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1. Wladunsumsimundingd wasdermuslunisudsavingd (u nseunatluns
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2. tsmsdansieudsrningilidnse InemiFuiinveududiguadiae numudeyams
AadnuagHAN1InTIINWaafAn15au 9 iefinnsananuswicurderududuluns
IER

3. udsAingArugiguaiae wazlivaundu (read back) AdngAnuda

4. lideshilén fimstufinmsudaduaednualsnys Femuds Jo-umanaverfiuuds
Fua1 NMSNINNAY warAuiudy « dd

UAANIAIY
TN ITD

M nsusUAEUaeY

M il Adenyey waginee
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M sinuzufduiug wagnisdeans
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11 donor Way therapeutic apheresis

ANWULLANITLAY
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wnngnendIne1adiinansayin donor Way therapeutic apheresis

Uszaunisal mnnd sinwe 1anad wazngAnssuisdu:

1. Toifoyadihe uazwenruBuson (informed consent) dwsuntsvivinanisiiu

2. doansfiuunmegauadiiae uas/vertae viiefu3aalaiin iemuasumugniawes
Toyansndiniddglunsiansusivinons

3. wdsundeunewhvinans Tnsfinmstudunsszyie-uwanaiitrevideruiaalaiin ia
Yourinams uazsumisfiazyiinans

4. Ysimonsmuduneufiseyld

5. Tnsquasnwileinnnzumsndeuainnisyininans

6. UBNUWUINIINIATIINRIUURNSLaz wlanamissUURN snaukasnd v

apheresis

UAANIAIY
TINYANUIVD

M nvsusunagiae
M 1§ eandenvney uavinwey
M nsiSeuiannnisufoR wesnisimunnutes
M inwguidusiug uagnisdeans
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nsziduvesUae

3, Sansudladayfiesdestunssuiunsiountsnsinlnsedt (gu msden
preservative wngau MsUfiasasdansaailiivangay wagnshndeunndiilolivdds
M9 bL)

a. Suiinmsudletym Wy P8 Tunanfidaseunnd nnafiufiasasdingan nansenuves
AedenTiarenmgniesueInIsaaey

UAAINIAIY
TINYANUIVD
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UAANIAIY
TINYANUIVD
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ANWULLANITLAY
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LIMEne13INeIAalnaI NI ATIENTUJURMULALUSEANEN MUDINULBILAE
TeaUURns WlewannuamkazmNUaenfuvethe MaiannguA e fURS
thindsanusiufieuaznsufiafidussuu ilinuuing maguadine wagam
Uaonstvesiihetuegieiald

Usgaunisal g vinwe 1anafd uazngAnssundudu:
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NNMINTIINeTRIUFURNT TImBangnsaififeuaziianaia near misses]) dwsu
frousiare suistuneulunisiasedeasmenuanufisnaralsiuunmdfvhms
$hw MsenuelinisainsenIuRana1Ang T UUANUlE VYDA IUNEIUIA 113
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analysis)

2. WgeaneUul s mazatUaendevesUisegaduszuy Inedszdiuuazuya
wadeyasuAnniTied (Wu mMsviusuRnm R eI TRNNS, Lean/six sigma
projects, root cause analysis)

3. fdwsulunmsUssgiauiaunin mMsuimuazdnnisaudss lassnsiuaniy
Uaendiy wagnsauduiiienanisvaaeuautiungy (proficiency test) sonueninasi
goUTU

4. usiuazwlanadeyaduauninuwazanuasadie neldnvssdoudidnnsednduay
JEUUANTAUMANBIUGUANTS femsUsziutiym

UAANIAIY
TN ITD

M nsusUIAETae
M AN AT hazvinue
| N558UFNMIVRUR wagnsimuInuLes
M vinwedfduius uaznisdoans
< = al
M pandusioondn
M asufsRauliidhiuszoy
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4. psaussduiesufuRnseunldsuneuing

5. Jufinteaunnsasadbunuuiuiinauderinualun1ssuseannsgiu

6. tiaupAsTINUIINMINTIIU ST

wannadanudugi | O msusuiagioe
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ARG
Clinical Skills in Clinical Pathology

\flefugansfinausu unnduszdrduansiinnnuausalunissauuivadiaslasnisnsaans
oaUftanng delul
L arwdiugiu Tsaufanag videaniunsainisieufianns
- dWleinemansnsunmdiugiu wensiude wendaise Snuaenenaiin ManTIams
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VinwelunsnsramaieslfuiinismunssyindesfuRlamenuies
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1.1 Hematology
. Avu3iiugiu 1sAniantie vleaaunsaineiesUuing

Red Blood Cell Disorders (RBC disorders)

Common nutritional deficiency anemias e.g., iron deficiency anemia

Uncommon nutritional deficiency anemias e.g., trace element deficiency anemia

Common hemolytic anemias e.g., Thalassemia

Uncommon hemolytic anemias e.g., porphyria

Hypoplastic anemias e.g., aplastic anemia

Anemia in systemic disorders e.g., anemia of inflammation

White Blood Cell Disorders (WBC disorders)

Benign leukocytic disorders e.g., lymphoid hyperplasia, storage diseases

Acute leukemia

Lymphoid neoplasms e.g., lymphoma, plasma cell myeloma

Myeloid neoplasms e.g., myeloproliferative neoplasms, myelodysplastic disease

Platelet & Coagulation Disorders

Common hereditary bleeding disorders e.g., hemophilia, von Willebrand disease

Uncommon hereditary bleeding disorders e.g., hereditary platelet dysfunction

Common acquired bleeding disorders e.g., disseminated intravascular coagulation, vitamin K

deficiency, coagulopathy of liver disease

Thrombotic disorders e.g., antiphospholipid syndrome, hereditary thrombophilia

ANNIIHALNITUTZENA [UDILATDS

Hematology analyzer

Digital morphology analyzer

Coagulation analyzer

Flow cytometry

Thromboelastography

Hb typing

WANN15YDY assay

Erythrocyte sedimentation rate

Platelet aggregation test

Factor assays

Inhibitor assays

Mixing test

Euglobulin lysis time
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Thalassemia screening tests

G6PD screening

Osmotic fragility test (for non-thalassemia)

Lupus anticoagulant assay (screening and confirm)

Anticoagulant monitoring

Antiplatelet therapy monitoring

II. A15ATIANRIURUANT Tinwe wIavnan1s

N130323AINBIUUANTT vinee w3e

ITUIUATIVDINTIEUS

NUYLHA

vinan1s UURfenuLes dann

Complete blood count

Using hematology analyzer (including 5 ads iﬁﬁ’lﬂiunﬂ%ummm

automated reticulocytes) NITUIUNITATITILATIEN
LLAZINUITUNEG

QC procedures specific to hematology 5 ﬂ%’jfl Tild run QC MgnuleILag

analyzer Jnzinawaseidyiie
iU

Peripheral blood smear

Blood smear preparation 5919 Hnlowazdenalanaulaalan
ANNNFAKAIGDNASD19158
5 dlag

Blood smear examination

Normal 10 578

RBC disorders 10519

WBC disorders 15 578

PLT disorders 3918

Correlate peripheral blood smear findings 10 518

with bone marrow morphology

Other Hematology Testing

Erythrocyte sedimentation rate 5 sy - léjﬁ’lﬂiunﬂ%umauﬁuaﬂ

NITUIUNITATININATIEN
eI S I1UITUNG
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F1UIUATIVDINTIEUS

UG

vaana UfuRfeaues danm
- Tile run QC Frenwues
uazIATIzRRaLazuATYM
dlenalsisnuinai
Supravital staining and examination 2 sy
(reticulocyte, H inclusion bodies, Heinz
bodies)
Hemosglobin typing + interpretation 2 918 10 51¢
(wawa)
Bone marrow study (bone marrow 591¥ N1589U Wright’s stain
aspiration and/or biopsy) n3éauman
AIUANALNIN
Platelet & Coagulation Testing
Platelet aggregation testing 157 3918
(wlakg)
Automated coagulation tests (prothrombin 10 A% - lé’ﬁwmunﬂ%umauﬁuaﬂ
time, INR, activated partial thromboplastin NITUIUNIATININATIZH
time, fibrinogen, thrombin time, D-dimer, WAZIYUND
anti Xa) - Tl run QC MspuLes
waIATIZINALAY
witamnidlonalainiunausl
Manual prothrombin time, activated partial 4378 -
thromboplastin time
Automated factor assay 1 A 2 A3 - ié’ﬁmiunﬂ%umauﬁuaq
NILUIUNITNTINIATIZNR
LA INEIUNG
Factor inhibitor assay (Bethesda assay) + 157 2 918
Interpretation (wlakg)
Lupus anticoagulant assay (screening and 1318 10 518 - léjﬁ’lﬂiunﬂ%umauﬁuaﬂ
confirm) + Interpretation Wlawa) | NITUIUNTATIVIATIEH

1S I1UITUNG
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N13032AINeBIUUANTT vinee w3e

F1UIUATIVDINTIEUS

UG

vinan1s UfuRfeaues danm

Thromboembolism workup (Protein C, 197 10 59

Protein S, antithrombin) (wWlang)

Von Willebrand workup interpretation 1919 10 578
(wUamg)

Heparin-induced thrombocytopenia testing - 2 918
(wUamg)

Thromboelastography Z 5918
(wlakg)

Molecular Testing

Common molecular assay for Thalassemia 1378 10 579
(wUamg)

Common molecular assay for hematologic - 10 51¢

neoplasms (wUamna)

Flow Cytometry

Diagnosis and monitoring of hematologic - 10 351¥

malignancies and related disorders (acute (hUaka)

leukemia, lymphoma)

Diagnosis of non-malignant disorders of - 10 578

white blood cell, red blood cell, and (wlang)

platelet (PNH, EMA, platelet glycoproteins)

Others

G6PD screening 13978 5919
(wlakg)

DCIP 13518 5978
(wUamg)
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1.2 Clinical Microscopy: Urinalysis and Body Fluid Analysis

Y
]

. Avu3inugnu 1sAniantie viednunsaineiasuiing

I3 ! I g
LAZNIITULLIILNINTEY LUURAY

n15MnanTI9 UA wae Body fluid analysis saufuteyanianddn wu niginemanudaany
amgladniau nmeleruarssnay nzuiluberulen N1y Nizdesniay

NMRSIAATIEN Urinalysis (UA) ay Body fluid analysis @835 Manual wagis Automation

nsAUANAMAIN (QC) duTuN159539 UA Wag Body fluid analysis

Yaymaziuwmainlatdgmnuieslunisnsiauaznsldnansia UA wag Body fluid analysis

Il. N13ATANWIRIUGUANTT finwe viTevinanis

IUIUATIVDINITIEUS

N137523N99RURUANTS Ufuanae o UL
LR3I
AULDY
Urinalysis manual 5 - Gross exam, Urine dipstick,
Urinary sediments
Urinalysis automation - 5 Result verification
91uuaz | (flagged result or strip-sediment
wlawa | discordance)
Body fluid cell counting 5 - Manual hemocytometer
and differentiation
Body fluid cytocentrifugation 2 - Preparation & Differentiation
(included malignancy)
Synovial fluid crystal analysis - 2 Polarized light microscope
DULAY
wlana

NFDULINTFIUAMAANNIANUT WY @V NeTIMEPRIN (1A 0) T b&od

Y enel/Ee



2. Transfusion Medicine

Y
]

. Avu3iiugiu 1sAniantie wleanunsaineiesuuing

Diseases/adverse reactions

Adverse effects of blood donation (both whole blood and apheresis)

Adverse reactions associated with therapeutic apheresis

Acute transfusion reactions

Delayed transfusion reactions

Hemolytic disease of the newborn

Neonatal alloimmune thrombocytopenia

Subgroup A, B, Bombay, Parabombay blood group

Immune-mediated and nonimmune-mediated hemolytic anemia

Platelet refractoriness

Determine appropriateness of blood components and derivatives for transfusion

Acute blood loss

Chronic anemia

Chemotherapy

Patients with hematologic disease and/or cancer

Patients with coagulation defects

Thrombocytopenic patients (both adults and pediatrics)

Pediatric patients and geriatric patients

Organ transplanted patients and stem cell transplanted patients

Massive transfusion

Emergency management

Major operations e.g. cardiovascular surgery

Patients with antibodies to high incidence antigens

Patients with autoantibodies
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Il. A3ATANBIUGHURNT Ninwe wIanans

n1sasIamwiselianis vinye vseiinanis

JUIUATIVDINITIEUS

Uianae
AULDI*

daunm

NUELA

Blood donation/blood collection/cell

processing

Collecting blood components including donor
apheresis
Whole blood

Platelet donation

Performing donor interview and exam (whole
blood)

Pre-donation counseling (deferral)

Blood component preparation (Miagifuldu

donation)

PRP, BC, LD,

cryoppt,
pooled plt, PI

Donor counseling associated with positive

infectious disease testing results

HIV, HBV, HCV.
Syphilis

Autologous blood collection and management

Blood inventory management

Stem cell collection/processing/storage

Practice at the blood mobile collection unit

Management of blood collection during

emergency situation

Optional

91alifiwsnisel
FUAATY

Pretransfusion testing

Blood grouping
ABO,Rh - tube
ABO,Rh CAT
ABO discrepancies and subgroup

Parabombay

Donor RBC antigen typing (IgG,IgM typing sera)

Antibody screening
Antibody identification (single, multiple ab)

Crossmatching

U O OO I |[—= W U U
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n1sasIamwiselianis vinye vseiinanis

J1UIUATIVDINITIBUS

UUanae
AULDI*

danm

NUEILIAR)

Antiglobulin test
Direct

Indirect antiglobulin test

10

Blood testing for infectious disease markers

Blood administration

Therapeutic apheresis

Patient evaluation

Patient preparation

Selecting and using specific apheresis
technologies to ensure appropriate care, clinical

management and safety of patients

Optional

91alifiwsnisel
P[UAAYY

Discussion with the patient of the risks and
benefits

Effective coommunication with clinicians and staff

regarding emergent therapeutic apheresis

Optional

91aliflwinnisel
J[UAAYY

Immunogenetic Testing

HLA typing
SSO
SSP

Panel reactive antibodies
Technique

Analysis

HLA crossmatching
Technique
Reading tray

Interpretation

HLA antibody testing (Single antigen bead)
Technique and analysis

Interpretation
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n1sasIamwiselianis vinye vseiinanis

J1UIUATIVDINITIBUS

UUanae

g dang NUNELS)
Donor and recipient matching
KT-living 2
KT-cadaveric 1
Related SCT 2
Unrelated A9IUNITIA
Interpretation of HLA haplotype for verification 5

of blood relationship of donors and recipients of

organ transplantation

Discussion with the patient about organ

allocation criteria

Simulation case
study 1

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

Y
]

. Avu3iiugiu 1sAniantie wleanunsaineiesuuing

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

cytokine responses and their measurements

Immunosglobulin function and disorders and laboratory diagnosis

Autoimmune diseases, including systemic and organ-specific autoimmune diseases and

serological tests

Immunodeficiency disorders and laboratory diagnosis

Infectious disease serology

Allergic diseases and laboratory diagnosis

Diagnosis and management of cancer using serologic and tissue tumor markers

Principle of immunoassays and interferences

Il. M3ATANNHRIURUANT Tinwe wIanans

NUIUATIVDINTTEUF
N3R5 UANTS UftARe 5 N8I
LGR131G
AULDY
Methods of Clinical Immunology Laboratory
Testing
Agglutination 1
Immunochromatography 1
Turbidimetry & nephelometry 1
Enzyme linked immunosorbent assay (ELISA) 1
Chemiluminescence immunoassay / ECLIA 1
Immunofluorescence (direct & indirect) staining 1
Western blot & immunoblot 1
Protein electrophoresis & immunofixation 1
Flow cytometry 1
Interpretation of Serology for Autoimmune
Disease
IF pattern of ANA: ICAP competent-level e.g. 2 /pattern 97U pattern [GIGE
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IUIUATIVBINTTEUS

N13A3IAINeiBIUUANS UfvARae ] NUYLNe
RN
AULDY
Nuclear: homogeneous, dense fine speckled,
centromere, fine speckled, large/coarse speckled,
nuclear dots, nucleolar, nuclear envelope,
pleomorphic
Cytoplasmic: fibrillar, speckled, reticular/AMA, Golgi,
rods and rings
Mitotic
Yewg International Consensus on Antinuclear
Antibody (ANA) Patterns (ICAP)
https.//www.anapatterns.org/trees-2021.php
IF pattern of ANA: ICAP expert-level 1 /pattern i 3N pattern
Anti-dsDNA by Crithidia (uciliae assay 2 81U IF loles
Specific antibodies of ANA (e.g. anti-dsDNA, Sm, RNP, 1 case LUAKNATINAY
SSA/Ro, SSB/La, Jo-1, Scl-70, centromere) /antibody AnwaENINAatin
IF pattern of ANCA ethanol- and formalin-fixed 1 /pattern 97U pattern lALog
(e.g. CANCA, pANCA, atypical ANCA)
Common specific antibodies of ANCA (e.g. anti-MPO, 1 case wlanasuiu
PR3) /antibody ANYUENAALN
Test for rheumatoid arthritis (e.g. rheumatoid factor, 1 case LUAKNATINAY
anti-CCP) ANWUENIIAGUN
Tests for autoimmune thyroid diseases (e.g. anti- 1 case wlanasunu
TPO, Tg, TSHR) /disease ANWULNNAELN
Interpretation of Serology for Infectious Disease
Viral serology (e.g. HIV, HBV, HCV, COVID-19) 2 case wlanasiuiu
/disease ANYULNIIAGLN
Syphilis serology 2 case wlanasunu
ANYULNIIAGLN
Bacterial serology (e.g. group A Streptococcus, 1 case wlanasunu
melioidosis IHA) /disease ANYaENIIAGEN
Fungal serology (e.¢. cryptococcal antigen) 1 case wlanasunu
/disease ANYULNIIAGTN
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IUIUATIVBINTTEUS

N13A3IAINeiBIUUANS UfvARae ] NUYLNe
GG
AULDY
Interpretation of Test for Abnormal
Immunoglobulins
Abnormal SPEP 2 DuUNakasUANE
Abnormal Immunofixation 2 Dunatazilang
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4. Clinical microbiology

Y
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. Avu3iiugiu 1sAniantie weanunsaineiesuuing

General Clinical Microbiology

QC testing and proficiency testing needed for the optimum identification of infectious agents in

clinical specimens.

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

biosafety levels, and disposal of hazardous waste.

Infection control principles and the importance of collaboration between Infection Control and the

Microbiology Laboratory for the prevention of nosocomial infections.

Basic public health principles and the vital interaction between diagnostic laboratories and public
health agencies.

Laws and regulations defining select agents and identify resources for information on bioterrorism

agents.

Infectious disease serology

Biofilms in infectious diseases

Bacteriology

Characteristics of infectious diseases caused by major aerobic and anaerobic bacteria and aerobic

actinomycetes, including clinical presentation, transmission, pathophysiology, and epidemiology.

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

plating methods used for optimum detection of bacteria in clinical specimens.

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

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.

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.

Typical Gram stain appearance, colony morphology, and hemolysis patterns for commonly isolated

gram-positive and gram-negative pathogens.

Interpret colony appearance, media reactions, and rapid test results used to classify common gram-
positive 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.
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Methods for culture and identification of anaerobic bacteria, including optimum specimen

collection, media used for anaerobic culture, and methods used to generate anaerobic conditions.

Characteristics of bacterial pathogens that could be used as agents of bioterrorism.

Rapid and other non—culture-based testing methods available for diagnosis of disease due to major

bacterial pathogens.

Media used for isolation of less common or fastidious bacteria

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).

Steps necessary for validation of new testing methods in bacteriology.

Role of QC procedures to ensure optimal performance of microbiological media, reagents, and

assay kits.

Susceptibility Testing

Mechanisms of action of the major classes of antimicrobial agents used to treat bacterial infections.

Basic principles of in vitro susceptibility testing, including achievable serum drug concentrations,
minimum inhibitory concentration (MIC), “minimum  bactericidal concentration (MBC), and

breakpoints

Susceptibility testing methods used in the clinical laboratory

Disk Approximation Test used to detect a “D zone”

Describe methods used to screen and confirm extended-spectrum beta-lactamases in gram-

negative bacteria.

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

spp, and inducible clindamycin resistance in Staphylococci spp.

Interpret susceptibility testing results using CLSI guidelines.

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.

Mycobacteriology

Major characteristics of diseases caused by mycobacteria, including clinical presentation,

transmission, pathophysiology, epidemiology, infection control issues, and public health concerns.

Decontamination/concentration procedures used to process specimens sent for acid-fast bacilli
culture (AFB).

Staining methods for AFB, including fluorochrome and carbolfuchsin stains.
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Read and interpret fluorochrome- and carbolfuchsin-stained smears.

Liquid and solid media used to culture AFB organisms.

Rapid grower NTM; scotochromogen, photochromogen, and nonchromogen.

Hybridization probes used for mycobacterial identification from culture.

Safety issues associated with the culture of AFB organisms.

Tuberculin skin test and the QuantiFERON test for detection of latent tuberculosis.

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).

Direct nucleic acid amplification methods available for Mycobacterium tuberculosis and their roles

in the diagnosis of tuberculosis.

Susceptibility testing methods used to detect drug resistance in mycobacteria.

Reference laboratory methods for mycobacterial identification, including rDNA sequencing.

Culture methods for thermosensitive and fastidious Mycobacterium spp.

Mycology

Major characteristics of infectious diseases caused by fungal pathogens, including clinical

presentation, transmission, pathophysiology, and epidemiology.

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

immunocompromised patients, and transplant patients.

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).

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

immunoassay.

Appropriate specimen collection and processing methods for fungal cultures.

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

plates for specimens from nonsterile sites.

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.

Identify Pneumocystis jiroveci in respiratory specimens and describe available staining methods for

this organism.

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

Identify the following fungi based on their appearance in tissue: C. Immitis, Blastomyces

dermatitidis, H. Capsulatum, and P. Jiroveci.

Major classes of antimicrobial agents used to treat fungal infections.

Interpret culture results using morphological characteristics of major fungal pathogens and predict

the clinical significance of an isolate.

Susceptibility testing methods for yeast and fungi and discuss the interpretation of susceptibility

testing results.

Candida spp that are typically resistant or have reduced susceptibility to azole antifungal agents.

Parasitology

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

pathophysiology, and epidemiology.

Life cycles of intestinal, tissue, and blood parasites.

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.

Proper specimen collection, transportation of specimens, and processing methods for ova and

parasite examinations.

Preservatives, reagents, and stains used-in the ova and parasite examination.

Important morphological characteristics used to identify pathogenic and nonpathogenic parasites

in stool ova and parasite permanent smears and concentrates.

Immunoassays for the detection of parasites

Morphological appearance of parasitic larva or adult worms that may be directly observed in clinical

specimens.

Important characteristics used to identify common medical arthropods.

Mechanisms of action of the major classes of antiparasitic agents.

Virology

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

transmission, pathophysiology, and epidemiology.

Viral pathogens that cause diseases in specific patient populations, including children,

immunocompromised patients, and transplant patients.

Proper specimen collection, specimen transportation, and processing methods suitable for the

pathogen level.
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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.

Molecular techniques (qualitative, quantitative, reverse transcription, LAMP, RPA, sequencing, etc.)

for viral detection, identification, and monitoring.

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.

Advantages and limitations of rapid tests used to detect specific viruses.

Interpret results of molecular and antigen/antibody tests for hepatitis viruses, herpes viruses, and

other viral pathogens.

Identification and interpretation of transfusion-transmitted viral infections.

Identification and interpretation of vaccine-induced immunity versus natural infection.

Demonstrate knowledge of antiviral agents, resistance mechanisms, and susceptibility testing

methods for antiviral agents.

Il. NM13ATANWIRIUUANTS Yinwe wieinans

IUIUATIVBINTTEUS

n13A5IANeiasUunNIs UfTARe NUNBLYA
GRISIG
AULDY
Bacteriology
Gram stain of clinical specimens (e.g., respiratory, v DuNaLazUAN
wound, CSF, hemoculture) 2 cases
Interpret colony appearance, media reactions, and v DuUNakazwUaNg
rapid test results used to classify common gram- 2 cases

positive and gram-negative pathogens

Automated system for biochemical tests v wUakna
2 cases

MALDI-TOF MS for bacterial identification v DIUNALaZhUAN
2 cases

Molecular methods for bacterial identification v gunalazilana
1 case
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IUIUATIVBINTTEUS

N13A3IAINeiBIUUANS UfvARae ] NUYLNe
GR131Z
AULDY
Susceptibility testing: broth microdilution, disk v Dunatazhlana
diffusion 2 cases
AFB stain v DUNakazwUANg
1 case
Modified acid-fast stain v DuNakazwUaNg
1 case
Mycobacterial susceptibility testing: MGIT, broth v gunatazilana
microdilution, agar proportion method 1 case
Molecular methods for Mycobacterium tuberculosis v g1uNauazulang
and rifampicin resistance detection 1 case INTIYUNANT
Neday
Virology
Molecular virology (manual or automated system) v Dunatazilana
2 cases AIAINUIUANDNTT
2GRN
Serological virology (manual or automated system) v Dunatazilana
2 cases AIAINUIUANDNTT
2GRN
Rapid diagnostic tests: Immunochromatography Vv DuUNaLas UK
2 cases
Cytopathic effect from direct examination (Tzanck v DuNaLas UK
smear) or direct immunofluorescent 1 case NIYIUNANTT
2GRN
Mycology
KOH smear, wet preparation v DuNalazuUang
2 cases
Cryptococcal antigen test, Galactomannan enzyme v DuNaLazUaN
immunoassay 1 case
Fungal culture by commonly used plating media v gunatazilang
2 cases
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IUIUATIVBINTTEUS

N13A3IAINeiBIUUANS UfvARae ] NUYLNe
GR131Z
AULDY
Fungal identification by colony morphology on v Dunatazhlana
standard media, the germ tube test, cornmeal agar, 1 case
slide cultures, special agars (e.g., CHROmagar
Candida media) and biochemical tests
Identify the following fungi based on colony v gunatazilana
morphology and microscopic appearance: 2 cases
Aspersgillus spp, Penicillium spp, Histoplasma
capsulatum, Coccidioides immitis, Fusarium spp,
Penicillium marneffei, Pseudallescheria boydii, and
Zygomycetes.
Giemsa, GMS, and IFA staining for Pneumocystis v gunNatazilang
Jiroveci 1 case
Susceptibility testing for yeast and fungi v gunNatazilana
1 case
Parasitology
. o Vv g1uNauazuUang
Direct stool examination
3 cases
_ v gunatazilana
Stool concentration
1 case
. _ v gunatazilana
Trichrome stain
1 case
. . v guNalazlana
Giemsa stain
1 case
Modified acid-fast stain for Cryptosporidium hominis, v DuNaLasUANE
Cyclospora cayetanensis, and Cystoisospora belli 1 case
Modified trichrome stain / Gram-chromotrope for v DuNaLaz UK
Microsporidia 1 case
. , v DuNaLaz UK
Identify parasites based on gross morphology
1 case
Identify common medical arthropods based on v DuUNaLas UK
gross morphology using dichotomous keys 1 case
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IUIUATIVBINTTEUS

N13A3IAINeiBIUUANS UfvARae NUYLNe
#aLng
AULD
, _ _ _ v Dunatazhlana
Immunodiagnosis for common tissue parasites
1 case
Molecular techniques for the diagnosis of parasitic v Dunatazlana
infection 1 case
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5. Clinical Chemistry and Toxicology

Y
14

. Avu3iiugiu 1sAniantie weanunsaineiesuuing

Assessment of pulmonary function: blood gases and oxygen saturation

Acid-base chemistry, electrolytes, and relevant disorders

Assessment of renal function

Cardiac biomarkers for the assessment of coronary artery diseases

Assessment of liver and biliary tract status

Assessment of thyroid function

Assessment of pituitary function

Assessment of adrenal function

Assessment of reproductive function and prenatal testing

Assessment of pancreatic, gastric and intestinal function

Assessment of glucose and evaluation of diabetes mellitus

Assessment of mineral and bone metabolism

Assessment of porphyrins and disorders of porphyrin metabolism (Toxico)

Trace element assessment (Toxico)

Vitamin assessment

Lipid and lipoprotein assessment

Serum and fluid protein assessment

Pediatric biochemistry

Pharmacokinetics and Pharmacodynamics

Therapeutic Drug Monitoring

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

Toxicologic syndromes including cholinergic, anticholinergic, sympathomimetic, opiate, sedative-
hypnotic.

Drug overdosed or poisoning e.g. acetaminophen, salicylates, alcohols and glycols, barbiturates,

tricyclic antidepressants, carbon monoxide, organophosphates, and carbamate, digoxin, lead, iron,

and cyanide.
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Il. M3ATANRIURUANT finwe wIainans

F1UIUATIVDINTIBUS

N13ATIANeABIUUANS UftAdne . NUBLR
LRI
AULDN
Analytical technic and instrumentation in
clinical chemistry
Spectrophotometric 1
Electrochemical 1
Enzymatic 1
Enzyme multiplied immunoassay 1
Cloned enzyme donor immunoassay 1
Microparticle enzyme immunoassay 1
lon-selective electrode 1
Mass spectrometric 1
Principles of laboratory robotics and
automation strategies
Lab Automation 1
General principles of assay calibration, quality
control, and the need for calibration verification
Quality control 1
Interferences
Interference 1 case based
discussion
Case based discussion of Clinical Chemistry*
Pulmonary function: blood gases and oxygen 1 5 x
saturation
Acid-base chemistry, electrolytes, and relevant 1 5 *
disorders
Renal function 1 5 *
Cardiac biomarkers 1 5 *
Liver and biliary tract status 1 5 *
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IUIUATIVBINTTEUS

N13A3IAINWiBIUUANS U{TRRe j NUYLNe
LRI
AULDN

Thyroid function 1 5 *
Pituitary function 1 5 *
Adrenal function 1 5 *
Reproductive function and prenatal testing 1 5 *
Pancreatic, gastric, and intestinal function 1 5 *
Glucose and diabetes mellitus 1 5 *
Mineral and bone metabolism 1 5 x
Porphyrins and disorders of porphyrin metabolism 1 0 *
Trace element 1 2 *
Vitamin assessment 1 5 *
Lipid and lipoprotein 1 5 x
Serum and fluid protein 1 5 *
Pediatric biochemistry 1 5 *
Interpretation of Toxicology tests

Drugs of abuse 1 2

Toxicologic syndromes 1 2

Drug overdosed or poisoning 1 2

Methods of toxicology Testing and' management 1 2

Principles of specimen collections and laboratory 1 2

interpretations for forensic and toxicology: trace

evidence

* LUaNasIuAUBINISNINARNN
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6. Molecular Pathology

Y
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. Avu3iiugiu lsAnsantie wledaunsaineiesuuiing

Basic knowledge of molecular biology (DNA replication, transcription, translation)

Genetic variation (SNV, CNV, aneuploidy, chromosomal rearrangement)

Principle of cytogenetics

Cell and tissue culture techniques

Principle of molecular technique

Abnormal karyotyping in prenatal and postnatal specimens (aneuploidies, microdeletions, or

chromosomal translocations)

Chromosomal abnormalities with specific hematologic disorders

Preimplantation, prenatal, and postnatal genetic testing

Rare genetic disorders (Mendelian inheritance, trinucleotide repeats, imprinting disorders,

mitochondrial diseases)

Pharmacogenomics

Molecular testing for specific hematologic disorders (thalassemia, hematologic malignancy)

Mutation testing for targeted therapy and monitoring

Advanced technology (microarray, sequencing, NGS)

Genetic risk assessment

Genetic counselling
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Il. A13ATANABIUHURNTST Ninwe wIavnan1s

ITUIUATIVDINTIBUS

o o w aa aa KRUYLYAR
BANNTITNIDNNYENIINYITINYIAEUN awvay !
Ufuanaey o
GR131Z
AULDN

Cytogenetics
Cell and tissue culture 1 1
Interpretation of karyotyping 3 3
Fluorescence in situ hybridization (FISH) 1* 2 *wUana
Molecular testing
DNA and RNA extraction 1 1
Quantitation and QC of purified DNA/RNA 1 1
PCR: RT-PCR, real-time PCR 1 2
Interpretation of PCR: RT-PCR, real-time PCR 5 1
Electrophoresis 1 1
Sequencing = 2 *wUawa
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7. Laboratory Management

. ga1unITaineiesUuRng

Organizational and Leadership Skills

Principles of management and organizational structures

Human resource systems

Interpersonal skills: manage, lead, and motivate others

Decision-making, and effective negotiation

Patient oriented and ethical service

Financial Skills

Financial data collection and financial statement presentation and analysis

Budget for the clinical laboratory

Regulatory Skills

Accrediting agencies relevant to laboratory certification and licensure

Training, certification, licensing, and competency assessment standards for laboratory

professionals

Laboratory safety

Standard Operating Procedures (SOPs)

Risk management

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

Fundamental statistical concepts for laboratory diagnostics

Principles of specimen collection

Sources of pre-analytical variation

Delta checks in detecting errors

Principles of post-analytical result processing and data delivery

Determination and the limitations of reference ranges

Reference laboratories (choose, use, and monitor)

Laboratory Information System Concepts

Laboratory Information System

Hospital Information System

Security and Privacy

Security and privacy of protected health information

Communication

Laboratory instrument interfaces

Data standards and encoding schemes
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Il. NM13ATANWIRIUUANTT finwe wIevinanis

MUIUATIVINTTEUS

N13032AINWIBIUUANTT vinee w3eKnanis UfURge j UL
gaLng
AULDY
Organizational and Leadership Skills
Workflow analysis 1
Participation in recruitment of laboratory staff 1
Staff performance agreement and evaluation 1
Financial Skills
Unit cost analysis and calculation 1
Regulatory Skills
Attend laboratory administration meeting 1
Internal auditor training 1ISO19011 1
Participation in internal audit 1
Laboratory quality system training 1
(e.g. 1SO15189, 15022870, 1SO15190, MOPH, LA wag
N135UTBIANNINNINTFIUNIYINTURINBIUHURANTS
YOITVINGISUNBUNNI WU Alne)
Standard Operating Procedures (SOPs) 1
/QM/SP/WI//Supporting Documents
Quality Assurance, Quality Control, Pre- and
Post-analytic Management
Quality assurance, quality management, and 1
process improvement principles
Planning and implementation of new tests 1
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