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ARG
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

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

Lymphoid neoplasms e.g. lymphoma

Myeloid neoplasms e.g. acute myeloid leukemia, myeloproliferative neoplasms

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
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Complete blood count

Automated cell counting

QC procedures specific to cell counters

Peripheral blood smear

Blood smear preparation

Blood cell identification (both normal & abnormal cells)

Correlate peripheral blood smear findings with bone marrow morphology

Other Hematology Testing

Reticulocyte

Erythrocyte sedimentation rate

Supravital staining and examination (reticulocyte, H inclusion bodies, Heinz bodies)

Hemosglobin typing

Bone marrow study (bone marrow aspiration and/or biopsy)

Platelet & Coagulation Testing

Platelet aggregation testing

Automated coagulation tests (prothrombin time, INR, activated partial thromboplastin

time, fibrinogen, thrombin time)

Manual prothrombin time, activated partial thromboplastin time

D-dimer

Factor assay

Factor inhibitor assay (Bethesda assay)

Lupus anticoagulant assay (screening and confirm)

Thromboembolism workup (Protein C, Protein S, antithrombin)

von Willebrand workup (VWF:Ag, VWF:Rco, RIPA)

Heparin-induced thrombocytopenia testing

Anti FXa

Molecular Testing

Common molecular assay for Thalassemia

Common molecular assay for hematologic neoplasms

Uncommon molecular assay for hematology disease e.g. PTG20210, Factor V Leiden

Flow Cytometry
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Diagnosis and monitoring of hematologic malignancies and related disorders (Acute

leukemia, lymphoma)

Diagnosis of non-malignant disorders of white blood cell, red blood cell, and platelet
(PNH, EMA, Platelet glycoproteins)

Urinalysis and Body Fluid

Weduann1siineusy wimdusedrdnumsiianuanunsalunmsusuagUisuazn1snsaams
el iAnseelul
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Urinalysis

Automated

Manual (gross exam, sp.gr., urine dipstick, urinary sediments)

Urinary sediments by microscopic examination
Body Fluid Analysis: CSF, Ascitic/Pleural Fluid, Joint Fluid

Perform manual hemocytometer cell counting and differentiation

Cytocentrifuge sample preparation

Cell differentiation from cytocentrifugation
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Transfusion Medicine
Weduaan sineusy wmduszantnuasiinuanaunsalunsusuagUlisuasnsnsianig
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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

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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Blood donation/blood collection/cell processing

Collecting blood components including donor apheresis

Performing donor interview and exam

Pre-donation counseling (deferral)

Blood component preparation (Miaeiullu donation)

Donor counseling associated with positive infectious disease testing results

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

Pretransfusion testing

Blood grouping

Donor RBC antigen typing

Antibody screening, Antibody identification

Crossmatching
Antiglobulin test

Blood testing for infectious disease markers

Blood administration

Therapeutic apheresis

Patient evaluation

Patient preparation

Selecting and using specific apheresis technolosgies 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

Panel reactive antibodies

HLA crossmatching

HLA antibody testing (Single antigen bead)
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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

(KT = Kidney transplantation; BMT = Bone marrow transplantation)

Clinical Immunology

deduganisineusy wimduszartnumsiianuaiusalunsusuviadiieuasn1sngiam
el iAnseelul

TsAn3aN12e

Multisystem autoimmune diseases (e.g. rheumatoid arthritis, systemic lupus erythematosus,

Sjégren syndrome)

Organ-specific autoimmune diseases (e.g. autoimmune thyroid diseases, type | diabetes

mellitus, immune-mediated liver diseases)

ANCA-associated vasculitis

Infectious disease serology (e.g. HIV, HBV, HCV, syphilis)

IgE and mast cell related allergic diseases

Acute phase protein, complement and cytokine responses in inflammation and infection

Primary and secondary immune deficiency

Diagnosis and management of cancer using serologic and tissue tumor markers

ANDNITUIDNNBINNNETINYIAALN

Methods of Clinical Immunology Laboratory Testing

Immunoprecipitation & Immunodiffusion

Agglutination

Turbidimetry & Nephelometry

Immunochromatography

Enzyme linked immunosorbent assay (ELISA)
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Chemiluminescence immunoassay

Immunofluorescence (direct & indirect) staining

Western blot & Immunoblot

Protein electrophoresis & Immunofixation patterns

ELISPOT & QuantiFERON

Flow cytometry (CD4 count, lymphocyte subset, DHR)

Interpretation of Laboratory Testing for Autoimmune Disease

IF pattern of antinuclear antibodies (e.g. homogeneous, fine speckle, coarse speckle,
nucleolar, centromere)
Anti-dsDNA by Crithidia luciliae assay

Common specific antibodies of antinuclear antibodies (e.g. anti-dsDNA, Sm, RNP, SSA/Ro,

centromere)

Less common specific antibodies of antinuclear antibodies (e.g, anti-SSB/La, Jo-1,Scl-70)

IF pattern of anti-neutrophil cytoplasmic antibodies (ANCA) (e.g. cANCA, pANCA, atypical
CANCA, atypical ANCA)
Common specific antibodies of ANCA (e.g. anti-MPO, PR3)

Test for rheumatoid arthritis (e.g. rheumatoid factor, anti-CCP)

Tests for autoimmune thyroid diseases (e.g. anti-TPO, Tg, TSHR)

Tests for organ-specific autoimmune diseases (e.g. immune-mediated liver diseases)

Interpretation of Laboratory Testing for Infectious Disease

Test for infectious diseases (e.g. HIV, HBV, HCV, syphilis)

Interpretation of Laboratory Testing for Cancer

Tumor markers
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Clinical Microbiology
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Bacterial infection

Common bacterial skin and wound infection e.g. Streptococcus pyogenes, Staphylococcus

aureus, Cutibacterium acne, Erysipelothrix spp., Clostridium spp., Pseudomonas aeruginosa

Uncommon bacterial skin and wound infection e.g. Escherichia coli, Klebsiella pneumoniae,

Aeromonas spp., Pasteurella multocida

Common bacterial bone and joint infection e.g. Staphylococcus aureus, Neisseria gonorrhoeae,

Group B Streptococcus

Common bacterial Eye, Ear, Sinus Infection e.s. Staphylococcu saureus, Chlamydia trachomatis,

Streptococcus pneumoniae, Haemophilus influenza, Moraxella catarrhalis

Common bacterial respiratory tract infection e.g. Streptococcus pyogenes,
Corynebacterium diphtheria, Haemophilus influenzae, Staphylococcus pneumonia, Bordetella

pertussis, Enterobacteriaceae, Pseudomonas aeruginosa, Mycobacterium tuberculosis

Uncommon bacterial respiratory tract infection e.s. Mycoplasma pneumoniae, Chlamydophila
pneumoniae, anaerobes, Nocardia spp., Legionella spp., Francisella tularensis, other

mycobacterium species

Common bacterial gastrointestinal infection and food poisoning e.g. Vibrio cholerae, Vibrio
parahaemolyticus, Escherichia coli, Staphylococcus aureus, Bacillus cereus, Salmonella spp.,

Shigella spp., Plesiomonas spp., Clostridium difficile, Helicobacter pylori

Uncommon bacterial gastrointestinal infection and food poisoning e.g. Campylobacter jejuni,
Yersinia enterocolitica, Clostridium botulinum, Edwardsiella tarda, Aeromonas spp.,

Plesiomonas shigelloides

Common bacterial urinary tract infection e.g. Escherichia coli, Klebsiella pneumonia,

Staphylococcus saprophyticus, Proteus mirabilis

Common bacterial sexually transmitted disease e.g. Neisseria gonorrhoeae, Chlamydia

trachomatis, Treponema pallidum

Uncommon bacterial sexually transmitted disease e.g. Ureaplasma urealyticus, Haemophilus

ducreyi

Common bacterial central nervous system infection e.g. Gr. B Streptococcus, Escherichia coli,

Listeria monocytogenes, Streptococcus pneumoniae, Haemophilus influenza, Neisseria

meningitidis, Streptococcus agalactiae
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Common bacterial cardiovascular infection e.g. Viridans streptococci, Staphylococcus aureus,

Coagulase-negative Staphylococcus

Uncommon bacterial cardiovascular infection e.g. HACEK organism

Common bacterial Ohospital acquired infection e.g. Pseudomonas aeruginosa, Acinetobacter

baumanii, Sternotrophomonas maltophilia, Elizabethkingia meningoseptica

Other common endemic bacterial infection in Thailand e.g. Leptospira spp., Orientia

tsutsugamushi, Rickettsia typhi, Burkholderia pseudomallei

Viral infection

Viral pneumonia and upper respiratory tract infection e.g. influenza virus, para influenza virus

respiratory syncytial virus, adenovirus, cytomegalovirus, Epstein-Barr virus

Viral gastroenteritis e.g. rotavirus, enterovirus
Viral hepatitis e.g. HAV, HBV, HCV

Virus causing sexually transmitted disease e.g.human papilloma virus, herpes simplex virus

Human immunodeficiency virus

Viral exanthems and localized viral skin infection e.g.rubella virus, mump virus, measles virus,

varicella zoster virus

Other common viral infection e.g. rabies, dengue hemorrhagic fever

Uncommon viral infection e.g. zika virus, avian influenza virus, Japanese encephalitis virus,

ebola

Fungal infection

Common fungal infection e.g. Candida spp., Cryptococcus spp., Malassezia spp., Aspergillus
spp., Penicillium spp., Histoplasma capsulatum, Penicillium marneffei, Rhizopus spp., Mucor

spp. dermatophyte, dematiaceous fungi, Pneumocystis jeroveci

Parasite infection

Intestinal nematode infection e.¢. Trichuris trichiura, Ascarisl umbricodes, Necatoramericanus,
Angcylostomaduodenale, Enterobius vermicularis, Strongyloides stercoralis, Capillaria

philippinensis

Tissue nematode infection e.g. Wuchereriabancrofti, Brugiamalayi, Trichinellaspiralis,

Angiostrongylus cantonensis, Gnasthostoma spinigerum

Cestode infection e.g. Taenia saginata, Taenia solium, Hymenolepsis diminuta, Hymenolepsis

nana

Trematode infection e.g. Opisthorchis viverrini, Fasciolopsis spp., Paragonimus spp.,

Schistosoma spp.
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Intestinal protozoa infection e.g. Entamoeba histolytica, Entamoeba coli, Blastocystis spp.,
Giardia lambia, Dientamoeba fragilis, Balantidium coli, Cryptosporidium hominis, Cyclospora

cayetanensis, Cystoisospora belli

Blood and tissue protozoa infection e.g. Plasmodium spp., Leishmania spp.,Toxoplasma gondli

Free-living amoebae infection e.g. Naegleria fowleri, Acanthamoeba spp.
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ANDNITUIDNNBLNIINYISINYIAALIN

Direct smear

- Gram stain

- Acid fast stain

- Modify acid fast stain

- KOH preparation

- India ink preparation

- Gomori's methenamine silver stain

Proper specimen handling

- Blood

- Respiratory tract specimen

- Stool

- Urine

- Genital tract specimen

- Eye and ear specimen

- Wound specimen

- Sterile body fluid and tissue

Culture technique

Aerobic culture

Hemoculture

Fungal culture

Mycobacterial culture

Anaerobic culture

Bacterial identification

Colony inspection and pick up

Bacterial identification by molecular techniques
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Bacterial Identification by matrix-assisted laser desorption/ionization-time of flight mass

spectrometry (MALDI-TOF)

Manual biochemical testing

Staphylococci

Streptococci

Gram-positive bacilli

Gram-negative cocci

Gram-negative bacilli

- Enterobacteriaceae

- Vibrionaceae

- Non-fermenters

- Haemophilus

- Fastidious gram-negative. bacilli

Anaerobes

Fungal identification and tests for fungal infection

Yeasts identification

Moulds identification

Galactomannan antigen test

Latex-Cryptococcus antigen test

Viral identification and tests for viral infection

Direct examination specific character of viral infected cells e.g. inclusion body, cytomegalic

cells, multinucleated giant cells

Serological test for HIV and hepatitis (interpretation)

Serological test for viral infection excluding HIV and hepatitis e.g. respiratory viruses, TORCH

agents, dengue virus (interpretation)

Viral identification by molecular techniques (interpretation)

Antimicrobial susceptibility testing

Disk diffusion

Broth microdilution
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SIT, SBT testing

Resistance mechanism testing and interpretation

Beta-lactamases detection

ESBL screening and confirmation

Metallo-beta-lactamases detection

D-test for inducible clindamycin resistance

Parasitic identification and tests for parasitic infection

Stool examination

- Direct wet smear

- Stool concentration

Scotch tape technique

Thick film for malaria preparation

Thick and thin film for malaria interpretation

Thick blood film for microfilaria

Special staining e.g.

- Giemsa stain

- Trichrome stain

- Modified acid fast stain

- Gomori's methenamine silver stain
- Iron-hematoxylin

- Modified trichrome stain

Immunological test
- Filaria

- Malaria

Medical important antropod identification e.s.
- Scabies

- Lice
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Clinical chemistry

Weduaan sineusy wmduszantnuasiinuanansalunsusuagUlisuasnsnsaanig
wosufuinissialul

ANDNITUIDNNBLNIINYISINYIAAIN

Interpretation of organ-based biochemical testing

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, pregnancy, 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

Cholesterol and lipid assessment

Serum and fluid protein assessment

Pediatric biochemistry
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Toxicology
Weduaan sineusy wmduszantnuasiinuanaunsalunsusuagUlisuasnsnsianig

wosufuinissialul

sAnIan12L

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.

AADNITUIDNNWENNYISINYIAAUN

Immunoassay for therapeutic drug monitoring and drugs of abuse

Confirmatory tests including chromatography and mass spectrometry

Chain of custody

Methods for detection of adulteration

Design of drug-testing protocols
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Molecular Pathology
Weduaan sineusy wmduszantnuasiinuanaunsalunsusuagUlisuasnsnsianig
wesufuinissialul

sAnIaN12Y

Abnormal karyotyping in prenatal specimens

Postnatal abnormal karyotyping such as Robertsonian rearrangements

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

disorders

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

promyelocytic leukemia and chronic myelogenous leukemia.

Imprinting disorders such as Prader-Williand Angelman syndromes and

mitochondrial diseases.

Preimplantation genetic diagnosis

Cytochrome p450 mutations and other mutations that affect sensitivity to

chemotherapeutic agents

Rare genetic disorders
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ANONITUIDNNVENINYISINYIAATN

Cytogenetics

Interpretation of karyotyping

Fluorescence in situ hybridization (FISH)

Molecular testing

Cell and tissue culture

DNA and RNA extraction

Quantitation and QC of purified DNA/RNA

PCR: RT-PCR, real-time PCR

Interpretation of PCR: RT-PCR, real-time PCR

Electrophoresis

Sequencing

Microarray
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Laboratory Management
Weduaan sineusy wmduszantnuasiinuanaunsalunsusuagUlisuasnsnsianig

wosufuinissialul

anun1salmavissufjuinnis

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

Comptroller General’s Department code for laboratory testing

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 Postanalytic 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
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Security and Privacy

Security and privacy of protected health information

Communication

Laboratory instrument interfaces

Data standards and encoding schemes

ANDNITUIDNNWENNEITINYIAANN

Organizational and Leadership Skills

Workflow analysis

Participation in recruitment of laboratory staff

Staff performance agreement and evaluation

Financial Skills

Unit cost analysis and calculation

Regulatory Skills

Attend laboratory administration meeting
Olnternal auditor training ISO19011

Participation in internal audit

Laboratory quality system training

(e.g. 1ISO15189, 15022870, ISO15190 LLazmﬁ%’usaaf-qzumwmm3§mmﬁmﬂﬁﬁuaﬂﬁaqﬂﬁﬁ’ﬁmi
VITINYR N UNNIUAIUsEINAlneg)

Standard Operating Procedures (SOPs)

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

Quality assurance, quality management, and process improvement principles

Planning and implementation of new tests
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