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vangasinausnunnilszdrtiuinemisdagding aawendinenaatin
0. laiimangn (Hematology) isznaudiae Tassanen f-g@mimummm%mﬁﬁﬂ@z’ﬁmm@mqmL‘f:@m
sasialin
I.  BASIC SCIENCES ilsznaufog
Ta#imanen (Hematology)
> Hemodynamic disorders, thromboembolic disease and shock
> Embryonic development, fetal maturation, and perinatal changes
> Organ structure and function (bone marrow, lymph node, thymus, spleen)
> Cellftissue structure and function
® Production and function of erythrocytes, hemoglobin
® Production and function of leukocytes and the lymphoreticular system
® Production and function of platelets
® Production and function of coagulation, fibrinolytic factors and natural inhibitors
aNTTAUAEATAATIN (Urinalysis and Body Fluid)
> Organ structure and function of urinary system (kidneys, ureters, bladder, urethra)
> Organ structure and function of brain, respiratory tract, gastrointestinal tract &joints
Il. CLINICAL SCIENCE tsznaufiag
> Pathophysiology,symptoms, signs, laboratory investigation of these disorders
® Red Blood Cell Disorders
- Nutritional deficiency anemias
- Hemolytic anemias
- Hypoplastic anemias
- Anemia in systemic disorders
® \White Blood Cell Disorders
- Benign leukocytic disorders
- Lymphoid neoplasms

- Myeloid neoplasms

o d aa aa
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® Platelet & Coagulation Disorders
- Hereditary bleeding disorders
- Acquired bleeding disorders

- Thrombotic disorders

> Principles of specimen collections and processing, relevant technical limitations, quality control,

analysis, result interpretations of these tests
® Complete blood count& Peripheral blood smear
® Reticulocyte count
® [rythrocyte sedimentation rate
® |nclusion bodies, Heinz bodies (supravital stains)
® Hemoglobin typing
® Bone marrow study
® Platelet function testing
® \/enous clotting time
® Screening coagulation tests
® D-dimer
® Mixing studies
® [actor assays and inhibitorassays
® | upus anticoagulant
® Thrombophilia
® Heparin-induced thrombocytopenia testing
® FEvaluation of von Willebrand disease
® [low cytometry
® Urinalysis
® Body Fluid Analysis: CSF, Ascitic/Pleural Fluid,Joint Fluid

> Anticoagulants, antiplatelet drugs, fibrinolytic and hemostaticsdrugs
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la. LWTANEASLSNI5TANA (Transfusion medicine) UsynavfasingAnaniiiznislainiay

Histocompatibilityazfiasnsannguiiiani Asiely

I BASIC SCIENCES tsznavfing

> Transfusion medicine

Human blood group system
Hemostasis and coagulation
Platelet antigens and antibodies

Red blood cell, platelet and neutrophil immunology

> Transplantation

Human Leukocyte Antigen (HLA) system

Immune responses in organ transplantation and stem cell transplantation

. CLINICAL SCIENCE ilsznavu@ae

> Pathophysiology, symptoms, signs, laboratory investigation, risk reduction and treatment of

these disorders

Acute transfusion reactions

Delayed transfusion reactions

Hemovigilance

Hemolytic disease of the newborn

Neonatal alloimmune thrombocytopenia

Platelet refractoriness

Subgroup A, B, Bombay, Parabombay blood group

Rejection including hyperacute rejection, acute rejection and chronic rejection of

various organs

Graft versus host disease

® Principles of specimen collections and processing, relevant technical limitations, quality control,

analysis, result interpretations of these tests

Pretransfusion testing

- ABO/Rh testing

o d aa aa
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- Red Blood Cell(RBC) antibody screen

- Crossmatching

- Antibody identification

- ldentification of clinically significant RBC antibodies in multiple alloantibodies and
mixtures of alloantibodies and autoantibodies

Donor blood testing and the associated confirmatory testing

- ABO/Rh testing

- RBC antibody screen

- Donor RBC phenotyping

- Donor infectious markers screen and confirmatory testing

- Serologic methods

- Molecular methods

> Knowledge of blood donation/blood collection/cell processing

Donor criteria for whole blood and apheresis donation

Indications for therapeutic phlebotomy

Principles of hemapheresis and apheresis technology

Adverse effects of blood donation (whole blood and apheresis donations) and treatment
Donor vigilance

Donor re-entry algorithms

Steps in blood component and blood derivative preparation

Factors that influence the motivation of volunteers to donate blood

Donor notification and counseling associated with positive infectious disease testing
results and the donor look-back process

Principles of hematopoietic stem cell transplantation including collection, processing
and storage of these stem cell products and indications for use

Major regulations and guidelines that are applicable to collection, processing, storage

and release of blood and other cellular therapeutic products

> Knowledge of appropriate blood transfusion/blood utilization management

Indications for transfusion
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® Principles of massive blood transfusion

® Transfusion requirements of special patient populations e.g. hematology/oncology,

pediatrics, transplantation, immunocompromised and burn/trauma patients

® Appropriate uses of highly specialized blood products e.g. HLA-matched platelets,
irradiated blood products, granulocytes, donor lymphocyte infusions, coagulation factor

concentrates and intrauterine blood transfusion
® Requirements of all applicable regulatory and accrediting agencies
® Bjood utilization review
® Management of blood inventory
® Methods of blood conservation

® Patient blood management

> Therapeutic apheresis
® Principles of apheresis technology
® |ndications for therapeutic apheresis
® Appropriate replacement fluids to be used in various situations
® FEvaluation, preparation and follow up of patients for therapeutic apheresis
® Risk and benefits associated with apheresis procedures

® FEvaluation and treatment of adverse reactions associated with therapeutic apheresis

> HLA testing
® Serologic and molecular HLA typing, HLA matching and mismatching
® HLA antibody testing including HLA crossmatching and PRA

® Organ allocation criteria in Thailand and criteria of major national/international

organization

® Unrelated donor search for hematopoietic stem cell transplantation

® Association of particular HLA alleles with diseases e.g. HLA-B27 in assessment of
disease association

® Protocols used for solid organ and hematopoietic stem cell transplantation

> Communication skills

wangasuaznusinsAne UTUNeIFTING NN &De(IANUIN o) wiha&



® \Vith patients
® \Vith donors
® \With doctors/nurses
> Quality assurance
® Standard: American Association of Blood Banks (AABB)/European Union (EU)/Thai
national guideline
® Quality system: ISO/Hospital Accreditation (HA)
® (Good Laboratory Practices (GLP)

® External quality assurance services (EQAS)
o QRANNUINENAREN (Clinical Immunology)%riﬁmmﬂumgwf:ﬂm sastaluil
. BASIC SCIENCES ilsznaufing
» Normal immune responses
® |nnate immunity
® Production and function of granulocytes, natural killer cells, macrophages
® Production and function of T lymphocytes, T-lymphocyte receptors
® Production and function of B lymphocytes and plasma cells, immunoglobulin and
antibodies, structure and biologic properties
® Antigenicity and immunogenicity, antigen presentation, cell activation and regulation,
tolerance and clonal deletion
® |mmunologic mediators: chemistry, function, molecular biology, complement pathways,
cytokines, chemokines
® |mmunizations, protective immunity
> Biology of cells
® Structure and function of cell components (e.g., endoplasmic reticulum, Golgi complex,
mitochondria, lysosome, peroxisome, endosome, centriole, microtubule, ribosome,
polysome, plasma membrane, cytosol, cilia, nucleus, cytoskeleton)
® Cell cycle (e.g., mitosis, meiosis, structure of spindle apparatus, cell cycle regulation)

> Immunoglobulin
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Basic biology of immunoglobulins

Structure of immunoglobulin molecules

Classes of immunoglobulins and immunoglobulin fragments
Binding sites of immunoglobulin molecules.

Generation of immunoglobulin diversity

Immunoglobulins class switching

Timing and pattern of antibody development in response to acute and chronic infection

> Autoimmune

Principles of autoimmunity and the major autoimmune diseases

Immunological tolerance and anergy

> Innate immunity and inflammation

Role of the complement system or proteins in health and disease.

Complement protein measurements to assess inherited and acquired deficiency states,
including deficiency of complement components and deficiency of regulatory proteins
such as C1-esterase inhibitor

Acute-phase proteins, such as C-reactive protein, and IL-6 to assess inflammatory
conditions

Cytokines as mediators of immune and inflammatory responses, including those
associated with helper T-cell subsets (Th1, Th2, and Th17), inflammatory conditions,
etc.

Inflammatory response mediated by cellular receptors (e.g., toll-like receptors) for
substances with repeating molecular patterns, pathogen-associated molecular pattern
molecule (PAMP) ay damage-associated molecular pattern molecule (DAMP)

Role of natural killer cells in innate immune response to tumors and infection

> CLINICAL SCIENCE 1lsznavufing

> Pathophysiology, symptoms, signs, laboratory investigation of these disorders

Immunodeficiency

- Primary Immunodeficiency
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< Combined immunodeficiency disease (e.g.Severe combined immunodeficiency
SCID)
< T cell deficiency (e.g., DiGeorge syndrome)\
< B cell deficiency (e.g., congenital agammaglobulinemia)
< Phagocyte deficiency (e.g., chronic granulomatous disease)
% Complement deficiency
- Secondary Immunodeficiency (e.g., infection, radiation, splenectomy, malnutrition
etc.)
® |mmunologically mediated disorders
- Hypersensitivity types -1V
- Autoimmune disorders
< Multisystem autoimmune diseases (e.g.Systemic lupus erythematosus,
Antiphospholipid syndrome, Rheumatoid arthritis, Sjogren syndrome,
Dermato/Polymyositis, ANCA-associated vasculitis)
< Organ-specific autoimmune diseases (e.g.Autoimmune thyroid diseases,
Immune mediated liver diseases, Pernicious anemia, Type | diabetes mellitus,
Myasthenia gravis, multiple sclerosis and neuromyelytisoptica)
- Transplantation and graft rejection including graft VS host reaction
® |mmunoglobulin quantitative and qualitative disorders (e.g. monoclonal gammopathy of
undetermined significance)
® Allergic disorders
® Principles of specimen collections and processing, relevant technical limitations, quality control,
analysis, result interpretations of these tests
® \Methods based on protein and particle aggregation, such as agglutination,
nephelometry, and turbidimetry; double diffusion; and immunofixation after protein
electrophoresis
® Methods based on detection of labeled antigen or antibody in competitive and
noncompetitive sandwich immunometric assays, including RIA, enzyme linked

immunoassays, and chemiluminescence immunoassays
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® Tissue-based immunoassays, including immunofluorescence microscopy and

immunohistochemistry

® |mmunofluorescence tests for antibodies to nuclear antigens and interpretation of tests
for antibodies to specific antigens such as DNA, Sm, RNP, SSA/Ro, SSB/La, Jo-1, and
Scl-70/topoisomerase

® Tests for rheumatoid factors and antibodies to cyclic citrullinated peptide (antiCCP)

® Tests for antibodies to cardiolipin, beta-2 glycoprotein |

® Tests for complement protein and functional

® Tests for antibodies to thyroglobulin, thyroid peroxidase/microsomes, and TSH receptor;
parietal cells and intrinsic factor; insulin, glutamic acid decarboxylase, and islet cells
(including ICA512/1A-2); tissue transglutaminase, gliadin, and endomysium; and
mitochondria, smooth muscle, soluble liver antigen, and liver-kidney-mitochondria
antigens; and anti-glomerular basement membrane; and anti-acetylcholine receptor

® Anti-neutrophil cytoplasmic antibody (ANCA) by immunofluorescence and antibodies
against myeloperoxidase (MPO) and proteinase-3 (PR-3) for diagnosis of ANCA-
associated vasculitis

® (CSF interpretation in multiple sclerosis

® RAST tests and other tests for allergen-specific IgE

® |mmune complex assays, including tests for cryoglobulins

® [low cytometry, gene studies, and functional assessments in evaluation of immune
deficiency disorders

® Cell-mediated immunity tests, such as proliferation, ELISPOT/ QuantiFERON, and
cytolytic activity assays as well as skin tests.

® Phagocytic function tests

® Molecular biological techniqgues as applied to immunology testing.

® Fvaluate, prevent, and correct for immunological interferences associated with
immunoassays, including:

- Human anti-mouse antibodies
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Rheumatoid factors
Heterophilic antibodies reacting with immunoglobulins from multiple species
Autoantibodies to measured substances

Cryoglobulins and cold agglutinins

® | aboratory assessment of Infectious disease serology

Viral infections: HIV, hepatitis A, hepatitis B, hepatitis C, Epstein-Barr virus (both
specific antibodies and heterophile antibodies), cytomegalovirus, and herpes
simplex virus (HSV) 1 and 2

Bacterial infections: syphilis (nontreponemal and treponemal antibody tests), group
A streptococcus, Mycoplasma spp, Helicobactor pylori, and
Burkholderiapseudomallei

Fungal infections: Aspergillus spp, H. capsulatum, Pneumocystis jiroveci, and
Pythiuminsidiosum

Protozoal infections: toxoplasma, schistosoma, leishmaniasis, and others.
Antibody response to immunization with hepatitis A vaccine, hepatitis B vaccine,
and rubella vaccine

Consultation need for immunization after measurement of antibodies
Recommendations for passive immunization with antibody after exposure of

vulnerable patients

> immunosuppressive and major anti-inflammatory drugs, including effects of alkylating agents

such as cyclophosphamide; antimetabolites such as methotrexate and mycophenolate;

cytokine antagonists, including tumor necrosis factor-antagonists; adhesion molecule inhibitors;

and costimulatory molecule inhibitors and antagonists

> Drugs target cell populations, such as rituximab to deplete B cells and anti-thymocyte globulin

to deplete T cells, and uses of flow cytometry and other techniques to monitor efficacy or

toxicity of those drugs

> Role of checkpoint blockade (as anti-PD-1 and anti-CTLA-4) and CAR T Cells in cancer

treatment, along with side effects as immune hyper-responsiveness
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< A8T93NeARUN (Clinical microbiology)azfiavAsaLinguiiian Asie il

Il. BASIC SCIENCES isznasfns

® Microbial classification

» Bacteria and bacterial diseases
® structure and composition
® metabolism, physiology, and regulation
® genetics
® nature and mechanisms of action of virulence factors
® pathophysiology of infection
® cpidemiology and ecology

® principles of cultivation, assay, and laboratory diagnosis
» Viruses and viral diseases

® physical and chemical properties

® replication

® genetics

® principles of cultivation, assay, and laboratory diagnosis

® molecular basis of pathogenesis

® pathophysiology of infection

® |atent and persistent infections

® cpidemiology

® oncogenic viruses
> Fungi and fungal infections

® structure, physiology, cultivation, and laboratory diagnosis

® pathogenesis and epidemiology

» Parasites and parasitic diseases

wangasuaznusinsAne UTUNeIFTING NN &De(IANUIN o)
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® structure, physiology, life cycles, and laboratory diagnosis
® pathogenesis and epidemiology

> Principles of sterilization and pure culture technique

IIl. CLINICAL SCIENCE isznaufag

» General Microbiology

® Dynamics of bacterial growth (log and stationary phase).
® |nfectious disease serology
® (C testing and proficiency testing needed for optimum identification of infectious agents in
clinical

specimens.
® GSafety issues in microbiology/virology, including handling of infectious agents and
chemicals, recommended biosafety levels, and disposal of hazardous waste.
® |nfection control principles and the importance of collaboration between Infection Control
and

the Microbiology/Virology Laboratory for prevention of nosocomial infections.
® Basic public health principles and the vitalinteraction between diagnostic laboratories and
public

health agencies
® | aws and regulations defining select agents and identify resources for information on
bioterrorism agents.

® Bijofilms 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

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

o d aa aa
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® Reading and interpreting Gram stains of organisms from cultures, positive blood culture,
and patient specimens (e.g., CSF and urine).

® 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.

® F[actors important for optimum recovery of pathogens from blood cultures, including
optimumvolume, timing, and number of cultures to collect, and advantages and
disadvantages of availableblood culture instruments and blood culture media.

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

® |nterpretcolony appearance, media reactions,and rapid test results used to classify
common gram-positiveand gram-negative pathogens, and determineclinical significance of
organisms isolated from variousbody sites, i.e., blood, CSF, urine, body fluids,
wounds,stool, and respiratory specimens.

® \ethods for culture andidentification of anaerobic bacteria, including optimumspecimen
collection, media used for anaerobic culture,and methods used to generate anaerobic
conditions.

® (Characteristics of bacterial pathogens thatcould be used as agents of bioterrorism.

® Rapid and other non—culture-based testingmethods available for diagnosis of disease due
to majorbacterial pathogens.

® \edia used for isolation of less common orfastidious bacteria

® Advantages and disadvantages of methodsused to identify bacteria, including automated
systems and manual methods (including biochemicalreactions such as oxidase, catalase,
PYR, lactose fermentation,and metabolism of glucose and other carbohydrates).

® Advanced skills in microscopy, including theability to read and interpret respiratory and

woundGram stains and fluorescent stains.

® Steps necessary for validation of newtesting methods in bacteriology.
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Role of QC procedures to ensure optimalperformance of microbiological media,

reagents,and assay Kits.

> Susceptibility Testing

Mechanism of action of the major classes ofantimicrobial agents used to treat bacterial,
fungal,viral, and parasitic infections.Basic principles of in vitro susceptibilitytesting,
including achievable serum drug concentrations,minimum inhibitory concentration (MIC),
minimumbactericidal concentration (MBC), and breakpoints

Susceptibility testing methodsthat may be used in the clinical laboratory

Disk Approximation Test used to detecta “D zone”

Describe methods used for screening and confirmation of extended-spectrum beta-
lactamases in gram-negativebacteria.

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 Klebsiellaspp, and inducible clindamycin resistance in Staphylococci
spp.

Interpret susceptibility testingresults using CLSI guidelines.

Operational and clinical factors involvedin selecting particular susceptibility methods fora
clinical microbiology laboratory, including staffinglevels, routine workflow, and the patient

populationbeing tested.

> Mycobacteriology

Major characteristics of diseases causedby mycobacteria, including clinical presentation,
transmission,pathophysiology, epidemiology, infection controlissues, and public health
concerns.

Decontamination/concentration proceduresused to process specimens sent for culture of

acid-fastbacilli (AFB).
Staining methods for AFB, including fluorochromeand carbolfuchsin stains.
Read and interpret fluorochrome- and carbolfuchsinstainedsmears.

Liquidand solid media used to culture AFB organisms.
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Rapid grower, scotochromogen, photochromogen, and nonchromogen
Hybridization probes usedfor culture identification.

Safety issues associated with culture of AFBorganisms.

Mantoux skin test and theQuantiferon test for detection of latent tuberculosis.

Primary antituberculosis agents and the mostimportant drug used in treatment of disease

due toMycobacterium avium complex.

Direct nucleic acid amplificationmethods available for Mycobacterium tuberculosisand their

role in the diagnosis of tuberculosis.
Susceptibility testing methods used to detectdrug resistance in mycobacteria.

Reference laboratory methodsfor mycobacterial identification, including rDNAsequencing

and HPLC.

Culture methods for thermosensitive and fastidiousMycobacterium spp.

> Mycology

Major characteristics of infectious diseasescaused by fungal pathogens, including
clinicalpresentation, transmission, pathophysiology, and epidemiology.

Fungal pathogens that cause disease in specificpatient populations, including children,
immunocompromisedpatients, and transplant patients.

Methods for detection of fungal pathogens inclinical specimens, including methods for
direct examinationof specimens (e.g., KOH smears, vaginal wetpreps, and Calcofluor
White stain).

Benefits and limitations of the followingnonculture tests for diagnosis of invasive fungal
infections:cryptococcalantigen test, urine Histoplasma antigentest, Candida antigen tests,
galactomannan enzymeimmunoassay.

Appropriate specimen collection and processingmethods for fungal cultures.

Commonly used plating media forfungal cultures, including antimicrobial agents used

inprimary plates for specimens from nonsterile sites.
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Testing algorithms for fungal identification,including colony morphology on standard
media, thegerm tube test, cornmeal agar, slide cultures, specialagars (e.g., CHROmagar
Candida media) and biochemicaltests.

Identify Pneumocystis jiroveci in respiratory specimensand describe available staining
methods for this organism.

Identify Pneumocystis jiroveciin respiratory specimensand staining methods for this
organism.

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

Identify the following fungi based on their appearancein tissue: C. immitis, Blastomyces
dermatitidis, H. capsulatum,and P. jiroveci.

Maijor classes of antimicrobial agents used totreat fungal infections.

Interpret culture results using morphological characteristicsof major fungal pathogens and
predict clinicalsignificance of an isolate.

Susceptibility testing methods for yeast andfungi and discuss interpretation of
susceptibility testingresults.

Candida spp that are typically resistant orhave reduced susceptibility to azole antifungal

agents.

> Parasitology

Major characteristics of diseases causedby parasites including clinical presentation,

transmission,pathophysiology, and epidemiology.
Life cycles of intestinal, tissue, and bloodparasites.

Clinical presentation and the morphologicalcharacteristics used to identify Plasmodiumspp

(P. falciparum,P. vivax, P. ovale, and P. malariae) and Babesia spp.

Proper specimen collection, transportationof specimens, and processing methods for

optimum ova and parasite examinations

Preservatives,reagents, and stains used in the ova and parasiteexamination.
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® |mportant morphological characteristicsused to identify pathogenic and
nonpathogenicparasites in stool ova and parasite permanent smearsand concentrates.

® |mmunoassays fordetection of parasites

® Morphological appearanceof parasitic larva or adult worms that may bedirectly observed in
clinical specimens.

® |mportant characteristics used to identify commonarthropods brought to the microbiology
laboratoryfor identification.

® |mportant antiparasitic agents and the parasitesagainst which they are effective.

> Virology

® Major characteristics of diseases causedby viral pathogens, including clinical
presentation,transmission, pathophysiology, and epidemiology.

® \Viral pathogens that cause disease in specificpatient populations, including children,
immunocompromisedpatients, and transplant patients.

® Proper specimencollection, specimen transportation, and processingmethods used for viral
culture.

® Tissue culture techniquesand cell types used to grow viral pathogens.

® Hemadsorption test and immunofluorescentstaining techniques used for identification of
virusesgrown in tissue culture.

® Serological testing methodsused to detect HIV antibodies (e.g., enzyme
immunoassay,Western blot, and immunofluorescent assay) andappropriate HIV testing
strategies for adults,children, and neonates.

® Advantages and limitations of rapid serologicaltests used to detect HIV and respiratory
viruses.

® |nterpret results of antibody tests for hepatitisviruses, herpes viruses, and other important
viralpathogens.

® Typical cytopathic effects seen with growth ofcommonly isolated viruses in tissue culture

(e.g., cytomegalovirus,herpes simples virus, varicella zoster virus,adenovirus, enteroviruses,

influenza viruses, andrespiratory viruses).
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® Demonstrate knowledge of antiviral agents, resistancemechanisms, and susceptibility

testing methods forantiviral agents.

a  a

& LNAANN (Clinical chemistry)‘ﬂ'a‘:ﬂ@‘uﬁqamﬁﬂaﬂﬂwmmmﬂaﬁﬂ%ﬁmmﬂumuL"f':ﬂm sl
l.  BASIC SCIENCES ilsznaufiog
vANARUN (Clinical chemistry)
® Fnergy metabolism, including metabolic sequences, regulation
® (Generation of energy from carbohydrates, fatty acids, and essential amino acids;
aerobic and anaerobic glycolysis and gluconeogenesis, ketogenesis and ketone bodies
oxidation
® Storage of energy: glycogenesis, fatty acid and triglyceride synthesis
> Metabolic pathways of small molecules and associated diseases
® Bijosynthesis and degradation of lipids (e.g., dyslipidemias)
® Bjosynthesis and degradation of porphyrins (e.g., porphyria)
> Nutrients, vitamins, minerals and trace elements
® Functions of nutrients, including essential fatty acid, trans-fatty acids, cholesterol
® \Vitamins: structures of vitamins and derivatives of medical important, absorption,
storage and excretion, functions, food sources and requirements
® Mineral and trace element requirements
® Assessment of nutritional status across the life span, including calories, protein,
essential nutrients, hypoalimentation
» Basic biology of, and analytical methods for, determination of qualitative and quantitative
changes in blood and fluid proteins and amino acids(enzymes, biomarkers, hormones, and
cytokines), carbohydrates,lipids and lipoproteins, and clinically relevantsmall molecules (including
metals, trace elements,and vitamins)
NeINe1AALN (Toxicology)
> Pathogenesis, pathophysiology, basic pathological process
® (Chemical poisoning and therapy

® Mineral and trace element deficiencies and toxicities
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» General pharmacology

Pharmacokinetics

- Bioavailability

- Volume of distribution and distribution phases
- Drug metabolism

- Drug elimination

- Rates of reaction

- Pharmacokinetic models

Pharmacodynamics

- Drug properties

- Drug-receptor interactions

- Factor affecting drug response

- Dose-response relationship

Individual factors or special populations altering pharmacokinetics and
pharmacodynamics

Adverse drug effects

- Drug interactions

- Overdose and toxicity

Il CLINICAL SCIENCE ilsznauae

® Pathophysiology, symptoms, signs, laboratory investigation including principles of specimen

collections and processing, relevant technical limitations, quality control, analysis, result

interpretations of these testsof these disorders

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
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Assessment of thyroid function

Assessment of pituitary function

Assessment of adrenal function

Assessment of reproductive function, pregnancy,and prenatal testing
Assessment of gastric, pancreatic, and intestinal function
Assessment of glucose and evaluation ofdiabetes mellitus
Assessment of mineral and bone metabolism

Assessment of porphyrins and disorders ofporphyrin metabolism
Trace element assessment

Vitamin assessment

Cholesterol and lipid assessment

Serum and fluid protein assessment

Clinical enzyme kinetics

Pediatric biochemistry

> Analytical Techniques and Instrumentation

Analytical chemistry techniques: photometric, electrochemical, enzymatic,
electrophoretic, chromatographic, mass spectrometric, and immunologic methods
Random-access automated analyzers: spectrophotometric,ion-selective electrode, and
electrochemical methods, as well as immunologic methods, including enzyme multiplied
immunoassay technique, cloned enzyme donor immunoassay, fluorescence polarization
immunoassay, microparticle enzyme immunoassay, electrochemiluminescence, ELISA,

turbidimetry, and nephelometry.

> Principles of laboratory robotics and automation strategies

> General principles of assay calibration, quality control, and the need for calibration verification

» Causes of both positive and negative interferences as well as how to detect and avoid them

> Therapeutic Drug Monitoring and Toxicology

Principles and practice ofspecific drug classes including antidepressants, mood

stabilizer, antipsychotics, anticonvulsants, cardioactive drugs, bronchodilators
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Antibiotics, immunosuppressants

® Toxicologic syndromes ; pathophysiological basis of five major toxicologic syndromes

including cholinergic, anticholinergic, sympathomimetic, opiate, and sedative-hypnotic.

® Methods of toxicology Testing and management

- Drug overdosed and poisoning

0
o

0
o

0
o

The toxicologic profiles of specific agents including acetaminophen, salicylates,
alcohols and glycols, barbiturates, tricyclic antidepressants, carbon monoxide,
organophosphates and carbamate, digoxin, lead, iron, and cyanide

The general and specific management for overdose and poisoning from the
specific agents

Principles of drug-testing protocol

Interpretation of the laboratory result for monitoring and detection of

drugs/xenobiotics

- Drugs of abuse

0
o

0
o

0,

o

Clinical manifestation of the major drugs of abuse

The routine immunoassays for drugs-of-abuse testing (principles, specific
reactivities and cross-reactivities, limit of detection and the standard cutoff for
detection, techniques to detect the method of adulteration of urine )

The confirmation tests for drugs-of-abuse

The “chain of custody” and other legal requirements for forensic chemical
pathology

The social consequences of testing for drugs of abuse

> Principles of specimen collections and laboratory interpretations for forensic and toxicology

trace evidence

b wenganenszaulniana (Molecular Pathology)

o g o g
ACANATAUAQYNLLUANT AN m@Mu

| BASIC SCIENCES 1sznasfasl

> Biochemistry and molecular biology

® Gene expression: DNA structure, replication, and exchange
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- DNA structure: single- and double-stranded DNA, stabilizing forces, supercoiling

and topoisomers

Gene structure and organization: chromosomes, centromere, telomere

DNA replication, degradation, repair, mutation, activation and inactivation

Recombination, insertion sequences, transposon

Mechanisms of genetic exchange, including transformation, transduction,
conjugation, crossing over, recombination, linkage
® Gene expression: transcription, including defects
- Transcription of DNA into RNA, RNA, RNA degradation
- Post-transcriptional modification
- Regulation: cis-regulatory elements, transcription factors, enhancers, promoters,
silencers, repressants
® (ene expression: translation, including defects
- The genetic code
- Structure and function of tRNA
- Structure and function of ribosomes

- Protein synthesis

Regulation of translation

Post-translational modifications

® Principles of molecular technology
- Analysis of DNA: sequencing, restriction analysis, PCR, amplification, hybridization
- Plasmids and bacteriophages
- Gene cloning
- Recombinant DNA technology and application

> Biology of cells
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® Cell cycle (e.g., mitosis, meiosis, structure of spindle apparatus, cell cycle regulation)

® Structure and function of basic tissue components (including epithelial cells, connective

tissue cells, muscle cells, nerve cells, and extracellular matrix)
® Adaptive cell response to injury (e.g., hypertrophy and metaplasia)
® Mechanisms of cell injury and necrosis, including free radical mediated cell injury
® Apoptosis
» Human development and genetics
® [Embryogenesis: basic programmed gene expression, and developmental regulation of
gene expression for medical student
® Principles of pedigree analysis, including inheritance patterns, occurrence and
recurrence risk determination
® Population genetics: Hardy-Weinberg law, founder effects, mutation-selection
equilibrium
> Neoplasia
® (Cell biology, biochemistry, and molecular biology of neoplastic cells: transformation,
oncogenes, oncogenesis, altered cell differentiation, and proliferation
® Molecular basis of multistep carcinogenesis
Il Clinical science Usznaufiael

> Pathophysiology, symptoms, signs, laboratory investigation of these disorders

® (Genetic disorders
O Gene and human diseases (e.g., mutations)
O Congenital abnormalities: principles, patterns of anomalies, dysmorphogenesis
O Genetic mechanisms: chromosomal abnormalities, Mendelian inheritance,

complex multigenic disorders, single gene disorders with nonclassic inheritance
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O Clinical genetics, including genetic testing, prenatal diagnosis, newborn

screening, genetic counseling/ethics, gene therapy

® Principles of specimen collections and processing, relevant technical limitations, quality control,

analysis, result interpretations of these tests

® Fluorescence in situ hybridization (FISH) analysis

o MIUFTMITARNITUaIUURNTS (Laboratory Management)1lsenavifaenisiisnisannis

Cytogenetics

Basic cell and tissue culture techniques

Molecular Pathology

ﬁmﬂﬁu"ﬁmﬁzuummumﬂm\iﬁmﬂﬁﬂﬁmi (Laboratory Information System) N13ATIAEURAR LA

{tlats (Point-of-Care Testing)

. BASIC SCIENCE sznaufing

® Bijostatistics

Descriptive methods

Inference regarding population means
Confidence intervals

Parametric and nonparametric statistics
Measures of variance and error
Sources of analytical error
methodology bias

ROC curves

Bayes theorem

Reportable range

Analytical range

Linearity
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Il CLINICAL SCIENCE 1lsznaufns

® Principles of specimen collections and processing, relevant technical limitations, quality

control, analysis, result interpretations of point of care testing
® | aboratory management skill
® (Organizational and Leadership Skills
®  Financial Skills
® Regulatory Skills
® (Quality Assurance, Quality Control, Pre- and Postanalytic Management

® Basic Computer Skills

® | aboratory Information System Concepts
®  Security and Privacy
® Communication

® Fmerging Technologies
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Clinical skills in Clinical Pathology

Hematology
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Red Blood Cell Disorders (RBC disorders)

Common nutritional deficiency anemias e.g. iron deficiency anemia v
Uncommon nutritional deficiency anemiase.g.trace element deficiency anemia v
Common hemolytic anemias e.g. Thalassemia v
Uncommon hemolytic anemias e.g. porphyria v
Hypoplastic anemias e.g. aplastic anemia v
Anemia in systemic disorders e.g. anemia of inflammation 4

White Blood Cell Disorders (WBC disorders)

Benign leukocytic disorders e.g. lymphoid hyperplasia, storage diseases v
Lymphoid neoplasms e.g. lymphoma v
Myeloid neoplasms e.g. acute myeloid leukemia, myeloproliferative neoplasms v

Platelet & Coagulation Disorders

Common hereditary bleeding disorders e.g. hemophilia, von Willebrand 4

disease

Uncommon hereditary bleeding disorders e.g. hereditary platelet dysfunction v
Common acquired bleeding disorders e.g. disseminated intravascular 4

coagulation, vitamin K deficiency, coagulopathy of liver disease

Thrombotic disorderse.g.antiphopholipid syndrome, hereditary thrombophilia v

1
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Factor assay
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Complete blood count
Automated cell counting v
QC procedures specific to cell counters v
Peripheral blood smear
Blood smear preparation v
Blood cell identification (both normal & abnormal cells) 4
Correlate peripheral blood smear findings with bonemarrow morphology v
Other Hematology Testing
Reticulocyte v
Erythrocyte sedimentation rate v
Supravital staining and examination (reticulocyte, H inclusion bodies, Heinz v
bodies)
Hemoglobin typing v
Bone marrow study (bone marrow aspiration and biopsy) v
Platelet & Coagulation Testing
Platelet function testing v
Screening coagulation tests (prothrombin time, activated partial thromboplastin v
time, fibrinogen, thrombin time)
D-dimer v

v
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Factor inhibitor assay (Bethesda assay) v
Antiphospholipid antibody workup v
Thromboembolism workup (Protein C, Protein S, antithrombin) v
von Willebrand workup v
Heparin-induced thrombocytopeniatesting 4
Common laboratory monitor of anticoagulants e.g. INR 4
Laboratory monitor of antiplatelet drugs and fibrinolytic drugs v
Monitor ofhemostaticsdrugse.g. recombinant activated protein C and v
recombinant F Vlla
Molecular Testing
Common molecular assay for hematology disease e.g. Thalassemia, myeloid v
neoplasms,
Uncommon molecular assay for hematology disease e.g. PTG20210, Factor V v
Leiden
Flow Cytometry
Diagnosis and monitoring of hematologic malignancies and related disorders v

v

Diagnosis of non-malignant disorders of white blood cell, red blood cell, and

platelet




Clinical skills in Clinical Pathology

Urinalysis and Body Fluid
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Urinalysis
Automated v
Manual v
Body Fluid Analysis: CSF, Ascitic/Pleural Fluid, Joint Fluid
Perform manual hemocytometer cell counting v
Cytocentrifuge sample preparation v
Body fluid analyses v




Clinical skills in Clinical Pathology

Transfusion Medicine
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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

AN N NI N NER NER N B NN

Platelet refractoriness

Choose appropriate blood components and derivatives for transfusion

Acute blood loss

Chronic anemia

Chemotherapy

Patients with hematologic disease and/or cancer

Patients with bleeding disorders

ANERNERNER NI NERN

Thrombocytopenic patients (both adults and pediatrics)
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9

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

AN NN N N NS

Patients with autoantibodies
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Blood donation/blood collection/cell processing

Collecting blood components including donor apheresis

Performing donor interview and exam

Pre-donation counseling

Blood component preparation

ANERNERNERNERN

Donor counseling associated with positive infectious disease testing

results

<

Selecting appropriate patients for autologous donation and management

of autologous blood collection
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Blood inventory management

Stem cell collection/processing/storage

Being a competent doctor at a blood mobile collection unit

Management of blood collection during emergency situation

Pretransfusion testing

Blood grouping

Donor RBC antigen typing

Antibody screening and identification

Blood testing for infectious disease markers

AINIENEN

Crossmatching process

Blood grouping

Antibody screening and identification

Crossmatching

Antiglobulin test

Patient/unit identification

ANERNERNERNERN

Therapeutic apheresis

Patient evaluation

<

Patient preparation

<

Selecting and using specific apheresis technologies to ensure

appropriate care, clinical management and safety of patients

Discussion with the patient of the risks and benefits

<

Effective communication with clinicians and staff regarding emergent

therapeutic apheresis

<

Immunogenetic Testing

HLA typing by serologic and molecular methods

Panel reactive antibodies

HLA crossmatching

HLA antibody testing

ANERNERNERN
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Donor and recipient matching v
Interpretation of HLA haplotype for verification of blood relationship of v
donors and recipients of organ transplantation
v

Discussion with the patient about organ allocation criteria




Clinical skills in Clinical Pathology

Clinical Immunology
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Multisystem autoimmune diseases e.g. rheumatoid arthritis,Systemic v
lupus erythematosus, Sjogrenetc.
Organ-specific autoimmune diseases e.g. autoimmune thyroid v
diseases, type | DM, immune-mediated liver disease etc.
ANCA-associated vasculitis v
Infectious disease serology e.g. HIV, HBV, HCV, syphilis, aspergillosis v
etc.
IgEand mast cell related allergic diseases v
Acute phase proteins, complements and cytokine responses in v
inflammation and infection
Primary and secondary immune deficiency v
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Methods of Clinical Immunology Laboratory Testing

<\

Immunoprecipitation & Immunodiffusion

<\

Agglutination

Turbidimetry & Nephelometry v

<\

Immunochromatography

<\

Enzyme linked immunosorbent assay (ELISA)

Chemiluminescence immunoassay v

Immunofluorescence (direct, indirect) & Immunohistochemistry v

Western blot & Immunoblot v

Protein electrophoresis& Immunofixation v

ELISPOT & QuantiFERON v

Cryoglobulin v

Laboratory Testing for Autoimmune Disease

Antinuclear antibodies and specific antibodies ( e.g.anti-dsDNA, Sm,

RNP, SSA/Ro, SSB/La, Jo-1,Scl-70)

Anti-neutrophil cytoplasmic antibodies(ANCA)

Tests for rheumatoid factors (rheumatoid factor,anti-CCP)

Tests for common organ-specific autoimmune diseases(e.g.

NN NS

autoimmune thyroid disease)




UANNITUTANNHENNENBINGNARUN Al o | 92AL la | SEAU @
Tests for common organ-specific autoimmune diseases (e.g. Immune v
mediated liver diseases, Pernicious anemia, Type | diabetes mellitus)
Flow cytometry (CD4 count, lymphocyte subset, DHR) v




Clinical skills in Clinical Pathology

Clinical Microbiology
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Performs clinically useful
consultations in a timely
manner (e.g., guiding
appropriate test ordering,
optimal specimen collection,

results interpretation)

Identifies microorganisms of all
groups that are commonly
encountered in the clinical

microbiology laboratory

Using the medical record,
summarizes a case history and
explains the clinical rationales
for diagnostic tests and
therapies as they pertain to

infectious diseases

Performs a critical review of the v




literature addressing evidence-
based utilization of laboratory
tests and results, and designs

utilization guidelines

Assists in the identification of
microorganisms of all groups
that are less commonly
encountered in the clinical

microbiology laboratory

Assembles aggregate data to
produce meaningful reports
(e.g., antimicrobial
susceptibility data to produce
an antibiogram; blood culture

contamination rate)

Implements professional
organizations’ standards or
elements of checklists in the

laboratory

Participates in development of
a novel test, methodology, or

diagnostic algorithm

Synthesizes aggregate data to
identify trends or aberrant
patterns important for infection
prevention, laboratory error
detection, recognition of novel
pathogens, or new resistance

patterns
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Direct smear

-Gram stain

- Acid fast stain

-Modify acid fast stain

-KOH preparation

RN N N IR

-India ink preparation

-Gomeri methenamine silver stain v

Proper specimen handling

-Blood

-Respiratory tract specimen

-Stool

-Urine

-Genital tract specimen

-Eye and ear specimen

-Wound specimen

R IR AN AR RN EENE RN

-Sterile body fluid and tissue

Culture technique

<\

- Aerobic culture

-Hemoculture v

-Fungal culture v
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-Mycobacterial culture

v

-Anaerobic culture

Bacterial identification

-Colony inspection and pick up

-Manual biochemical testing for...

-Staphylococci

-Streptococci

-Gram-positive bacilli

- Gram-negative cocci

-Gram-negative bacilli

-Enterobacteriaceae

-Vibrionaceae

-Non-fermenters

-Haemophilus

IR RN AN I N RN BN B NS RN

- Fastidious gram-neg. bacilli

-Anaerobes

-Bacterial identification by molecular
techniques

-Bacterial Identification by matrix-
assisted laser desorption/ionization-

time of flight mass spectrometry
(MALDI-TOF)

Fungal identification

-Yeasts

-Moulds

Antimicrobial susceptibility testing

- Disk diffusion

-Broth microdilution

-SIT,SBT testing

-Resistance mechanism testing and interpretation
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-Beta-lactamasesdetection v

-ESBLs screening and confirmation v
- Metallo-beta-lactamasesdetection v
-D- v

testforinducibleclindamycinresistance




Clinical skills in Clinical Pathology

Clinical chemistry
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Organ-Based BiochemicalTesting

Assessment of pulmonary function: blood gases and oxygen saturation 4
Acid-base chemistry, electrolytes, and relevant disorders 4
Assessment of renal function v

Cardiac biomarkers for the assessment of coronary artery diseases v
Assessment of liver and biliary tract status v
Assessment of thyroid function v
Assessment of pituitary function v
Assessment of adrenal function v
Assessment of reproductive function, pregnancy,and prenatal testing v
Assessment of gastric, pancreatic, and intestinal function v
Assessment of glucose and evaluation of diabetes mellitus 4
Assessment of mineral and bone metabolism 4
Assessment of porphyrins and disorders of porphyrin metabolism v
Trace element assessment v
Vitamin assessment v
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Cholesterol and lipid assessment v
Serum and fluid protein assessment v
Clinical enzyme kinetics v
Pediatric biochemistry v




Clinical skills in Clinical Pathology

Toxicology
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Drugs of abuse e.g. opiate, amphetamine and cocaine. v
Toxicologic syndromes including cholinergic, anticholinergic, v
sympathomimetic, opiate, sedative-hypnotic.
Drug overdosed or poisoning €.g. acetaminophen, salicylates, alcohols
and glycols, barbiturates, tricyclic antidepressants, carbon monoxide, v

organophosphates and carbamate, digoxin, lead, iron, and cyanide.
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Immunoassay for therapeutic drug monitoring and drugs of abuse 4
Confirmatory tests including Chromatography and mass spectrometry 4
Chain of custody v
Methods for detection of adulteration v
Design of drug-testing protocols v







Clinical skills in Clinical Pathology

Molecular Pathology

\aduganisinausy unndilszatinuasiaug1ansalumMsauasn#ILasN15A5IaN

waslfliRAn1saaliy

. Teavidanzvidasarunsanisiasd fiinnsamunensanenadiin

]
o =2 o

o - ~ - % A oa P | A~ 0 o
TEAUN o I’:TﬁM?’ﬂﬂW'):M?@mﬂ’]uﬂ’]imv}%‘mmﬂgurflmi NNLLUAL LAY / UTANAINNANATY GNLLWVIEMT:@’]

o

tihusiasiiade fauguaine uazliiriuuetimistiesduanislffasnues

o = = - v a o P o ! o = o o K Ca
FEALUN la Iﬁ‘ﬂ‘ﬂ?@ﬂqQZV?@@ﬂquﬂf]?mmqﬂﬂ'ﬂﬂﬂgﬂmﬂq? NNUUBENINTEAL o WATHAIMNANATY BILNNE

a

dszantinuaasitiade fanguainm uazliAuuztimisiiesl JiRnaslé

aa

o o ! A Ly 4 a o allv A d! Ly °o v o !
TEAUN @ Iﬁ‘ﬁﬂﬁ“ﬂﬂ’?QZﬁiﬂ@ﬂﬁuﬂ’]ﬁ‘mm’]\iﬂﬂﬂﬂ{]Uﬁ]ﬂ’]i ndudau dunndiszaniinyg a1aiiaay TANALA

o ¥ o o ¥ a o ¥ A a & =2 1% A
TN LL@EZG]MV’Y]LLuzu’Wﬂ\‘iﬁ‘ﬂﬂﬂ{]Uﬁ]ﬂ’]ﬂﬁ UTRANNNT L?ﬂugiﬁﬂﬂ%‘ﬂﬂ‘lﬂ’]ﬁﬁﬂﬁlum\i ERYSTEE It

TsAvisaniz F2AU o | 2AU la | TTAU a
Abnormal karyotyping in prenatal specimens v
Postnatal abnormal karyotyping such as Robertsonian rearrangements v

Chromosomal abnormalities with specific hematologic disorders such
as myelodysplastic syndromes, hematologic malignancies, and v

myeloproliferative disorders

Aneuploidies,microdeletions, or chromosomal translocations,
including hematologic disorders such as acute v

promyelocytic leukemia and chronic myelogenous leukemia.

Imprinting disorders such as Prader-Williand Angelman syndromes

and mitochondrial diseases. v
Preimplantation genetic diagnosis v
Cytochromep450 mutations and other mutations that affect sensitivityto

chemotherapeutic agents, such as thiopurine v
methyltransferase (TPMT), or other drugs

Rare genetic disorders v




Il WADNITUTANNHENNNENEINANARUN
unneilszantinufiedidietiad datiu udnnis F8n19AUANAIININTEINITATIANIETRNLI RN 969 7] uila

v

v v a oA 1 | o all o R o =
N@LL@ZLLﬂiﬂﬂﬂgﬂ’] ﬂ’]?mm@m’lwmﬂgumn’mmqL’]Ju @ 72U ANNNANNTUNNAUINAIIAANITITEUT

IN[RA}!

o o A o aa aa A - o [% [ o %
F2AUN o WRnNTUTRYINEZNINENBINEN AR InALNNgUszatinuaasdinlanannig ulanauazuiilailoym
Y v
1&A08IR1Laa

o a o = o aa aa A - o v v o ¥
sEAUN la WHRDN1IVTRRNEENIINENBAINaARRN AN UszaN TN lanann1g wlana  LazAasuA L
eymneléinsguasesijiietiny

o o o = o aa aa A - o o ¥ o ¥
SLAUN @ WADNITUTANNHENINENTINEIPALNNUNNTUszatinudnlauannis wlana  wazaitaws b

tToynieléinnsguanesiidisntncy (dreviivisalfiiu

)
UADNNITUTANNBENNNENEINANARUN SRl o | STAU la | TAU @

Cytogenetics
Karyotyping v
Fluorescence in situ hybridization (FISH) v

Molecular testing

Cell and tissue culture

DNA and RNA extraction

Quantitation and QC of purified DNA/RNA

PCR: RT-PCR, real-time PCR

AN YN

Electrophoresis

Sequencing v

Microarray v




Clinical skills in Clinical Pathology

Laboratory Management
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Organizational and Leadership Skills
Principles ofmanagement and organizational structures 4
Work flow analysis 4
Human resource systems 4
Interpersonal skills :manage, lead, and motivate others v
Decision-making, andeffective negotiation v
Patientorientedand ethical service v
Financial Skills
Financial data collectionand financial statement presentation and analysis v
Budget forthe clinical laboratory v
Cost analysis v
Unit cost calculation v
Comptroller General’s Department code for laboratory testing v
Applicable forms and requirements ofreimbursement v
Monitor utilization of budget 4
Regulatory Skills
Accrediting agencies relevantto laboratory certification and licensure v
Training, certification, licensing, and competencyassessment standards for 4
laboratory professionals
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1




Laboratory safety

Standard Operating Procedures (SOPs)

Risk management

Planningand strategic management

AIENIENEN

Quality Assurance, Quality Control, Pre- and Postanalytic Management

Quality assurance, quality management,and process improvement principles

Fundamental statistical concepts for laboratory diagnostics

Principles of specimen collection

Sources of preanalytical variation

Delta checks indetecting errors

Principles of postanalytical result processingand data delivery

ANERNER NERNERNERN

Planning and implementation of new test

Determination and the limitations of reference ranges

Reference laboratories (choose, use, and monitor)

Internal audit / Accreditation

Interview for a newemployee

ANERNERNER NI

Laboratory Information System Concepts

Laboratory Information System

Hospital Information System

Security and Privacy

Security and privacyof protected health information

Communication

Laboratory instrumentinterfaces

Data standards and encoding schemes

Emerging Technologies

Telepathology systems

Bioinformatics




EPA in Clinical Pathology

Hematology & Clinical
Microscopy

Transfusion
medicine

Clinical
immunology

Clinical
microbiology

Clinical
chemistry &
Toxicology

Molecular
pathology

Laboratory
management

1.Interpretation, reporting, and diagnosis

2.Diagnostic Knowledge: Demonstrates
attitudes, knowledge, and practices that incorporate

evidence-based medicine and promote life-long learning

3.Teaching: Demonstrates ability to
interpret, synthesize, and summarize knowledge;
teaches others

4.Provide consultation

5.Demonstrate compliance with standards
and regulations

6.Communicate with Health Care Providers,
Families, and Patients (as applicable)

7.Manage Laboratory: Resource Utilization
(finance and personnel management and conflict
resolution)

8.Demonstrate laboratory process improvement
and patient safety

9.Demonstrate accountability, honesty, and integrity
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1. Interpretation, reporting, and diagnosis
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2.Diagnostic Knowledge: Demonstrates attitudes, knowledge, and practices that incorporate evidence-based medicine and promote life-longlearning
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3. Teaching: Demonstrates ability to interpret, synthesize, and summarize knowledge; teaches others
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5. Demonstrate compliance with standards and regulations
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6.Communicate with Health Care Providers, Families, and Patients (as applicable)
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7.Manage Laboratory: Resource Utilization (finance and personnel management and conflict resolution)
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8.Demonstrate laboratory process improvement and patient safety

O seauii 1

O svsun 2

O 32619 3

O svud 4

v & Y a A P
-aunsonszminidiaianaannulfiveslu
nsvuauluiiesdimnsuaznisguaditlan
-liinlap AN ATy IBINNTATIRADLAI N

gnfiedresARInaanarlu1emsIa

Yo

-@unsn@asansTuw R FuEng 1y

e oy
natinina ligniies

-aunsnlideiausuusisaunImaLim
Tunisuiladeianainianssuaunisnan
NM39LATIZY NTTLIUNITIATIZTLAZUAS

N39LATIZH

Hdaudanlunislasansimungnininees
¥ a o

wesdf)dmnng
-dnunrneantuuulsuNe AN dest LAY

daensdeiaresdiauazyaainsmienisunng




9. Demonstrate accountability, honesty, and integrity
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2. Interpretation, Reporting, and Diagnosis
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3.Diagnostic Knowledge: Demonstrates attitudes, knowledge, and practices that incorporate evidence-based medicine and promote life-long learning
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4. Teaching: Demonstrates ability to interpret, synthesize, and summarize knowledge; teaches others
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5. Fundamental and Diagnostic Knowledge
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Skill
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Blood smear preparation

Blood cell identification (both normal & abnormal cells)

Bone marrow study (bone marrow aspiration and biopsy)

Manual coagulation tests (prothrombin time, activated partial thromboplastin time)

Factor assay

Factor inhibitor assay (Bethesda assay)
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3.Diagnostic Knowledge: Demonstrates attitudes, knowledge, and practices that incorporate evidence-based medi

cine and promote life-longlearning
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4. Teaching: Demonstrates ability to interpret, synthesize, and summarize knowledge; teaches others
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5. Fundamental and Diagnostic Knowledge
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Manual Urinalysis

Perform manual hemocytometer cell counting

Cytocentrifuge sample preparation

Body fluid analysis
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2. Interpretation, Reporting, and Diagnosis
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3.Diagnostic Knowledge: Demonstrates attitudes, knowledge, and practices that incorporate evidence-based medicine and promote life-longlearning
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4. Teaching: Demonstrates ability to interpret, synthesize, and summarize knowledge; teaches others
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5. Fundamental and Diagnostic Knowledge
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Blood donation/blood collection/cell processing

Collecting blood components including donor apheresis

Performing donor interview and exam

Pre-donation counseling

Blood component preparation

Donor counseling associated with positive infectious disease testing results

Pretransfusion testing

Blood grouping

Donor RBC antigen typing

Antibody screening and identification

Crossmatching process

Blood grouping

Antibody screening and identification

Crossmatching

Antiglobulin test

Patient/unit identification

Therapeutic apheresis




Patient evaluation

Patient preparation

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

patients

Discussion with the patient of the risks and benefits

Effective communication with clinicians and staff regarding emergent therapeutic apheresis

Immunogenetic Testing

HLA typing by serologic and molecular methods

Panel reactive antibodies

HLA crossmatching

HLA antibody testing

Donor and recipient matching

Interpretation of HLA haplotype for verification of blood relationship of donors and recipients of organ transplantation

Discussion with the patient about organ allocation criteria
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2. Interpretation, Reporting, and Diagnosis
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3.Diagnostic Knowledge: Demonstrates attitudes, knowledge, and practices that incorporate evidence-based medicine and promote life-longlearning
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4. Teaching: Demonstrates ability to interpret, synthesize, and summarize knowledge; teaches others
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5. Fundamental and Diagnostic Knowledge
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6. Regulatory
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Skill
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Agglutination

Immunochromatography

Enzyme linked immunosorbent assay (ELISA)

Examination Antinuclear antibodies (Immunofluorescence)

Flow cytometry
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