and the importance of collaboration
between Infection Control and the Microbiology Laboratory for
the prevention of nosocomial infections.

Ay o a

364-923 T aziAuTUINendin 3

Basic public health principles and the vital interaction between

diagnostic laboratories and public health agencies.

Y

364-825 a¥IneavlnuiuIngndin 2

q

Laws and regulations defining select agents and identify

resources for information on bioterrorism agents.

LY

364-825 a¥IneuarlauiuInendin 2

q

Infectious disease serology

364-725 AFVIN AL NIAN

Biofilms in infectious diseases

364-725 9N MAZ AL

364-923 9T M MazilAuiuIng1Adiln

Bacteriology

Characteristics of infectious diseases caused by major aerobic
and anaerobic bacteria and aerobic actinomycetes, including
clinical presentation, transmission, pathophysiology, and

epidemiology.

Y o oa

ANNINeIAdln 1
ﬁ 14 U

364-725 AFVINY AL
vpiAuAUIneAdtn 2

i
364-725 AFVINY ALY

Proper specimen collection, appropriate methods for
transportation of specimens, and appropriate plating methods

used for optimum detection of bacteria in clinical specimens.

LY

364-725 aTVIng sz iANMIng1Adin 1

Reading and interpreting Gram stain and modified acid-fast stain
of organisms from cultures, positive blood culture, and patient

specimens (e.g., respiratory, wound, CSF, and urine) and

[ Y

364-725 aTVIng sz ANt adiln 1

Basic types of plating media and broths used to isolate
bacteria from various clinical specimens, including 5% sheep
blood agar, chocolate agar, MacConkey agar, CNA agar, PEA

agar, specialized agar for recovery of stool and genital

pathogens, BHI broth, and thioglycolate broth.

@

364-725 9a¥IneuaziauiuIne1ndiin 1
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Factors important for optimum recovery of pathogens from
blood cultures, including optimum volume, timing, and the
number of cultures to collect, and advantages and
disadvantages of available blood culture instruments and

blood culture media.

@

364-725 9N uaziAuiuIne1ndiin 1
il

364-725 @TVInewaziiAuiuIne1adiin 3

Typical Gram stain appearance, colony morphology, and
hemolysis patterns for commonly isolated gram-positive and
gram-negative pathogens.

[ Y

364-725 @TVIne sz iiANiuIng1Adin 1

Interpret colony appearance, media reactions, and rapid test
results used to classify common grampositive and gram-
negative pathogens, and determine the clinical significance of
organisms isolated from various body sites, i.e., blood, CSF,

urine, body fluids, wounds, stool, and respiratory specimens.

[

364-725 9a¥vineuaziauiuIne1ndiin 1

Methods for culture and identification of anaerobic bacteria,
including optimum specimen collection, media used for
anaerobic culture, and methods used to generate anaerobic
conditions.

Y o

364-725 aTVIng sz ANt UIng1adin 1

Characteristics of bacterial pathogens that could be used as

agents of bioterrorism.

LY

364-725 a%VInguaz AN UIng1adin 2

Rapid and other non—culture-based testing methods available

for diagnosis of disease due to major bacterial pathogens.

ANMAngAan 1

AUNWINEAGUN 3

364-725 @UTINY ALY
364-725 @UTINY ALY

it 2 d )

Media used for isolation of less common or fastidious bacteria

@

364-725 9a¥vineuaziauiuine1ndiin 1

Advantages and disadvantages of methods used to identify
bacteria, including automated systems and manual methods
(including biochemical reactions such as oxidase, catalase, PYR,
lactose fermentation, and metabolism of glucose and other

carbohydrates).

AuMAngnan 1

ANNUINeIAdin 3

364-725 @UTINY ALY
364-725 AFVINY AL

it B )

Steps necessary for validation of new testing methods in

bacteriology.

364-725 AFVINY AL

Role of QC procedures to ensure optimal performance of

microbiological media, reagents, and assay kits.

364-725 AFVINY AL

ufAneRadn 2
364-725 a%VIneuazilAuiuIne1adin 3
fufAveRaATn 1
364-725 @TVINeuaziANiuIne1adin 2

Susceptibility Testing

Mechanisms of action of the major classes of antimicrobial

agents used to treat bacterial infections.

[ Y

364-725 aTVIng sz ANt 1adiln 1

Basic principles of in vitro susceptibility testing, including
achievable serum drug concentrations, minimum inhibitory

concentration (MIC), minimum bactericidal concentration

[ Y

364-725 eI uaziauiuine1ndiin 1
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(MBQ), and breakpoints

Susceptibility testing methods used in the clinical laboratory

v a

364-725 9N uaziAuiuIne1ndiin 1

Disk Approximation Test used to detect a “D zone”

v a

364-725 98I uazinuiuine1ndiin 1

Describe methods used to screen and confirm extended-

spectrum beta-lactamases in gram negative bacteria.

q
Y

364-725 aTVIng sz iAuMAne1Adin 1

Mechanisms and special detection methods for the following
phenotypes: vancomycin-resistant enterococci, methicillin-
resistant staphylococci, vancomycin-resistant staphylococci,
penicillin resistant S. pneumoniae, resistance to extended-
spectrum beta-lactams in E. coli and Klebsiella spy, and

inducible clindamycin resistance in Staphylococci spp.

ANMAngIAan 1
ﬁ v v a

364-725 9a¥TINe Azl
ynlAunuIneInain 2

364-725 @FTINY LA

Interpret susceptibility testing results using CLSI guidelines.

a a

364-725 Qﬁ‘ﬁ’)’JWEJ’]LLﬁSQﬁﬁiJ WINYIA[UN 1

Operational and clinical factors involved in selecting particular
susceptibility methods for a clinical microbiology laboratory,
including staffing levels, routine workflow, and the patient

population being tested.

AuiWIngAGin 1

364-725 ATVING WAL
znfiquiuinendin 2

364-725 aFTINY LA

q

Mycobacteriology

Major characteristics of diseases caused by mycobacteria,
including clinical presentation, transmission, pathophysiology,
epidemiology, infection control issues, and public health

concerns.

AuMAngAatn 2

AUNWINEAGUN 3

364-725 @UTINY ALY
364-725 @UTINY ALY

it 2 d )

Decontamination/concentration procedures used to process

specimens sent for acid-fast bacilli culture (AFB).

Y

364-725 9a¥VIneuaziauiuIne1ndiin 1

Staining methods for AFB, including fluorochrome and

carbolfuchsin stains.

@

364-725 907N uaziauiuIne1ndiin 1

Read and interpret fluorochrome- and carbolfuchsin-stained

smears.

@

364-725 9a¥7Ineuaziauiuine1ndiin 1

Liquid and solid media used to culture AFB organisms.

@

364-725 9a¥7IneuaziauiuIne1ndiin 1

Rapid grower NTM; scotochromogen, photochromogen, and

nonchromogen.

q
[ Y

364-725 aTVIneuaz AN 1Adin 1

Hybridization probes used for mycobacterial identification from

culture.

LY

364-725 aTVInguaz AN 1Adin 1

Safety issues associated with the culture of AFB organisms.

a a @

364-725 9N Az iAuiuIne1ndiin 1

Tuberculin skin test and the QuantiFERON test for detection of

latent tuberculosis.

q
Y

364-725 aTVINe sz AuMAne1adin 1
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Primary antituberculosis agents and the most important drug
used in the treatment of disease due to nontuberculous
mycobacteria (e.g. Mycobacterium avium complex and

Mycobacterium abscessus complex).

@

364-725 9N Az iauiuine1ndil
fAnuinendil

364-725 9aYVINGMALIANTT

f
ANNUINGIAAUN

1
2

Direct nucleic acid amplification methods available for
Mycobacterium tuberculosis and their roles in the diagnosis of

tuberculosis.

[ Y

364-725 @TVINeuwaz AN 1Adiin 1

Susceptibility testing methods used to detect drug resistance in

mycobacteria.

Y v oa

364-725 98I uazinuiuine1ndiin 1

Reference laboratory methods for mycobacterial identification,

including rDNA sequencing.

@

364-725 9aVINe Az ANy

@

gAatin 1

7
Ny1Paln 2

Culture methods for thermosensitive and fastidious

Mycobacterium spp.

q
[

I
364-725 9N Az IAuiud
nunudnenadin 1

364-725 9@UTINY ALY

Mycology

Major characteristics of infectious diseases caused by fungal
pathogens, including clinical presentation, transmission,
pathophysiology, and epidemiology.

[

364-725 eI uaziauiuivendin 2

LY

364-725 aTVIneuaz ANt UIne1Adin 3

Fungal pathogens that cause disease in specific patient
populations, including children, immunocompromised patients,

and transplant patients.

LY

364-725 aTVInguaz ANt adin 2

Methods for detection of fungal pathogens in clinical
specimens, including methods for direct examination of
specimens (e.g., KOH smears, vaginal wet preps, and Calcofluor
White stain).

LY

364-725 a%VIng ez iiduiuIne1adin 1

Benefits and limitations of nonculture tests for diagnosing
invasive fungal infections: cryptococcal antigen test, urine
Histoplasma antigen test, Candida antigen tests,

galactomannan enzyme immunoassay.

Y

364-725 9 uazilauiuineadin 1

Appropriate specimen collection and processing methods for

fungal cultures.

Y

364-725 9aT3VIneuaziiguiuIne1ndin 1

Commonly used plating media for fungal cultures, including
antimicrobial agents used in primary plates for specimens from

nonsterile sites.

Y

364-725 aTVIneuaziiguiuIne1ndin 1

Testing algorithms for fungal identification, including colony
morphology on standard media, the germ tube test, cornmeal
agar, slide cultures, special agars (e.g., CHROmagar Candida

media) and biochemical tests.

[ Y

364-725 aTVIngmaziiAuiuIne1adin 1
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Identify Pneumocystis jiroveci in respiratory specimens and

describe available staining methods for this organism.

Y

364-725 aTVIneuaziiguiuIne1ndin 1

Identify Pneumocystis jiroveci in respiratory specimens and
staining methods for this organism.

Y

364-725 aTVIneuaziiguiuIne1adin 1

q

Identify the following fungi based on colony morphology and
microscopic appearance: Aspergillus spp, Penicillium spp,
Histoplasma capsulatum, Coccidioides immitis, Fusarium spp,
Penicillium marneffei, Pseudallescheria boydii, and

Zygomycetes.

Y v oa

364-725 9@ uazilauiuine1adin 1

Identify the following fungi based on their appearance in tissue:
C. Immitis, Blastomyces dermatitidis, H. Capsulatum, and P.

Jiroveci.

[

364-725 eI uazilauiuine1ndin 1

Major classes of antimicrobial agents used to treat fungal
infections.

Y

364-725 9@ uazilauiuine1adin 1

Interpret culture results using morphological characteristics of
major fungal pathogens and predict the clinical significance of
an isolate.

Y

364-725 aTVIneuaziiduiuIne1adin 1

Susceptibility testing methods for yeast and fungi and discuss

the interpretation of susceptibility testing results.

LY

364-725 aTVIng ez iiduiuIne1adin 1

Candida spp that are typically resistant or have reduced

susceptibility to azole antifungal agents.

o

364-725 a%Vine ez iAuiuIvendin 2

Parasitology

Major characteristics of diseases caused by parasites including
clinical presentation, transmission, pathophysiology, and

epidemiology.

Y o oa

364 - 725 Ya¥VIneuaziauiuIne1ndin 1

Life cycles of intestinal, tissue, and blood parasites.

Y o
q

364 - 725 Ya¥VineuaziauiuIne1ndin 1

Clinical presentation and the morphological characteristics used
to identify Plasmodium spp. (P.
falciparum, P. vivax, P. ovale, P. malariae and P. knowlesi) and

Babesia spp.

Y o

364 - 725 TV waziiANiuIeadin 1

Proper specimen collection, transportation of specimens, and

processing methods for ova and parasite examinations.

364 - 725 TV maziiANiuIeadin 1

Preservatives, reagents, and stains used in the ova and parasite

examination.

364 - 725 TV maziiANiuIeadin 1

Important morphological characteristics used to identify
pathogenic and nonpathogenic parasites in stool ova and

parasite permanent smears and concentrates.

Y o

364 - 725 @a%ﬁ‘w&J’lLLazqﬁqmlﬁwmﬂﬁﬁﬂ 1
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Immunoassays for the detection of parasites

Y v a
q

364 - 725 9a3VInewaziANiuIe1adin 1

Morphological appearance of parasitic larva or adult worms that

may be directly observed in clinical specimens.

Y o

364 - 725 VI ez iANiuIve1adin 1

Important characteristics used to identify common medical
arthropods.

)

364 — 725 9a3VInewaziANTuIe1Adin 1

q

Mechanisms of action of the major classes of antiparasitic

agents.

Y @

364 — 725 9a3VIngmaziANiuIe1adin 1

Virology

Major characteristics of diseases caused by viral pathogens,
including clinical presentation, transmission, pathophysiology,

and epidemiology.

Y

364 - 725 aT3VInegmazAuiuIe1adin 1

Viral pathogens that cause diseases in specific patient
populations, including children, immunocompromised patients,
and transplant patients.

Y

364 - 825 ATVIN WA NANTUINEIAGTN 2

Proper specimen collection, specimen transportation, and

processing methods suitable for the pathogen level.

@

364-725 a¥ImMeaziiAuiuInendin 1

q

Tissue culture techniques and typical cytopathic effects seen
with the growth of commonly isolated viruses in tissue culture
(e.g., cytomegalovirus, herpes simplex virus, varicella-zoster
virus, adenovirus, enteroviruses, influenza viruses, and
respiratory viruses). Hemadsorption test and immunofluorescent
staining techniques used for the identification of viruses grown

in tissue culture.

o

364 - 725 Ya¥VineuaziauiuIne1ndin 1

Molecular techniques (qualitative, quantitative, reverse
transcription, LAMP, RPA, sequencing, etc.) for viral detection,
identification, and monitoring.

o

364 - 725 ATV maziiAuiuIeadin 1

Serological testing methods used to detect HIV antibodies (e.g.,
enzyme immunoassay, Western blot, and immunofluorescent
assay) and appropriate HIV testing strategies for adults, children,

and neonates.

Y

364 - 725 9@a¥VInewazlAutuINeAdin 1

Advantages and limitations of rapid tests used to detect specific

viruses.

Y

364 - 725 9@aT¥VInewaziAuTuIeAdin 1

Interpret results of molecular and antigen/antibody tests for

hepatitis viruses, herpes viruses, and other viral pathogens.

A

ALY

364-825 @Y UALY

i
364-923  @TIMUALI

Identification and interpretation of transfusion-transmitted viral
infections.

364-825 ﬁ;a%ﬁwmLLazqﬁﬁuﬁuf‘mmﬂaﬁﬂ2

q
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[ )

dentification and interpretation of vaccine-induced immunity | 364 - 725 9a33InguaziiAuiuingadiin 1

versus natural infection.

Y o

Demonstrate knowledge of antiviral agents, resistance 364 - 725 @aTVInewaziANiuIe1ndin 1

mechanisms, and susceptibility testing methods for antiviral

agents.

4.2 113A5MWIU{URNNT vinwe seinanis

IUIUATIVBINTSIUS
o *UQ v ‘VI&HEJL‘W@
N1INIIINNURIUNUNNIT YR Y o o
4 UjuRnae Juna (FuUNANN9)
AULDY
Bacteriology
Gram stain of clinical specimens (e.g., respiratory, wound, 2 cases gunNawazlana
CSF, hemoculture) @uTN 1)
Susceptibility testing: broth microdilution, disk diffusion 2 cases guNaaslana
(Ul 1)
AFB stain 1 case D1uNauazUana
(Ul 1)
Modified acid-fast stain 1 case guNaaslana
(@l 1)
Interpret colony appearance, media reactions, and rapid 2 cases ruNaLaziUang
test results used to classify common gram-positive and (Fu9 2)
gram-negative pathogens
Automated system for biochemical tests 2 cases wUana
@udn 2)
MALDI-TOF MS for bacterial identification 2 cases guNaaslana
@uln 2)
Molecular methods for bacterial identification 1 case guNaaslana
(AUl 2)
Mycobacterial susceptibility testing: MGIT, broth 1 case guNakaslana
microdilution, agar proportion method (U9 2)
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Molecular methods for Mycobacterium tuberculosis and 1 case uNauazlana 970
rifampicin resistance detection FIYUNANIT NAFDY
(37 2)
Virology
Molecular virology (manual or automated system) 2 cases uNauazlana 970
FYNUNDNIT NAFDU
(37 1)
Serological virology (manual or automated system) 2 cases uNauazlana 970
FIYNUNANT NAFDU
(37 1)
Rapid diagnostic tests: Immunochromatography 2 cases uNaLazLUaNg
(37 1)
Cytopathic effect from direct examination (Tzanck smear) 1 case uNaaziuana 310
or direct immunofluorescent FIYNUNANT NAFDY
(37 1)
Mycology
KOH smear, wet preparation 2 cases uNakazkUaNg
(37 1)
Cryptococcal antigen test, Galactomannan enzyme 1 case uNaLazLUaNg
immunoassay (‘f?uﬂﬁ 1)
Fungal culture by commonly used plating media 2 cases DuNauazUaNa
(37 1)
Giemsa, GMS, and IFA staining for Pneumocystis jiroveci 1 case g1uNatlazulana
(37 1)
Fungal identification by colony morphology on standard 1 case DuNauasUaNa
media, the germ tube test, cornmeal agar, slide cultures, (‘f?uﬂﬁ 2)
special agars (e.g., CHROmagar Candida media) and
biochemical tests
Identify the following fungi based on colony morphology 2 cases DuNaLazUaNa
and microscopic appearance: Aspergillus spp, Penicillium (‘%u%ﬁ‘l 2)
spp, Histoplasma capsulatum, Coccidioides immitis,
Fusarium spp, Penicillium marneffei, Pseudallescheria
boydii, and Zygomycetes.
Susceptibility testing for yeast and fungi 1 case DuNauaziUaNa
(37 2)
Parasitology
3 cases guNaLazLUaNg

Direct stool examination

(D9 1)
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_ 1 case g1uNatazulana
Stool concentration Yol
(FuUn 1)
, , 1 case DuNakaziUang
Trichrome stain Yol
(FuUn 1)
. . 1 case DuNalkaziUang
Giemsa stain Y o
(FuUn 1)
Modified acid-fast stain for Cryptosporidium hominis, 1 case DuNauazUaNa
Cyclospora cayetanensis, and Cystoisospora belli (U9 1)
Modified trichrome stain / Gram-chromotrope for 1 case DuNauazUaNa
Microsporidia (TudN 1)
dentif o based ol 1 case DuNauasUaNa
entify parasites based on gross morpholo [

P : P & (TUUN 1)
Identify common medical arthropods based on gross 1 case DuNauasUaNa
morphology using dichotomous keys (U9 1)

4 . . , 1 case DuNauasUaNa
Immunodiagnosis for common tissue parasites Y o
(Fuln 1)
Molecular techniques for the diagnosis of parasitic 1 case uNakazkUaNg
infection (Fud9 1)

5. Clinical Chemistry and Toxicology

[

51 auiinugiu 1san3anig Wseaaunisalnisiasujuans

Wann LHUIUNNSINNSEDU

Assessment of pulmonary function: blood gases and oxygen o e
364-724 \dPaun 1

saturation
Acid-base chemistry, electrolytes, and relevant disorders 364-724 \ALAALN 1
Assessment of renal function 364-724 \p3lAann 1

Cardiac biomarkers for the assessment of coronary artery diseases | 364-724 \@iladtn 1

Assessment of liver and biliary tract status 364-724 Lpdlpatin 1
Assessment of thyroid function 364-823 LALAATN 2
Assessment of pituitary function 364-823 LAdiAALN 2
Assessment of adrenal function 364-823 LALAATLN 2
Assessment of reproductive function and prenatal testing 364-823 LANAATN 2
Assessment of pancreatic, gastric and intestinal function 364-724 WwiPATN 1
Assessment of glucose and evaluation of diabetes mellitus 364-724 \ALlAALN 1
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Assessment of mineral and bone metabolism

364-823 wpdAatn 2

Assessment of porphyrins and disorders of porphyrin metabolism

(Toxico)

3604-823 Lpdimatin 2

Trace element assessment (Toxico)

P

Vitamin assessment

364-823 LAdlAatn 2
364-823 wpdAatn 2

Lipid and lipoprotein assessment

364-724 pilaadin 1

Serum and fluid protein assessment

364-724 \ailAdiln 1

Pediatric biochemistry

a

364-823 LpdiAatin 2

Pharmacokinetics and Pharmacodynamics

P

364-924 \adlpatin 3

Therapeutic Drug Monitoring

364-924 pdiAatin 3

Drugs of abuse e.g. opiate, amphetamine and cocaine.

364-924 piAatn 3

Toxicologic syndromes including cholinergic, anticholinersic,

sympathomimetic, opiate, sedative, hypnotic.

364-924 piAatn 3

Drug overdosed or poisoning e.g. acetaminophen, salicylates,
alcohols and glycols, barbiturates, tricyclic antidepressants, carbon
monoxide, organophosphates, and carbamate, digoxin, lead, iron,

and cyanide.

364-924 wwiAadn 3

5.2 N1305aN9RRUURANTT vinwe wievinanis

IUIUATIVDINSITUS

N13AIIMNRIUHURNS

UfuRnae

AULDY

danm

NN

(BUUNA1NKAIT)

Analytical technic and instrumentation in clinical

chemistry

Spectrophotometric

Seundnnisuaz
Toas3ae 9
3
(364-724 1pilpdiin 1)

> :
&

(Fudn 1)

Electrochemical

Boudndnnisuay
Toas3ae 9
3
(364-724 \pilpdtn 1)

o oA

(TuUN 1)

Enzymatic

Seunannisuaz
ToA235819 9
3
(364-724 \pdiAailn 1)

P :
& o~

(Fudn 1)

Enzyme multiplied immunoassay

Boudndnnisuay
ToA53Ae 9
3
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UIUATIVDINSITEUF

N8R

¥ '
7.9 A o\

P :
&

(364-724 \pilAdin 1)
(Fudn 1)

Cloned enzyme donor immunoassay

BSoudndnnisuay
JoA235ei1e
(364-724 \pdladiin 1)
(@it 1

Microparticle enzyme immunoassay

Seudndnnisuay
ToA235919 9
3
(364-724 \pdipdiin 1)

P !
&

(Fudn 1)

lon-selective electrode

Soudndnnisway
ToA2336i19
(364-724 \afiAddin 1)

(waq‘

i 1)

Mass spectrometric

Seudndnnisuas
ToA133Ae 9
3
(364-823 \pdlAdiin 2)

(waq‘

i 2)

Principles of laboratory robotics and automation

strategies

Lab Automation

BSoudndnnisvihnuuas
N153ANF69 )
(364-724 1pdiadiin 1)

G

(TuUn 1)

General principles of assay calibration, quality control,

and the need for calibration verification

Quiality control

1# run QC MemnuLea

Anseinauazunladgm

o waldrunas
(364-724 1pdipdiin 1)

> ;
&

(Fudn 1)

Interferences

Interference

Case-based
discussion
(364-724 1pilpdiin 1)

> :
&

(Fudn 1)

Case based discussion of Clinical Chemistry*

Pulmonary function: blood gases and oxygen saturation

Case-based discussion*

(364-724 \piipadin 1)
(@ud9 1)

Acid-base chemistry, electrolytes, and relevant disorders

Case-based discussion*

(364-724 \piipadin 1)

(TuUN 1)

Renal function

Case-based discussion*

(364-724 \pdiAdiln 1)
(@ud9 1)

Cardiac biomarkers

Case-based discussion*

(364-724 \pdiAailn 1)
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UIUATIVDINSITEUF

N8R

¥ '
7.9 A o\

i 1)

Liver and biliary tract status

Case-based discussion®
(364-724 \pdlAdin 1)
(@udN 1)

Pancreatic, gastric, and intestinal function

Case-based discussion*
(364-724 \pdlAdin 1)
(Ul 1)

Glucose and diabetes mellitus

Case-based discussion®
(364-724 1piipdiin 1)

> :
G

(TuUn 1)

Lipid and lipoprotein

Case-based discussion*
(364-724 1pdipdiin 1)

> ‘
&

(Fudn 1)

Serum and fluid protein

Case-based discussion*
(364-724 1pdipdiin 1)

v :
G

(TuUn 1)

Thyroid function

Case-based
discussion*
(364-823 wnilnddn 2)

v :
G

(TuUn 2)

Pituitary function

Case-based discussion*
(364-823 ipdipdiin 2)

> ‘
&

(Fudn 2)

Adrenal function

Case-based discussion*
(364-823 wnilddn 2)
@ud 2)

Reproductive function and prenatal testing

Case-based discussion®
(364-823 wnilddn 2)
@ud 2)

Mineral and bone metabolism

Case-based discussion*
(364-823 1pdindiin 2)

> !
&

(Fudn 2)

Porphyrins and disorders of porphyrin metabolism

Case-based discussion*
(364-823 wnilddn 2)

o oA

(TuUN 2)

Trace element

Case-based discussion®
(364-823 ipdipdiin 2)
(U9 2)

Vitamin assessment

Case-based discussion*
(364-823 1pdlndiin 2)

> :
&

(Fuln 2)

Pediatric biochemistry

Case-based discussion*
(364-823 ipdipdiin 2)
(@ud9 2)

Interpretation of Toxicology tests

Drugs of abuse

Case-based
discussion*
(364-924 \pilddn 3)

P :
& o~

(FuUn 3)

Toxicologic syndromes

Case-based

discussion*
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(364-924 \pdipdiln 3)

(FuUn 3)

Case-based discussion®

Drug overdosed or poisoning 1 2 (364-924 \nilndtin 3)
(Tl 3)
Case-based discussion*
Methods of toxicology Testing and management 1 2 (364-924 iniladtin 3)
(U7 3)
Case-based
Principles of specimen collections and laboratory discussion*
1 2 (364-924 \nilddn 3)
interpretations for forensic and toxicology trace evidence Git 3
* wlanaTiunueIN1InI9ean
6. Molecular Pathology
6.1 anwiugiu Tsavianag videsnunsaimatasufinns
Lﬁa‘lﬂ'] LNLIIUNISANNTSEOU
Basic knowledge of molecular biology (DNA replication, 364-726 IUANAASILUNEINSUNYD
transcription, translation) Inenedin
Genetic variation (SNV, CNV, aneuploidy, chromosomal 364-726 VYANERSILUNEIVSUNYDS
rearrangement) Ingaan
Principle of cytogenetics 364-726 IUANAASILUNEINSUNYD
IngAaUn
Cell and tissue culture techniques 364-861 ManN15V0WIDIURURNIIIY
GAGIRRITEY
Principle of molecular technique 364-861 nanN15v0WiDIU URNIIIY
GAGIRRIEY
Abnormal karyotyping in prenatal and postnatal specimens 364-726 UANAATILUNEINTUNYD
(aneuploidies, microdeletions, or chromosomal translocations) Ig1Aaln
Chromosomal abnormalities with specific hematologic disorders 364-726 UANAATILUNEIUTUNYD
Ing1Aaln
Preimplantation, prenatal, and postnatal genetic testing 364-861 Mﬁﬂmimmﬁaﬂﬂﬁﬁamin‘u
ANANTI LU
Rare genetic disorders (Mendelian inheritance, trinucleotide repeats, | 364-726 VIYFANERTI L UNAUSUNYD
imprinting disorders, mitochondrial diseases) Ig1Aaln
Pharmacogenomics 364-726 IUANAASI IUNEINSUNYD
INYIAGLN
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Molecular testing for specific hematologic disorders (thalassemia,

hematologic malignancy)

364-861 NENN13V0WIDIURURNIILIY
AERSa LY

Mutation testing for targeted therapy and monitoring

364-861 naNN13V0WDIURURNIILIY
AERSa LY

Advanced technology (microarray, sequencing, NGS)

364-861 wann15UoisU uRNTLIY
ARGIERISH

Genetic risk assessment

364-964 MsliAUSnYIMaiugAans
dnsunendinenain

Genetic counselling®

364-964 MRSy IMaiugAans
dmiune§inendin

*common genetic disorders ** Uncommon/ complicated genetic disorders

6.2 N3R5V UANTT Vinwe viaiinans

FIUIUATIVIINITEIEUS
v NN
FRONTSUIDNNEENIINYTINYIAALN — % v
Uﬁuﬂﬂqg (¥uUNAINR9)
dann
AULBY

Cytogenetics
Cell and tissue culture 1 1 (3137 2)
Interpretation of karyotyping 3 3 (D7 2)
Fluorescence in situ hybridization (FISH) 1* 2 *LLUaNa/(%’u?Jﬁ 2)
Molecular testing
DNA and RNA extraction 1 1 (%uﬂﬁ 2)
Quantitation and QC of purified DNA/RNA 1 1 (FuT7 2)
PCR: RT-PCR, real-time PCR 1 2 (%Juﬂ‘ﬁl 2)
Interpretation of PCR: RT-PCR, real-time PCR 5 1 (D7 2)
Electrophoresis 1 1 (U9 2)
Sanger DNA Sequencing 1% 2 *wana/ (Fuln 2)
Microarray 1 (@FulN 2)
Next generation sequencing 1 (U 2)
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7. Laboratory Management

7.1 #91un15ain19asUfuRnTg

Wam

HAUNIUNITIANTEDU

Organizational and Leadership Skills

Principles of management and organizational structures

364-962 N13UIMTINN IRV UANS

Human resource systems

364-962 N13U3M5INN 59U UANS

Interpersonal skills: manage, lead, and motivate others

364-962 N13U3MTINN IRV UANS

Decision-making, and effective negotiation

364-962 N13U3MTINN IRV TR

Patient oriented and ethical service

364-931 LYITLAERSUANNNIEd MU
wnngnensInendin

Financial Skills

Financial data collection and financial statement presentation and

analysis

364-962 N13U3MTINNIARIUUANS

Budget for the clinical laboratory

364-962 N13U3MTINN IRV TR

Regulatory Skills

Accrediting agencies relevant to laboratory certification and licensure

364-962 N3UTMTINNS9RIUUANS

Training, certification, licensing, and competency assessment

standards for laboratory professionals

364-962 MIUTMTIANTSVRIUURNS

Laboratory safety

364-962 N13UM5INN59RIUUANS

Standard Operating Procedures (SOPs)

364-962 N3UIMTINNS9RIUUANS

Risk management

364-962 N13UMTINN59RIUUANS

Quality Assurance, Quality Control, Pre- and Post-analytic

Management

Fundamental statistical concepts for laboratory diagnostics

364-962 N3UIMTINNS9RIUUANS

Principles of specimen collection

364-962 N15UTM5IANT YRV UANS

Sources of pre-analytical variation

364-962 N15UTMTIANTVRIUUANS

Delta checks in detecting errors

364-962 N15UTMTIANTVRIUUANS

Principles of post-analytical result processing and data delivery

364-962 N15UTM5IANT9RIUTANS

Determination and the limitations of reference ranges

364-962 N3UTMTIANT TV URNNS

Reference laboratories (choose, use, and monitor)

364-962 N13UIMTINN59RIUUANS

Laboratory Information System Concepts

Laboratory Information System

364-962 NM3UITMTIANISRIUURNS

Hospital Information System

364-962 M3UTMTIANISVOIUURNS

Security and Privacy
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Security and privacy of protected health information

364-962 N15UTMTIANS9BIUUANS

Communication

Laboratory instrument interfaces

364-962 N13UTMTIANS9RIUURNS

Data standards and encoding schemes

364-962 N13UIMTINN IRV UANS

7.2 n13AsIaNeiaUUans vinwe viavinanis

IUIUATIVBINTSIUS

o - o o “ o = N8R
ﬂ'ﬁﬂi’?ﬂ‘l/l']\i‘l/ié]\iﬂ{]Uﬂﬂ'ﬁ NNWYS NIVUMONIT Uﬁ‘Uaﬂ’Jﬁl Y o
gune (¥uUNAINRI9)
AULBY
Regulatory Skills
Internal auditor training 1ISO19011 1 Wheusy (Fu 1)
Laboratory quality system training 1 \[1oUTY (%”Juﬂﬁ 1)
(e.g. 15015189, 15022870, 1ISO15190, MOPH, LA wag 1Y
SUTDINUAINNINTFIUNITIVINTVRRIUFURNT V09319
IneaeneSunndunsUszinelne)
Participation in internal audit 1 FuT 1. L‘fJ‘uﬁ
dunennged
Ul 2 uav 3
: InUURase
Standard Operating Procedures (SOPs) 1 1 e SOP %38 WI
/QM/SP/WI//Supporting Documents 11509
Ful 2 dun
4,97 3 UFTR
Attend laboratory administration meeting 1 L5 UAINTTUNUNIU
AIFUTMTIANTT
Vo UiRns
(il 3)
Quality Assurance, Quality Control, Pre- and Post-
analytic Management
Quiality assurance, quality management, and process 1 1 1 quality project
improvement principles 1 L%IEN
Ful 2 dunm
07 3 URTR
Planning and implementation of new tests 1 1 %1 method
verification 1 (384
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N3ATIANeeUfiAn1s vinwe wiavinanis

IUIUATIVINTSITEUS

NN

¥
[ oA v\

Organizational and Leadership Skills

Workflow analysis

Hnuiauugiiiaue
MTUATIZA
(@FUUA 3)

Participation in recruitment of laboratory staff

Funnn138n15919
job description &g
NAUNWOIUAAINT
($97 3)

Staff performance agreement and evaluation

FUnnn138In15919
job description &g
NSAUNYOIUAAINT
(007 3)

Financial Skills

Unit cost analysis and calculation

WsNAaNTU
AATIERNTNAFDU
Tyl (09 3)
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nangasuseniatsinsindindugs ervndviinermansnisunndadin ngulvinensimenadin

Iuumileinsunasavdngaslidtesndt 29 mitgin

Tnseasrmengns

pneIveAulaAY 22 wdhein

- FwdeRuNugIY 6 Mihefn

- Adefuamznguin 16 ilein

v dankitaenii 1 wuein

- Jyndenamizngaivn 1-3 wiefin
asfinug 6 wiein

syullitiaenin 29 viedin

518797
3.1.3.1 nu2n3vUeAU Ly 22 wdaeha
UL 6 MiIERn
a2 Fasredvn NUBNA
(usT8N8-UUR-Aneftenuies)
Fyrdedunugu
350 - 700 | pMwdangudmsuwnmg 1(0-2-1)
English for Physicians
350 - 710 | Imeneansniswnng 1((1)-0-2)
Medical Sciences
350 — 740*% | A1SUSUISIANISEISULINE 1((1)-0-2)
Management for Physician
350 — 791 A5ANYINI9AALN 1((1)-0-2)
Clinical Education
350 - 890* FFN5N19sEUIRINe 2((2)-0-4)

Epidemiological Methodology

*mynetesedmndnisusediunaidu S vunede fiu wise U vuneds liku wazldihunmunausdussfunssuiedvasay

F15UNUS 6 U

SWEIY

Io5183% WU2EAA

(ussene-UfuR-Aneiienuas)

350-800 | @nsiwus

Minor Thesis

6(0-18-0)

*yynedaseivfinsusediunadu S vunefl iy e U vunede ldiu warldihunfuiaudussduaruuundvazay
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JdsAulRNIZNguIY 16 wlein

.- P nuEin
SASIY YBIWIVN
(UsT8N8-UUR-Anwrftenuies)

364- 721 Tadininen 1((1)-0-2)
Hematology

364 - 723 NUAEATUIANSlaRRLaENITUIATSIER 1 1((1)-0-2)
Transfusion Medicine and Blood Banking |

364 - 724 wilmaln1 1((1)-0-2)
Clinical Chemistry |

364 - 725 RIVINemazANiuIendin 1 1((1)-0-2)
Clinical Microbiology and Immunology |

364 — 726 NYAERsIlULd S UNESIneAdiln 1((1)-0-2)
Genomic Medicine for Clinical Pathology

364 — 821 STUUNTTULEDA 1((1)-0-2)
Coagulation

364- 822 NUAAASUINNTIaRRLAZ N1S5UIAISIEADA 2 1((1)-0-2)
Transfusion Medicine and Blood Banking |l

364- 823 whilaaln 2 1((1)-0-2)
Clinical Chemistry I

364 - 825 ATINYWarNANTWINe AN 2 1((1)-0-2)
Clinical Microbiology and Immunology |I

364 - 861 nanN1svesieslfuinisvAmansaluy 1(0-2-1)
Principles of Genomic Medicine Laboratory

364- 921 NUAAASUIANTIaRRLAZN1S5UIAISIADA 3 1((1)-0-2)
Transfusion Medicine and Blood Banking Il

364 - 923 RIVINemaziAuiuIneadin 3 1((1)-0-2)
Clinical Microbiology and Immunology |l

364 - 924 wilAaln 3 1((1)-0-2)
Clinical Chemistry Il

364 - 961 Tafininenmaiin 1(0-2-1)
Clinical Hematology

364 - 962 N5UTMSINNTSTRUURng 1(0-2-1)
Clinical Laboratory Management

364 - 964 mslirUinymeiugmansdmiune1sinendin 1(0-2-1)

Genetic Counseling for Clinical Pathology
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FnFNANIEAFUIV 1-3  wigin

.- . - N
EV RN ¥318391 o~
(Uss8-UJURA-An¥Ia8AuLe)
364 - 796 anIsAlINeIAdn 1(1-0-2)
Clinical Microscopy
364 - 827 NSARATINYIAENTNITUNNE 1(0-2-1)
Medical and Scientific Commmunication
364 - 931 NYISEAEnIuazNMIgE UL NE T INeAaTn® 1(0-2-1)

Medical Ethics and Laws for Clinical Pathologist

*yyngdaneiviinsusediunady S vunefls sy e U vunede ldiw warldihunfuinudussduasuuundvazay

BHUNISANE

JUUN 1 AnTsAneIn 1 - 2

350-700 ME1SINGuamMIULNNG
350-710 INLIAE@ASAISUNNE
350-740 NSUSMITIANTAASULNNE
350-791 n1s@AnweAdin
nguv M5 Inendin

364-721 Tadnnen

364-723 NvFnansusnsladinuagnssuiasiden 1
364-724 pilpatin 1

364-725 ¥ arlauiuIngndin 1
364-726 VANENIILUNEMSUNE1TINe1AATN
364-796 YanssAInenatin Gynden)

39U

JUUN 2 n1an1sanen 1 - 2

350-890 35N15N195¥UNNINEN
350-800 @1SUNUS
nguvMensInendin

364-821 S¥UUNSIULGDN

364-822 NuFansusNIslainuaznssuAsiden 2
364-823 LALAATLN 2

364-825 TN MarAUiUINendin 2
364-827 msAeasinemaninisunng Gunden)
364-861 nanN15v0ITRIU URN1IIYANERST Uy

37U

_ e e

= e e e
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= e
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350-800 @1UNUS

nguIvMeNsInendiln

364-921 LFAIFNSUINSARALATNISEUIAISEDN 3

o

364-923 ¥ WargANiUINeInatn 3

364-924 pimAadn 3

364-931 NYITEAANTUALNYIEENTURNENENTINeAGTin Gy nden)
364-961 lainIneAain

q
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1 a

WNUTILEAINTIINTZANBANNTURAYOUNAANSNSITUFTEAUNANGAT (PLOS) gngudv (Curriculum Mapping)

q

@ A uSuRnveunan O AnuduRnsousas
WUYHN
NguAY (uss8n8-Uf{UR- HagWSNssEuiIEAunangns (PLOs)
fAnwflenuLe)
a2 L% s &J
AUIUIAVNUZIUY PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6
350-700 N8N uaMmTULNNG 1(0-2-1) L O
350-710 INYIFEATNITEANG 1((1)-0-2) o o O
350-740 A1SUSWITIANITAINSU
. 1((1)-0-2) @) o
LWne
350-791 ANSANYINIARTN 1((1)-0-2) o @)
350-800 @nsinus 6(0-18-0) o @)
350-890 35N1TNITEUININGN 2((2)-0-4) o @)
nguY M5 Inendiin PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6
364-721 lasininen 1((1)-0-2) O [ ) @) [ ) O O
360-723 NIFEASUSNTIaRALaENIS
) o o @) o @) O
surAsiden 1 1((1)-0-2)
364-724 \@dlpaiin 1 1((1)-0-2) @) o @) o @) @)
364-725 981N ANANAUINET 1((1)-0-2)
i 3R @) (Y @) [ @) O
AaLN 1
364-726 LFEEASIULE S UNETINGN 1((1)-0-2)
364-821 SLUUNITWILLADA 1((1)-0-2) @) o O o O O
364-822 LIAENSUSNNSaRaway 1S
. o ] @) o @) @)
SUNASLEEN 2 1((1)-0-2)
364-823 LadlAaiin 2 1((1)-0-2) @) o @) o @) @)
364-825 9a¥13NYLaANANAUIN
an t 1((1)-0-2) O L O L O O
AaLN 2
364-861 NaNNN5VBIRIUNURNTSLIY
= - 1(0-2-1) ¢ o O & OO0
ARSI
364-921 L¥FERsUSNIsainwarnIg
. o @) ] @) o o
suIASEEN 3 1((1-0-2)
364-923 AN MATATANNUINYN
: vt o ] ] o O O
A33n 3 1((1)-0-2)
364-924 \adiAatin 3 1((1)-0-2) @) o o o @) @)
364-961 laiknInenAaiin 1(0-2-1) o o o o @) @)
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ni2enn
NguAY (Us5818-UUR- HAANSN13IU3IEAUNangns (PLOS)
Anwdtenies)
364-962 NMFUINTIANTS
- 10-2-1) ¢ o e 010 @
NOIUHUANT
364-964 MRSy IMaRUgAans
o v o an “ 100-2-1) ® o o O O O
dwfunensadin
I udenaniznguIvn PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6
364-796 YanssAIng1Aain 1((1)-0-2) ©) L ©) L ©) ©)
364-827 NsAeANTINENNANS N1TUNNS
1(0-2-1) O O ® ® O O
364-931 VYITUAANTUAL NV
° ) '3 ae.a aa 1(0_2_1) O . O . . O
dwsunnmdne13inenadn
nguvINensInendin
IsAulanIznguIvINeIINeadtn
364-721 Tadinanen 1((1)-0-2)

Hematology

AnufuaziinugiAsaiunisnsin nsudanadiuiunazsinveasinidenlunuuniuazaudiedising
Wasuwawnadon ngl¥iasiafifimaluladeneg fu $Bmuauquaimidenldisnmeaouimnzauiuinsugiu
YawiRIU URAN"T GﬂgumauLLazmi‘dﬁﬁ’amaammmamaﬂmnmaaumqﬁawﬁﬂ’amﬂaﬁm%wm‘mgwm UFTBAIVANAMATN
nadenldiBmanaseulimunzantuaniunisaling @ uianuiuasinuaieatunismsafidingannduaeia
Jaymmaladininen Tﬁﬁé’ﬂmsdms’m%mﬁaﬁgﬂﬁaa naonIunszuumslunseieutudoiievidudladdmiunms
929 uazndnnslunsliisiiausing 4 mamedinen iletasitedelsaliignieausiue

NBAWSNSEEUS: HSBuansnsn

&0
1. ﬁmmiuazﬁﬂwﬂummﬂaNaai’ﬂmw,l,amﬁmaaLﬁmﬁa(ﬂiuﬂuﬂﬂaLLamu{Jw Viﬁmim?{ammawmﬁam
ﬁmmiuazﬁﬂwLﬁmﬁumimwéﬂdamnmﬂﬁﬂwﬁﬁ{‘]zymmﬂaﬁm%mm
fanuiieafudemsszidlunmsnnanazilanammaaeumaresujifinisifioidedelsadonuaz uumatesiy
uazlAly
4. YszuumsdmaamsiesljiRinisiiedlederenidammdainine
The theory and skills required for blood count; the interpretation of the number and type of
blood using various technological methods in normal people and patients with changes of blood; an awareness
of quality control procedures and selection of suitable methods by considering budgetary constraints of a
laboratory: procedures and practices including the interpretation of hematology lab results and control of its
quality; selection of tests suitable for different situations as well as the theory and practical skills of specimen

tests (Bone marrow and lymph node) of patients with hematological disorders; correct submission of including
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its preparation in order to make slides for investigation; the principles of using special pathology to support
accurate diagnosis

Learning outcomes: Students are able to

1. Possess knowledge and skills in interpreting the quantity and types of blood cells in both healthy individuals
and patients with hematological alterations.

2. Acquire knowledge and skills related to the examination of patient specimens with hematological concerns.
Understand the precautions necessary in conducting and interpreting laboratory tests for diagnosing blood
diseases, including prevention and intervention strategies.

4. Be familiar with the laboratory specimen submission process for diagnosing patients with hematological

issues.

364-723 wYAEnsUSNslaiauaznIssuIAIsiAen 1 1((1)-0-2)
Transfusion Medicine and Blood Banking |

Anwinanquiuazniafuadiunemaninisuinislafinwazsuinisiden dermianszuiunisdy
Unaladin msndndenuazdiudsznouvendon msmuuamniiiefesnszuIunsquatazmsvudadon udnns
THduisznevveadeansaddnediannzay wadansnyameiesjiinsiineadesiusuasiden msguarie
WaEinaN1s therapeutic apheresis wagmsdgnavedeizuazlansegn

NadWsNsIeus: fieuaiunse

fanuslunmsussiliukaguaguiamiion

2. fianudfiunsudnuaznisauauaundudsznoudensiaiiag sudsteustlunslidulszneuidonotie
Wiangau
fanusluitadegthe nsshw wazlesiu nsunsndauainnisiudiulseneuidon
fmmslunisuszdiu wazquarfine isndusiodldiunissnulag therapeutic apheresis
farudiugunsmansuinislaiin wasinomsfifendes
ﬁmmj’ﬁ&Jaﬁusﬁ'aﬂﬂﬁ??maamﬂ%'d’suﬂizﬂauLﬁam FaA155¢ 39l uNInTIaTLUANANITNAAD UNIWBIUURN51Y
mansuInislaiin

o AW

7. Ssruunsdemsiamaiesjiimsualimuinm iedtadouasinuniiiefiityvmansmansuinisladi

A study of theories and practice in transfusion medicine and blood banking, including blood
donation process, blood components production, quality control procedure, blood cold chain, clinical use of
blood components, laboratory testing, therapeutic apheresis, organs and hematopoietic stem cell
transplantation

Learning outcomes: Students are able to

Evaluate and care for blood donations

2. Explain the production and quality control of various types of blood components, including indications for

the appropriate use of blood components.
Evaluate transfusion complications, including treatment and prevention
Evaluate and take care of patients that need to be treated with therapeutic apheresis

5. Describe basic knowledge of blood service medicine and related procedures
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6. Describe the indications for appropriate use of blood components, precautions for examining and
interpreting blood service medicine laboratory test results

7. Explain the system for sending laboratory tests and giving advice to diagnose and treat patients with
problems in blood medicine
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Clinical chemistry analysis for diagnosis, prognosis, and therapeutic monitoring; basic principles
of analytical methods for metabolism and abnormalities of carbohydrates, lipids, proteins, enzymes,
electrolytes, and blood pH; analysis and interpretation of profile tests for assessment of liver, pancreas, kidney,
heart and blood vessels; factors affecting the laboratory tests; quality control in the clinical chemistry
laboratory

Learning outcomes: Students are able to

1. Explain the analytical methods for the clinical chemistry testing, the principle of instrumental automations,
the factors affecting the analytical process, and the quality control of the clinical chemistry testing.

2. Interpret and relate the laboratory results to the biochemical changes linked to the organs’ pathology
accurately and appropriately.

3. Explain the advantages and limitations of the clinical chemistry testing and provide guidance on how to
choose and use the laboratory tests appropriately.

4. Explain the steps for determining the critical value and discuss with the team.
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The study of microorganisms: bacteria, fungi, parasite and viruses which are important to
medicine also the body's immune response system, emphasizing on the laboratory diagnosis of infectious
diseases and non-infectious disease covering the processes of specimen collection, transportation and
laboratory procedures for identification of the micro-organism, microscopic examination, rapid test methods,
isolation and identification of the microorganism by biochemical and immunological methods, and antimicrobial
susceptibility tests; the use of molecular biology principles to diagnose infectious diseases focusing on analysis
and laboratory interpretation as well as laboratory management such as the evaluation of reagents, selection of
reagents and test methods, quality control procedures and risk management of infection including methods of
disinfection and disposal of hazardous wastes generated at the laboratory

Learning outcomes: Students are able to

Describe the function of the immune system.

Describe the importance of pathogens and immune responses.
Describe the principles and interpret the results of pathogen diagnosis.
Explain the importance of the pre-analytical phase.

Inform the principles and mechanisms of antimicrobial medications.

S e

Advice the appropriate laboratory techniques for infectious diseases.
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Principles of knowledge in human genome, construction and interpretation of pedigree,
cytogenetics, molecular genetics, genetics of cancer, common and rare genetic disorders, genetic screening,
pharmacogenetics, medical genetics, standard applications of genomic medicine, regulations and quality
control of genomic medicine

Learning outcomes: Students are able to

1. Explain basic knowledge in human genome and medical genetics
2. Write and interpret pedigrees

3. Explain common genetic disorders

4. Search for information on genomic medicine

5. Apply for standard genomic medicine
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Study of the theory related to the role of the main factors which cause thrombosis, such as
vessel platelets and blood clotting, including the mechanisms of thrombosis; study of basic laboratory tests to
support the diagnosis of patients with mechanism disorders related to abnormal bleeding and thrombosis

mechanisms as well as the symptoms and the presentation in patients with mechanism disorders related to
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abnormal bleeding and thrombosis mechanisms; study of all laboratory tests necessary for the diagnosis of

thrombosis including the establishment and quality controls of a Coagulation Laboratory

Learning outcomes: Students are able to

1. Possesses knowledge regarding factors involved in the hemostasis system.

2. Capable of diagnosing patients with abnormal bleeding disorders or thrombotic conditions.
Familiar with the laboratory submission system for diagnosing patients with coagulation system issues, and
able to provide guidance on diagnostic submissions
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Transfusion Medicine and Blood Banking II
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A further study of Transfusion Medicine and Blood Banking | covering both theory and practice

including skills for transfusion medicine and blood banking, providing the professional advice for blood donors,

patients, and health care personnel in other fields

Learning outcomes: Students are able to

B A e
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Learning outcomes: Students are able to

Explain the importance of HLA and its related clinical importance in the field of transfusion medicine
Describe laboratory examinations before organ and stem cell transplantation

Tell the basic knowledge of transfusion medicine. and related procedures

Describe the indications, precautions for examining and interpreting laboratory test results related to organ
and stem cell transplantation

Explain the process of collecting stem cells from peripheral blood

Explain the system for submitting laboratory tests and consult in patients with medical problems in

transfusion service and transplantation
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Hormonal analysis and interpretation for assessment of pituitary function, adrenal function,
and thyroid function; analysis of vitamins and nutrients; tumor biomarkers; pediatric biochemistry; biochemical
analysis in maternal serum for prenatal screening; basic principles of clinical toxicology; specimen collection
and storage in toxicology; trace element and porphyrins assessments

Learning outcomes: Students are able to

1. Explain the analytical methods, interpret the results, and describe the factors affecting the analysis of
hormones, vitamins, tumor markers, pediatric and pregnancy biochemistry, including the quality control,
proficiency testing/external quality control, and reference values of the tests.

2. Explain the basic principles, specimen collection and storage in clinical toxicology properly.

Explain the advantages and limitations of the clinical chemistry testing and clinical toxicology and provide

guidance on how to choose and use the laboratory tests appropriately
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A further study of Clinical Microbiology and Immunology | related to microorganisms such as
bacteria, fungi and viruses also the body's immune response system with more specificity that are important to
medicine; emphasizing on the laboratory diagnosis of infectious diseases and non-infectious disease which is
more complicated covering the processes of specimen collection, transportation and laboratory procedures for
identification of the micro-organisms, including microscopic examination, rapid test methods, isolation and
identification of the microorganism by biochemical and immunological methods, antimicrobial susceptibility
tests , the use of molecular biology principles to diagnose infectious diseases, analysis and laboratory
interpretation as well as laboratory management such as the evaluation of reagents, selection of reagents and
test methods, quality control procedures and risk management of infection including methods of disinfection
and disposal of hazardous infected wastes generated at the laboratory. Additional, emphasis is placed on
consistency in interpreting laboratory results with clinical symptoms.

Learning outcomes: Students are able to

1. Guidance regarding the selection of appropriate testing methodologies and the interpretation of laboratory
diagnostics for infectious diseases.

Describe the function of the immune system.

Describe the importance of pathogens and immune responses.

Describe the principles and interpret the results of pathogen diagnosis.

Describe the principles and interpret the results of immunodiagnostic tests.

Explain the importance of the pre-analytical phase

Inform the principles and mechanisms of medicines that can treat infectious diseases.

O N o AL

Knowledge of quality management and safety measures in infectious disease diagnosis, as well as relevant
regulatory bodies and organizations involved.

9. Describe the interpretation of laboratory diagnostic results correlated with clinical symptoms.
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Principles of Genomic Medicine Laboratory
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The principles and procedures of cytogenetic and molecular genetic investigations focusing on
the indications, specimen collection, performing techniques for basic genomic medicine laboratory investigation
and interpretation of results

Learning outcomes: Students are able to

1. Explain procedures of cytogenetic and molecular genetic investigations focusing on the indications,
specimen collections
Perform and interpret basic genomic medicine techniques for laboratory investigation

work with others in genomic medicine
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A further study of ‘Transfusion Medicine and Blood Banking II’ involving the theory and
practice for the skills needed in Transfusion Medicine, ability to analyze the management system, problems and
risks assessment in transfusion services

Learning outcomes: Students are able to

1. Explain the definition and importance of clinical practice and principles of HLA, HPA, HNA gene testing
2. Describe methods for testing the HLA gene and other genes that are important in organ transplantation and

stem cell transplantation, including controlling the quality of tests
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3. Describe the factors that are important for orean transplant, bone marrow transplant, and stem cell
transplantation outcome

4. Can advise the recommendations about transfusion medicine services to doctors. Medical technicians,
nurses, and related co-workers

5. Can advise blood donors and patients who require treatment with therapeutic apheresis procedures

6. Can explain guidelines, principles, or considerations in communicating with the public in matters related to
the transfusion service
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Clinical Microbiology and Immunology I
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A further study of Clinical Microbiology and Immunology Il related to microorganisms such as
bacteria, fungi and viruses also the body's immune response system with more specificity that are important to
medicine; emphasizing on the laboratory diagnosis of infectious diseases and non-infectious disease which is
more complicated covering the processes of specimen collection, transportation and laboratory procedures for
identification of the micro-organisms, including microscopic examination, rapid test methods, isolation and
identification of the microorganism by biochemical and immunological methods, antimicrobial susceptibility
tests , the use of molecular biology principles to diagnose infectious diseases, analysis and laboratory

interpretation as well as laboratory management such as the evaluation of reagents, selection of reagents and
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test methods, quality control procedures and risk management of infection including methods of disinfection
and disposal of hazardous infected wastes generated at the laboratory. Additional, emphasis is placed on
consistency in interpreting laboratory results with clinical symptoms.

Learning outcomes: Students are able to

1. Guidance regarding the selection of appropriate testing methodologies and the interpretation of laboratory
diagnostics for infectious diseases.
Describe the principles and interpret the results of pathogen diagnosis.

Describe the principles and interpret the results of immunodiagnostic tests.

B

Knowledge of quality management and safety measures in infectious disease diagnosis, as well as relevant
regulatory bodies and organizations involved.

Select appropriate laboratory diagnostics for infectious diseases.

Describe data analysis and method validation and verification.

Advice the appropriate laboratory techniques for infectious diseases.

© N o U

Describe the interpretation of laboratory diagnostic results correlated with clinical symptoms
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Special analysis in a clinical chemistry laboratory; method verification; the automated
analyzers in clinical chemistry, the advantages and limitations, and application for the workload; operation and
quality control of point-of-care testing (POCT); pharmacokinetics and pharmacodynamics; therapeutic drug
monitoring; toxins and drugs of abuse, toxic kinetics, and mechanisms of toxicity; methods for quantification

analysis of toxic substances and drugs; interpretation of laboratory results in clinical toxicology.
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Learning outcomes: Students are able to

1. Explain the performance evaluation of analytical methods, the advantages and limitations, and the
selection of instrumental automations properly.

2. Explain the principles of point-of-care analysis, including the tests, the instruments, and the quality control
of testing.

3. Explain the pharmacokinetics, pharmacodynamics, therapeutic drug monitoring, the analytical methods for
drug measurement, and interpret the laboratory test results correctly

4. Explain toxicology, toxins, drugs, mechanisms of toxicity, the analytical methods for toxic substance
measurement, and interpret the laboratory test results correctly
Communicate effectively and efficiently with professionals in a wide range of situations.
Provide guidance on the selection of analytical methods, the method verification, and the selection of

instrumental automations correctly and approximately
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The theory and skills of caring for patients with hematology concerns including the
approaches for the diagnosis, consultations and follow up processes.

Learning outcomes: Students are able to

1. Capable of interpreting hematological test results and providing laboratory guidance to clinical
practitioners.

2. Possesses comprehensive knowledge regarding hematological examinations.
Familiar with the laboratory specimen submission system for the diagnosis of patients with hematological

issues, capable of providing guidance on diagnostic submissions.

364-962 N3UIMNIIANT9RIUGURNS 1(0-2-1)
Clinical Laboratory Management

nouflunismuauAnA MLaYNISUTIMSNUTRIUfURN e tineteliusyansain msdalasadie
B3IANT YINWENINITRY Vinwenanguaneuartotedy seuuamnIn ssuasaunaiesUjiinig wasvinwelunisdoans
NAAWSN1TEEUS: HiSeuansnse
1. awnsauImsdanmsviedunisiviiaannuiazusednsam
2. @nnsodeansiiieimuszuunMnNegeliusEansam
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3. anunsonialselaviosuURNImNannsgIweng 4 ldegregndesuazasuiiu

Theoretical approach to quality control and efficient management of a clinical laboratory,
including the organization, financial skills, regulatory skills, quality assurance, laboratory information system
concepts, and communication skills.

Learning outcomes: Students are able to

1. Capable of managing a laboratory to ensure quality and efficiency.
Communicate effectively to develop quality systems.
Competent in inspecting and evaluating laboratories according to various standards accurately and
comprehensively.

364-964 nsliAdinemeaiugmansdmiunensinetadin 1 (0-2-1)
Genetic counseling for clinical pathology
nsEnuianslimuinumaiugaansungdie nsusadiuduienaulimusnyimsiugeans
IndnervesnsliAaUsne) nsAnunTdseinsiag nslisuugdinnsamaiesfiRinsegamungay
NBAWSN1TEEUS: HiSeuanansn
1. Widsnwmaiugmansuigheldegramungan
2. @ansakusdINInsIviesljuRnisidegrumangay
3. anunsadeanstunislimuusiUSnwungheliegamanyay
Skill development focused on practical aspects of patient care for genetic counseling,
assessment of patients before counseling, psychology of counseling, calculating the risk of recurrence, giving

advice on rational use of laboratory testing
Learning outcomes: Students are able to

1. Provide appropriate genetic counseling to patients.
2. advice on rational use of laboratory testing

3. communicate in giving advice and consultation to patients appropriately

IdenanIEnguIvINE15INeAailn
364-796 YanssAlIngadiin 1 ((1)-0-2)
Clinical Microscopy
msnwABIfunMsUfTRo I eiasdnsaaing q Tldladen 1wy Jaanzuazgaasy Terudsns
Aunmdnuaigmanmenn Msananiaed uazmannadendenansimi elidoyaidadaieatunisinidelsanes
uazlsafiieades mnuinundvesls msvhauinundvesnsidsundasensieillusanisuaslsndu |
NaAWSN1SEEUS: HSBuanansn
1. fmnufiinfumsvaaeunsqanssmiinenatn

2. awsawlanammegeunnanssmiine1naiinla
3. $5ruunsdnsIImeieslfuRniamnansselineindiln anslimuusiilunisdmsiaidadule
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A study of practice for analysis of non-blood body fluids such as urine and stool, including
macroscopic, chemical and microscopic examinations, Providing the diagnostic information concerning mainly
parasitic and associated infections, renal disorders, metabolic dysfunction, and other diseases

Learning outcomes: Students are able to

1. Have knowledge of clinical microscopy testing.
Interpret the results of clinical microscopy tests.
Familiar with the laboratory submission system for clinical microscopy, able to provide guidance on

diagnostic submissions.

364-827 nsaeansTINeAmERsNNSLINg* 1 (0-2-1)
Medical and Scientific Communication

NM3eulAsaINTITe MsruaduasUseliuenanse198e M58 ukALaTUUNANIIENIINITUNNE 113

WNAUDNITIVING MIFTELUNAILNATNUR
[ s Cl Y wva

NAANWSN153EUS: HiTBuaNn
1. Weulpsensidela
2. MaiiauenTIvINslanalisunazynlaeg1aiiuseansam
3. annsadeasiideiuiduliegadiusengan

Writing a research project, searching and evaluation of literatures, reading and summarizing

medical research articles, academic presentation, preparing manuscript for publication
Learning outcomes: Students are able to

1. write a research project

2. perform academic presentations effectively for writing and speaking

3. communicate research effectively to others.

364-931 LVIYIIFANEATUASNYNEFMSULNTENE15INAGTN 1 (0-2-1)
Medical Ethics and Laws for Clinical Pathologist

A ummnudfuntaismansuasngmnefisiunumadume3inenatn Taeiudes
anseUie n1sdnwiAnuduveUie ms‘mNa‘dsﬂwﬂmﬂéadﬂma%m;ﬁﬂa81‘1451%'131/?’6%&1 NSAANE LTU LW
mamsudladgmifleiseuiianainmanesinerddnsuiinansenusionunminveTinve s

NAAWSN1SEEUS: HSBuanansn
1. ferwisunsaiemansuazngrnefiieafunumaiunedineindin Inefuisesdvdgtan mssnwiauduves

¥t
vhausmruiduldlagléindn (professionatism) Tugiuznedinennain
3. Tdwannmisrasemanslunisdndulalunszviunsidaduuas Snemeuvluunumus sunvgnesinenadnle

Introduction to medical ethics and laws for the Clinical Pathologist emphasizing the patient’s
rights, patient data confidentiality, benefit gains from specimen used in conducting case study research, such as
problem-solving guidelines when there are clinical pathology errors affecting and impact on the patient’s

quality of life or patient’s life
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Learning outcomes: Students are able to
Have knowledge of medical ethics for the Clinical Pathologists, emphasizing the patient’s rights and

patient data confidentiality
work with others using professional skills (professionalism) as clinical pathology
Apply medical ethics principles in decision making in the diagnosis and treatment process in the role of a

clinical pathologist
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AMARUIN 4

Entrustable professional activity (EPA)
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AanssudvnAniidesiuld (Entrustable Professional Activities: EPA)

anthiflnousudosdnunusmilineusnileliAnnanisiseus auRnanudedulunsyhianssumanes
Inenadnldotsdase 11 Avnssu il

EPA1 NeNUHENINTIINRI RN Tidesedeunmdne3ineinddnlunsudana

EPA2 2.1 Ysgiiu UTMIIANIS wagsIeuN1IsnIngoundIn1susaaladie

2.2 Uszidlu U339anTs wagsneaunsunsndeuldisszasdainnissuladaunag
diulsznou vadladinysziliukasseauAIngd

Uszilluaz3189IuA1INg A

EPA3

EPA4 11 donor Wag therapeutic apheresis

EPAS5 AMrUAKLININ TR Ty TN UIUNISABUNITNTIAIATIEY
EPAG A Usnwlunisquagdae

EPAT inlvtinsldnsmaaeusgamunzay

EPA8 Y N B R FRY AR R R RV ld

EPA9 Uszidiunazdonmanaaeulvsivioiniosdieln]

EPAL0 atiunsldnsieseilndviossuunismaaeulng

EPAL1 n929UsLlIURIUURNIMILLNANNITFUTDININTFIY

(919893911 McCloskey, Cindy B., et al. “Entrustable Professional Activities for Pathology:
Recommendations From the College of American Pathologists Graduate Medical Education
Committee.” Academic Pathology, Jan. 2017, doi:10.1177/2374289517714283.)
uazRanssuiiniseyeasdenduiolul] lnemeinendusinuede n.-1. wazaniusiusde 1.-a.

n. vhdeRanssdvIniidesiul (title of the EPA)

U dnwMElaNIZLazUeIin (specification and limitations)

. mmmmﬁmwmﬁmm‘ﬁ'Lﬁ'msﬁawmﬁqm (most relevant domains of competence)

4. Uszaunisal Amnus vinye Lanad wagngAnssuisuduielideiuls (required experience,
skills, attitude and behavior for entrustment)

3. wdwEnsaumansUssdiunaiiovseiunuminuasdedensdnaulaldmnunderty
33UYeA (assessment information sources to assess progress and ground a summative
entrustment decision)

2. avandesiulunmsivunssdunsiiuguaindesyeslaveansilneus (entrustment for
which level of supervision is to be reached at which stage of training?) amﬁuﬁmum%u
FnAuanansn (milestones) vosunnduszintuusazdudauaumanzay lnawdleduan
36 Wwau fodlanaUseliuegeieeseau 4 lunn EPA
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EPA Milestones

° S o . s £ s ] & =
MTUATUIAANEINTA (milestones) Waduananisinausuluudasuy
Yarua11130 (level of entrustment) lagdwuARANTSELS WasTaANaNsalUAINTIN FUTINT

Wotiolilale (Entrustable Professional Activities: EPA) waazag1aidu 5 9u aail
Ui 1 aunsaufiinanssulanigldnisnivauvetenansdens nade (L1)

waa

N 2 annsauiinanssulanislanistwuzsvesennnse (L2)

a

N 3 ansauiananssulalaelivetonansdlinnudisviae Wedens (L3)

a o

Uil 4 anunsaufuRnanssulimenuedlagldseiiiugua (L4)
i 5 awnseujuRnanssulamenuedeslidesiiuaua uazamuaugiuszaunisaiten (L5)

EPA U1 | V2 | U3
1. MBNUHANMIATIANVsU RN iR duunmenesineadiinlunisua
L1 L2-L3 L4
Ha
2. Usgidlu USTIS9ANIS LagsI891uNIIELNINTaUNaINISUSIAladnuasy
Azunsngaulifielsyaenainnissuladiniardaluusenavvesladia i R B
3. Useillunag $1891uAINg A L1 |[L2l3 | L4
4. vi1 donor wag therapeutic apheresis L1 | L23 | L4
5. MUUALLININNTAT Y lUNTEUIUNITABUNITATINATIEN L1 |23 | L4
6. Wianusnwilunsauastae L1 | L2413 | L4
7. Mlrsinsianisnageueg 1 unyay L1 | L23| L4
8. inAunMLazAIUaeA BT L1 |L2L3 | L4
9. Uszifiunasidennsnageulmivdeiniesiiell L1 | L2413 | L4
10. edunsignisieseiindunsessuunsnaasuln L1 |23 | L4
11. 9529058 U §URNITINAUTNNITTUTBINIATT I L1 |L2L3 | L4

= X Lo o
*‘IJ 2 L2-L3 SUUE)EquﬂUﬂ’]iVlWﬁE]ULLagﬂﬂ‘U%
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Wt FPNUNANIIATIANIBIUHURNTNARsadaunndwensineradtnlunisuUana
WngngnsIne1nainau130iasisikasulananisnsaaniamesu i ng saufu
Tayan1endlin wazilsulusisnunalauszaunisal Aus Minve LanAd uay
ngAnssuAswdu:
1. A9I9@UAINYNADIVRY patient identification wavdayaniweslUinisneu
. N UANALAL IIUUNE
ANYULIANIZUAY - oy y v awa
v o o 2. Usgiliuanumsngauvesdidinga wlanateyan13nsianieiesujuing uag
RERNE
FIENUNS
3. Weulgadeyanumdiln doyan1asedingl #an15nTIameiesuUaniseuiu wa
N139337NY
4. devirlusieaunaaduanysel Usenaume Yayaiingianuniavieauiiinis
WM 3T iesUuanis uavWeulustayansadiinidinleiu
1. Patient care: PC1
Lﬁummmimm 2. Medical Knowledge and Skills: MK1, MK23.
TN 1NeIT8e | 3. Practice-based learning & improvement: PBLI3, PBLI4
Relevant Core 4. Interpersonal and Communication Skills: ICS3, 1CS4
Competencies 5. Professionalism: PROF1, PROF2, PROF3
6. System-based practice: SBP1, SBP2, SBP3
AsUsELluNG _ _ -
1. Direct observation: LuuUssLiu EPA
Assessment ) . . o
2. Record review of written reports: bUUNBTUNTRYUTIENUNANITNTIA
Methods
A1SANUATLAVANT _
.. 52yl 3lum379 EPA Milestones
MAugua
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EPA2.1

UsZLU USHI5AANIS LaZI189IUNIIENSNYaUNRAINITUSANA LA

ANWULLANITLAY

wEng13inendinansaliniritedenaruimsianisnnzunsndeud

Aetundansusaeladin Uszaunisal Awg Vinwe LaneR wagngAnssudidniy

1. 4nUsedR n3219919me wazUszidueinisuazennisuans welvinsidade
ANLUNINFRUNAINITUTINALATR

2. iduugihlunsguaguinalafinfiAannzusndeundansuinalaiio

3. @eunenutuiinnnsuandeundinisuinalaiin lesey mansaifiiadu

hRRNG . . 5
Han13nsIkazUsTidiuguiaalain n1sitaden1izunsndau Arlugi
oedu dmfuguiaaladin nsUszanunuiuunndgauansddedldsunis
S iy

4. 19n153098un1nzunsndeundinisusaaladinfiodarinstoauluds
Auduinislafinanin1yalng
1. Patient care: PC1, PC2

Lﬁummmimm 2. Medical Knowledge and Skills: MK1, MK2

szﬁ’mﬁy‘ﬁ Aedes 3. Practice-based learning & improvement: PBLI3, PBLI4

Relevant Core 4. Interpersonal and Communication Skills: ICS3, ICS4

Competencies 5. Professionalism: PROF1, PROF2, PROF3

6. System-based practice: SBP1, SBP2, SBP3

AsUsELluNG 1. Direct observation

Assessment 2. Record review of written reports/chart audits

Methods 3. Portfolio

flrﬁ;,mwmgmmi 52yl 3lum1319 EPA Milestones

NINUALA
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EPA2.2

Usziliu USunsannis wazsieaunlsensndaulineuseasnannnissulainwas

druusznauvadlaiin

ANYMELANIY
way U931

windneainendtnaiusalinisidadenasuimsdanisneunsndauliie Uszaadan

msfulafinuazdiuusznevvedlainUszaunisal mnug sinve AAR wasngAnssuiidndu

1. vonuumemIaTIImaiesUiRnmaiteliussiliunmzunsndoulsifis Uszasdainnisdu
lannuazdiuusenauvedlain

2. AuAuUsEIRLarUseiiuoINITHaTINITHANY NINEETIE UaTNaNTIANIY esU uRnIs
iellunsifdadennzunsndoulsifivlszasdanmsiulainuas dnlszneuveslaiin

3. iAuugihlunsquaguasitinanizunsndoulifisuszasdainnisiulafin uas
dudsznevveslaiin saufsnsimusliiimsdndunsivenzas Tumsguagdasssly

4. Jeussnuduiinnasunsndeulifisuszasdannnisiulainuazdiulsznau vesladin
Tnoszymanisaliliinty nan1snsianisiesdfiding n1sidade ansunsndou
Auuzilunsdlifiosnissulafinfiundainnnzunsndeu uas deyansdeansiuunng
HauanzLnIngauvelie

5. doansedreiiszaniamlunisdsdedeyaiiymvesfiiefisenisuily 1wy pending
testing Irifuldmthiimiesviosujiing wmdidiwedld vie unnd Uszdisunaisiden

o 1. Patient care: PC1, PC2
LURAINUIAINU
. o 2. Medical Knowledge and Skills: MK1, MK2
YIUYN _ _ _
Lﬁlmﬁﬁlaﬂ 3. Practice-based learning & improvement: PBLI3, PBLI4
4. Interpersonal and Communication Skills: ICS3, ICS4
Relevant Core
) 5. Professionalism: PROF1, PROF2, PROF3
Competencies .
6. System-based practice: SBP1, SBP2, SBP3
n15UsELEUNG 1. Direct observation
Assessment 2. Record review of written reports/chart audits
Methods 3. Portfolio
ASANUATEAU
o o 52ybilum1579 EPA Milestones
ﬂﬂiﬂﬂﬂ‘U@LLa
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EPA3

elih! Uszlliuazsne9uaning s

wmsne s Ineadinaunsnussifiuuardaninfeafunisseauaing

wosfoAnisdivua Tnsanizidionisudearingfindsusnladn

Uszaunisal A sinve 1anad wazngnssuiidndy

1. L%’ﬂﬁ]%gumaumiﬁ’mumﬁiﬁﬂqa war UM UUALUNITHAIATINGR (1Y NTOU
alUNITUAY LAZETULIY)

dnwazianizuag |2 Uimsdanisidloudaddngilidnsa TnemiFuRnveududiquagiae

A
<
39

LRI MU Joyan1umatnuagNan1snIanIeiesUJURN15au 9 liefiansan
AILSIEIUY WieAusndulunsuds

3. wsAIngAnugauarUie wagliniundu (read back) ANINgANILA

o g v A &My A o e v & 9 ¢ = = A

ilvwediuladn dn1sduiinnisudaluatednualonys eiuds vo-

b

WINANG VOIEFULAY FuIa1 MIVIUNEU wasAuiiudu 4 (§d)
wdaanInginuiUae Tunsainldansaudanudauadiiels (6l
Patient care: PC1

L%@ﬂjmimm Medical Knowledge and Skills: MK1, MK2
TN ITD Practice-based learning & improvement: PBLI

Competencies Professionalism: PROF1, PROF2, PROF3

System-based practice: SBP2

5.

1.

2.

3.

Relevant Core 3, PBLI44. Interpersonal and Communication Skills: ICS3, ICS4

5.

6.

1. Direct observation: wuuUsetiiu EPA

2.

Record review of laboratory reports for read-back notification wuu

NNSUTELIUNG o v e a
Tunnns unladgmin1suianiingd

Assessment ) -
3. 360-degree evaluation: LUUUTELIU 360 DA

Methods . o v e A
4. Review of performed activities LLUUUUWﬂﬂ’]ﬁLLm“U{j@M'}ﬂ’lﬁLLﬁNﬂ’]’Jﬂi]G]
5. Portfolio

NNTNINUATEAUNIT ,

. o eyl 3lunn319 EPA Milestones

NNUALLA
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EPA4

11 donor uay therapeutic apheresis

ANWUTLANY
WAL VoA

uwnngwedIne1adiinanisavin donor wag therapeutic apheresis

Uszaunisal g sine 1nad waznginssuiddu:

1. iayarie uazveaudugey (informed consent) dwmsunisi
sannIstiu

2. Aoansiuunmdiguarioe uaz/vsedtae videruianaladin tileniuaeuniy
Qﬂéfawaqsﬁayjammaﬁﬂﬁﬁﬁ@umiﬂmamﬁﬂﬁmm'i

L4

3. wisamfeunouvivinanis nefinisButunisseydo-unuanadinenier
u3aladin viin veainnns wagsdumisiiagyivinanis

0. vvinamanuduneuiissyly

5. Timsquasnwidleiiannzunsndeuanmsivinons

6. UDNWINNIINTIINIRIUJURNswaziUanan1avasU iR nsneu

WaENaY apheresis

o 1. Patient care: PC1, PC2

EUFIAITUIAITU
. a0 2. Medical Knowledge and Skills: MK1, MK2
IUEYN . _ .
4 . 3. Practice-based learning & improvement: PBLI3
bAEIVB

4. Interpersonal and Communication Skills: ICS3, 1CS4
Relevant Core

) 5. Professionalism: PROF1, PROF2, PROF3

Competencies .

6. System-based practice: SBP2, SBP3
nsUsziiiuna | 1. Direct observation
Assessment 2. Record review of procedure notes
Methods 3. 360-degree evaluationd. Simulation5. Portfolio or Case Log
NISANUATEAY

.o eul3lunn319 EPA Milestones

ATINTAURLEA
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EPA5

3o ANAUAKUINIINITWAT YN TUNIZTUIUATISABUNITNIITATIZHN

wNngne1SINeIddnanusausziliuazdinnistoasdy Jeynn anudanain

waznsUfuRlinssmalunesfiieidesiunszuiunsteunnsadingen

Uszaunsal g finwe Laned uaznginssuiidndy

1. y3ukazAiunisauuleuisdemnvunveaiesuuinis lunsesuiunis
fiou NM1599I9AAT 19t 1A Nsifiudsdansan n1sAnaain nstnds wagnns
QuAAIEINTIY

2. Uszifiudoasds doymn anuianata wagnisujoalinsanuuleuisd
\RerdesfiunszuaunsnounsnsTdingedt (du nsAnaaniin N
lai gnéfes Asdam529713 hemolysis wazUSunadsdmsIaliifivane) deans
fugfdsns veaey wazUssiuteyalunvsyfouvostae

anyMgLanITLaY

Ua3in

3. dansudledgmiisadestunszuiunsneun1snsaiassy (@u a3
den preservative  Tngan nsUfiasdsdansiaiilimanyan uagnng
Ansounmdiile iivdsdmsall)

a. Sudinmsuflatiom wu Je Yunarifadeunmd mgnaiiufiasisdnga
NANTENUYBIAIAIMTIIFOANYNHBIYBINTTAAEY

5. Anoudgynlunszuiunisnaun1snTiadaey lneinmugiie Usuuse

N3¥UIUNS TNeNUANNUaenfsveiy LarausiyaaIng (ani)

. Patient care: PC1

. Medical Knowledge and Skills: MK1, MK2

. Practice-based learning & improvement: PBLI3, PBLI4

WwaANNIANTIUGY

7 \ReateiRelevant o )
. Interpersonal and Communication Skills: ICS3, ICS4

. Professionalism: PROF1, PROF2, PROF3

. System-based practice: SBP1, SBP2, SBP3

. Direct observation: wWuuUsgiiiu EPA

MsUsziiuna . 360-degree evaluation: wWuuUssLiy 360 996"

Assessment Methods | 3. Review of performed activities: wuutuinn1sunladeymn pre-analytical

Core Competencies

N —m, O OO A WO N -

issues

ANSAIMUATEAUNIS

. o 52yl3lun1979 EPA Milestones
Mfiugua
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EPA6

TiAusnenlunisauagiae

ANUMTLANIThAY

wndnedInerdtnaunsaliausnuniiussdnsainuazriuigl fie1131 3o

Jewduatednualdnys WeunnddauarUissesnisuszaunisal Aug vinwe

eAR wazngAnsIuNI LY

1. anudladanunmddguagUiedenisusnm

2. Yszllulsedf 91015 91N19564aRINNARTN FINATIINY LATNITATIINY
v a va ¥y & A 5% Y v =<
wesUfjiRn1svesthe TulssinununmddauagUaedenisusnm

v e e 3. numudeyanivinig wazanusidndusenisliiinw
UBINNM | aa o & Yo ° a ¢ v v o =
4. Yaeiftadeuenisn vielinuuzilulssinuiuddauagUisfoinisuing
5. TidUSnwn memauaz/vsedudinduatednuaidnys
6. dwndoyalvdingrtedluiesufuminig lunsandaludarunsalvdwugiila
(6n3)
7. deonudgymlunsdingsliaunsalvduuzdila desude Aeamunanisgua
o v & A a v U o = Y =
INWINUIE ey seydisinuningivasnua1dsny (a1u)
1. Patient care: PC1, PC2
WAANIAIY 2. Medical Knowledge and Skills: MK1, MK2
TIUYN AT 3. Practice-based learning & improvement: PBLI2, PBLI3, PBLI4
Relevant Core 4. Interpersonal and Communication Skills: 1CS2, ICS3, 1CS4
Competencies 5. Professionalism: PROF1, PROF2, PROF3
6. System-based practice: SBP1, SBP2, SBP3
- 1. Direct observation: LuuUsiily EPA
NFUIELUUNE _ -
2. 360-degree evaluation: WUUUTELLU 360 BIFT
Assessment _ o - P ,
3. Review of performed activities: logbook #IBWUUNDIUVDILAREEIUN
Methods '
4. Portfolio
N1IAAUATEAUNTT .
. 5eyllum379 EPA Milestones
ANUALA
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EPAT

Y MARNSINSNAFIUBE AU HY

ANUYUTLANITHAY

unndnenFineaddnaninsouszgnddeyanislénismaaeuiiiousuugansly

niwensvesisny uaglinisquarthefid Julszaunisal anmd inve Laad

uagngAnssus Iy

1. fadspiiuanumnzauvesnsldnismaaeuludihoudazas Tasendedeya
NEAGTNLALIAANANTEINTIY

2. M UTulsInstiimsvegeu  lngidnlameranisamsianazUseleinig
Aatinludeusazngy

e 3. Siunuuazulateyanistinisveaeu lngldgsydeudidnnselinduazszuy
miaummwﬁangﬂ’aﬂmﬁaﬁwszLﬁummmmzamaqmﬂ%ﬂ’ﬁmaau
a. szymsldmsneasuiilivmzan Afunnselidenifuly) uagdufiunisile
YSuusanisldnsneaauegiaqual mslanineinsedrunanzay wazaAunIn
mi@JLLa;:Iﬂwﬁﬁ%u
5. Aeansfiugdsnsa Wiouuzthmsasmsivegamnzay (i)
1. Patient care: PC1, PC2
WAANIAIY 2. Medical Knowledge and Skills: MK1
??Wmiyjﬁ' Aetos 3. Practice-based learning & improvement: PBLI2, PBLI3, PBLI4
Relevant Core 4. Interpersonal and Communication Skills: ICS1, ICS3, ICS4
Competencies 5. Professionalism: PROF1, PROF2, PROF3
6. System-based practice: SBP1, SBP2, SBP3
1. Direct observation: WuuUsziiiu EPA
MIUTIUNE 2. 360-degree evaluation: WUUUTELIU 360 99A
Assessment 3. Simulation: wWuuUUsLiY EPA
Methods 4. Portfolio
5. Written reports or verbal presentations wWuUUs¥W EPA
NIAMUATLAUNT
. o 5ul3lunn319 EPA Milestones
MAugLa
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EPA8

WawAuMNLazAuUanfevaUae

AnweLanIzhay
49319

wndnensIng1rdtnaun sl e insUURNuLas UTEANE AN UL LAy

oeUuRnns evmuiguamuazauUasnfevesitag nsiaun Aanm

wosUfiRnmsiandsnnusuiowasmsufian  Wussuuileuuinnsms
puadtasuazAIaonfuvaataedt uogeTaldusraunisal amd finue wan

AR uagngAnssuAis iy

1. fauszifusugunmuazanulasads (9u mnufianainainmsideds, A
AANANARINMIATIAINITRIURURNNS Tafavgnsaififouaziianatn [near
misses]) ﬁmﬁ"u@’ﬂaEJLwiaxiwsmﬁq%umauiumiamiaﬁamiﬁmm A1
ApmanaluLnngvinsinm

1. MINeugiRnIsainsanNURanNaIni1gsEuUANUlEUIgYRIanUNEIUIA
N5TUANAMURANAIN KATNITIATIEIIANMAVDIANURANAIN (WU 11591
root cause analysis)

2. mMapmeUul TR nazauUaendevesfUisegindussuu tneuseidu
uazulanateyasuaunwiide (Wu mavihumuamugum FosuflRnig,
Lean/six sigma projects, root cause analysis)

3. Tewsalunsuszguiannunin nsumsuazdanisaanandss lasans
sumnaaensty wagnsauduilenanismaasuautIug (proficiency test)
9ONUBNLNAYIEDUTY

4. syusinkazklanatayaniuamnnkazaulasade Iagldiysyideu
BidnmsefaduarsruuasaumanaiesfoRns iiedsaidutlym

5. Yszaruaufuyaainsnensunmddu iendndulidnisuasuulassedy
A viseanUu (118)

WAANNIANTIUGY
1 1NgTodRelevant

Core Competencies

. Patient care: PC1, PC2

. Medical Knowledge and Skills: MK1, MK2

. Practice-based learning & improvement: PBLI2, PBLI3, PBLI4

. Interpersonal and Communication Skills: ICS1, ICS2, ICS3, ICS4
. Professionalism: PROF1, PROF2, PROF3

. System-based practice: SBP1, SBP2, SBP3

ASUSELUNG

Assessment Methods

. Direct observation: WuuUUseHiY EPA

. Record review of written reports: logbook #3BLUUNDIUVDILFAL A1V
. 360-degree evaluation: kuuUsELIU 360 D3AN

. Simulation: wuuUseLiiy EPA

. Portfolio

. Written reports or verbal presentations: huuUsstiiu EPA

AN U1 A VW N PO PRAWVWVWDN -
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Wt WaIAMNLAzANUARf B YR U

ANSAUUATEAUANT

.o s2ybilum1519 EPA Milestones
Miugua
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EPA9

Usziliunaziaannisnagaaulvidvsownsasiiotng

AnwueLanIThay

wnngnesIneaddnannsalseiiunazildonnsiasiginisnaasulul szuy

yosmsvaaeu uaziadesleflfluesufifinisuszaunisal anug inve 1aad

wazngAnssuAs iy

1. numuUszlerin1endidniagAudnyuzlanIzveINITNAaauTEUUYBINTS
nageukarviadasionis 9 wennmaluladiinsemiuaiiudeinisves
WesUfiAnsuazdUaey

2. eansiuunmdldnsmaaey ensiuanudesnislumsguadiiouazainy
sudulunsvageu wWisldlunsussfiuemumngauveaaluladil

3. WTEUVTONUMIUNITIATIENTOLAAIUAIINANAT (WU HARDULNUYBINT
aaw) ieussiduanudululdlugunstuvesmsldnimaasulminie

U910 wialulagln
4. Ysziusuyaansuaztunsunsinnuvesvaluladlvy weganumangay
wazanudululadvesnisinunld
5. Uszuan1ziIndon [en1snI AN unneLiswasssuun1en1enIng
WinnzauiuLAsesiiall
6. doansnudruwmaluladansauneivoussiliyu system  requirement 93
wsesdlolvi wazaudiAulanuszuy laboratory information system (LIS)
nlvoglulagdu
7. YdRnusiuiuyaainsaviau saudadmiiviesujURnts viseduimsiive
nuniudeyanualumsidenszuunisnageuuiuulng
1. Patient care:
LWMW&J?MW 2. Medical Knowledge and Skills: MK1, MK2
TN ITD 3. Practice-based learning & improvement: PBLI2, PBLI3, PBLI4
Relevant Core 4. Interpersonal and Communication Skills: 1CS3, 1CS4
Competencies 5. Professionalism: PROF1, PROF2, PROF3
6. System-based practice: SBP1, SBP2, SBP3
- 1. Direct observation: LuuUsziilu EPA
N5UTLLUUNE , -
2. 360-degree evaluation: WUUUILLIU 360 99AN
Assessment ] i -
3. Simulation: wuuUsziiy EPA
Methods : . : 3
4. Portfolio5. Written reports or verbal presentations: Wuuysziau EPA
N1ININRUATEAUNNT .
o o s5ul3lunn319 EPA Milestones
ANUALA
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Aiun1stnN1sIAsIzivdusaszuunIsnadaulug

wnngngsingadiindesiriuguanislinisiieseilugl ssuumaaeulni uaz
wsoson1ay hduluaudeiinue waziiiedseiuninugniesveinanisnadeu

Uszaunisel Aus vinve 1aeaf uanginssuidniy

1. syydormunvesnsnaaeuvieadosiefiazthunly (9u waived test H1unns
$usedlas FDA  uds vienisvadeuiiesufofiniswau  Fuweq) Saviun
verification #5® validation (49U accuracy, precision, reference range,
reportable range, limit of detection, limit of detection, linearity) ﬁWﬁU@JLLa
MsAfiunsny udnan warasunilunenuaUiinandiiiuitnmveaey
b4l

2. MivguakarsusedsuuiRvesnmnaasulminsessuunisnaaeulnd suds

Snwazianizuay | Auuzilunsfudsdes Fldnueiedle Yssdndamnmaaeuinaseily
UYI1in N13918UNALAZLLINIINTHATQYIN

3. AruNUNITAIUANKAARAUANNINYBINISVIAaR Ul ST LNUNIAIUAY
AuNIMNIETL/A8UBN N1TNAFRUAINTIUIY NITBUTUYAAINT NMTIANTTTRY
fumsie uazmsthssinuieiesile

a. UjtRnuwiudmihidomalulaansauna lunsideusoiniosdloln v3e
szuumanedeulniiniusyuy Us Mdluiagiu

5. a3UsULUUNITIIENURE FIUDY A998 Arfdulldftamuavesnismeasy
VANNIINAZOU UarTuTBIFULUUNITINENUNE

6. uialinsnaaey Wedinmsiinsensuieiasundnnisvosnsnageunazle
foyansiivdsdsmsia MsdamsIa AuaNdRanzIeINNINAGURATEEEANT
Tlun1svageu (turnaround time)

1. Patient care:

Y . 2. Medical Knowledge and Skills: MK1, MK2
WARINIAUTIUGY . o
& A Relevant 3. Practice-based learning & improvement: PBLI3, PBLI4
_ 4. Interpersonal and Communication Skills: 1CS3, 1CS4
Core Competencies . . .

5. Professionalism: PROF1, PROF2, PROF36. System-based practice: SBP1,

SBP2

1. Direct observation: wuuUseLiiu EPA

NTUTIUNE 2. 360-degree evaluation: WUUUTELIU 360 9961
Assessment Methods | 3. Simulation: kuUUsLIU EPA
4. Portfolio
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andunislgnisImsizilndunsassuunisnagaulng

5. Written reports or verbal presentations: hUUUSWIU EPA
NIINNUATEAUNT _
.o o 33‘141’31‘14@'13’1& EPA Milestones
MAuALA
EPA11
Wt A529U T2 URIURUANITMUNAININITFUTB AT IU

ANUMTLANIThAY

wnndnensinernddnaiuisailudasiaussiluniuinusinisiuses

1A35U FesUfTRNTUSTAUNTA) Awd Tinue LanAR LagNgAnTTNT

iy

1. uniseusutanIvualunissusaInsgIu 1SO 15189, 15190 wagnis
FUTRY ANAINNIATTIUNITVINTVOIRIUJURNSV0II 1IN RY
WYBUNNEUI Uszimelng

Jo31n 2. d1un1seusukazn1sUssiliuaiuinainisidudasiafianiuniely
1191951U 1SO 19011
3. NUNMIUTDMNUALALLENATANN
4. psvUseiiuviosU RN snailsute g
5. Juiindounwsasadluiuutuinaudenualun1ssusesnggu
6. tiaupdsfinuainnnsnsanyssdiu
1. Patient care:
Lﬁummmﬁmm 2. Medical Knowledge and Skills: MK1, MK2
sﬁmmﬁ Aeded 3. Practice-based learning & improvement: PBLI3, PBLI4
Relevant Core 4. Interpersonal and Communication Skills: 1CS2, ICS3, 1CS4
Competencies 5. Professionalism: PROF1, PROF2, PROF3
6. System-based practice: SBP1, SBP2
MIUTIUNE 1. Review of training documentation
Assessment 2. Direct observation of inspection process: wuuUseLiiu EPA
Methods 3. 360-degree evaluation: WUUUsELIU 360 99A1
flﬁimwumz@‘umi iz‘qiﬁumiﬂﬂ EPA Milestones
NNUALLA
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2.néngasuszmatieinsiudintugs 8191331 menAansn1sunndadiin
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