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(Department of Laboratory Medicine)

CT scan  MRI  



 MD 

 lab test 

 hands-on



"

"

(screening) (comfirmatory) 

(screening test)

ICT test Immuno 

Chromatographic Test 

 (dip-stick) 

HIV

(Positive)

(Negative)  ICT

ICT



result " ICT

"

ICT

result 

HBs Ag positive Anti-HCV antibody positive

HBsAg (Hepatitis B surface antigen) 

HbsAg

 Hbg HB

Hepatitis B Hb Haemoglobin

HB Hb

(Confirmatory test)

(Positive)

(Sensitivity)

(Specificity)

Positive

ELISA (Enzyme Linked Immuno Sorbent Assay) 

Eci



HBsAg

Positive

Positive

ICT Negative Positive

" "

ICT

ICT

Bilirubin

test

Bilirubin



mg/dL

SI Unit

mol/dL SI Unit Systemic International

SI

SI Unit

mg

1.3 mg/dL

- SI 20 mol/dL

jaundice

1.3 mg/dL 22 mg/dL

" " "

"



"

" "

20 mg/dL 2 mg/dL

" " "

"

"

tube

(Laboratory Tests)

test

Biochemistry

blood sugar urea

bilirubin test Biochemistry test



 Haematology

Virology

test

 Serology

(serum)

HBsAg Anti-HCV antibody test

Pathology

biopsy

Molecular tests

test



(1) Biochemistry 

biochemical tests

blood sugar urea

bilirubin

Wet chemistry Dry chemistry Wet

chemistry wet

Dry chemistry

(slide)

Wet

Dry

Wet

Dry

Dry chemistry analyser

(ALT)  Dry

(2) Haematology 

(Haematology)

 Haem



CP (Complete Picture)

(Red Blood Cell) (White Blood Cell)

(Platelet)

(Prothrombin time - PT) 

Haematology

CP (Complete Picture) 

Complete Picture

FBC (Full Blood Count)

(Haemoglobin) 

Hb

Hb

(Red Blood Cell Count)

RBC RBC

RBC

(White Blood Cell)

WBC

Neutrophil, Lymphocyte, Basophil, Eosinophil

 WBC 



WBC

(Platelets)

(platelet) (plate) (let) 

(Manual CP) 

 manual

staining

CP Auto



Coulter

Hb RBC WBC Platelets

Haematology

Prothrombin Time PT 

PT

(test)

(PT) 

PT prolong

PT

PT

PT PT



PT

(test kit)

PT

PT

PT

PT

result

" PT

"

"

"

"

"

PT

2cc 

(aliquot)

PT

PT



Serology

(antigen) (antibody)

test

(surrogate markers) 

HBV DNA

(antigen) 

Hepatitis B Surface Antigen

HCV RNA 

HCV (Anti-HCV antibody) 

plasma serum



whole blood

whole

clotting factor

anticoagulant

centrifuge

plasma

whole blood

whole blood

serum



plasma

Pathology

(Pathos) (Logos)

(Pathologist) 

CT scan

(liver biopsy)



  liver biopsy

(biopsy) (bio)   (life) 

(opsis)

(autopsy)

(postmortem)

(Post) (mortem) 

(necropsy)

(opsis)

 (liver biopsy) 

(procedure)

 (liver biopsy) 

(informed consent)



(Molecular Tests)

(molecular biology) 

(gene)

 

DNA

 DNA

(genetic engineering)

Molecular biology seeks to explain the relationships between the 

structure and function of biological molecules and how these relationships contribute to the operation 

and control of biochemical processes.  

(macro molecules) 

 DNA  RNA



  DNA

 RNA PCR

 (genotype) 

(gene sequence)

(Molecular Tests)

 PCR (Genotype)

(Gene sequence) 

Polymerase Chain Reaction (PCR)

(PCR)

Kary Mullis

(Nucleic Acid)  

DNA  RNA  

PCR



 

 Sikle cell anaemia, (hemophilia)

 

 TB TB

 PCR TB

 HIV PCR

PCR

quantitative

 gene mutations

 PCR

 

 forensic medicine PCR

 

PCR

 

semen

PCR



PCR PCR

(Genotype)

PCR

(viral load)

(genotype) 

A, B, C, D, E, F, G

  A 

  B 

  C 

 D

  E 

  F 



  G 

(National Institute of 

Infectious Diseases) 

C

C

C

C

C

C

C

(Genotype) 

(gene)

1,2,3,4,5,6



 1, 2, 3 

1, 2, 3   

1, 2, 3   

1, 2

  4 

 4 

 5 

 6 

1

2 3

(viral load)



 Indeterminate Peg. Interferon

 Ribavrin

1000 mg

____________________________________________________________

________________ 

Peg. Interferon

Standard Interferon

800 mg 

(Mutants) 

 

(mutant) 

(wild type) (wild type)

wild type



(mutant) (mutation) 

(gene)

(gene) (mutant)

(gene)

 gene

naturally occurring mutants

 

wild type

Vaccine escape mutant

Drug pressure mutant



Naturally occurring mutants

gene

HBsAg

HBeAg HBeAg

HBsAg HBeAg

HBeAg

HBeAg

Selection mutant 



Vaccine escape mutant

(Antibody)



Vaccine escape mutant 

Drug Pressure Mutant

 

 Inj. Pegylated Interferon

 

o Lamivudine

o Adefovia

o Entecavir



drug pressure mutant mutant

drug pressure mutant 

selection mutant

mutant

camouflage

(nucleoside analogue)

DNA DNA

DNA

DNA



drug pressure mutant) 

(drug resistance) 

 

(Molecular Tests)

(mutants)

selection mutants

drug pressure mutant

Lamivudine

100 mg

drug pressure

mutant drug resistant



DNA

line probe assay

ALT



 

 

 ALT

 

 BMI

Adefovir

Adefovir

10mg



10mg

ALT

treatment – naïve patient

naive

Lamivudine – naïve patient

naïve

lacking experience, wisdom, judgment 

 



Entecavir

HBV DNA 

polymerase

0.5 mg 

ALT

5-6.9 log10 copies/mL 

HBeAg

 0.5 mg

 

1mg



resistant

resistant

resistant Lamivudine priming

 

Lamivudine naïve patient

 

Lamivudine resistant patient



Bristol Myers Squibb

Baraclude

Viral Hepatitis

Hepatitis Viruses

Hepatitis A Virus HAV

Hepatitis B Virus HBV

Hepatitis C Virus HCV

Hepatitis D Virus HDV

Hepatitis E Virus HEV

Hepatitis A Virus

 RNA

 size 27mm

 

o PICORNA FAMILY

o Hepatovirusgenus

  Number of Nucleotide - 7500 

  

o  

o  

o formaldehyde , chlorine , ultraviolet

 



  

o non – enveloped. 

o VP1, VP2, VP3, VP4  

  

o  

  

o  

  

o liver  

o bile  

o stool  

o blood  

  

o 

 

  

o Jaundice

 

o 

 



 

o ALT

o Bilirubin

 

o HAV

 

o Anti HAV IgM test Anti HAV IgM (+)

 

o Anti HAV IgG

Anti HAV IgM

Anti HAV IgG

Anti HAV IgG (+) positive

Anti HAV IgG (-) negative

Hepatitis B 

 DNA

 size 42mm

 Hepadnavius



  3200 bp size 

 

  

  

 formaldehyde , chlorine , ultraviolet

 

 

 Enveloped virus  

 Hepatitis B surface Antigen  

 

Hepatitis B surface Antigen (HBsAg) 

Hepatitis B e Antigen (HBeAg)

Hepatitis B core Antigen (HBcAg)  

 

Dane's

particle HBsAg

filament sphere

 

 

 

  

 

  

 

 liver  

 blood  



 

 

 

 

 Jaundice

 

 

 ALT

 Bilirubin

 

 HBV

 

 HBsAg test Anti HBc IgM 

test

Hepatitis C 

 RNA 

 size 50nm 

 Hepacivirus genus   

- Flaviviridae family 

 9033 to 9099 bp



 

 

 Enveloped virus  

 viral genome (glycoprotein)

(Nucleocapsid)  

 (spherical shape)

 

 

 

 (liver)

 (blood)

 



 

 

 

 

 

 

 

 

 

 

 

 Jaundice

 

 

 ALT

 Bilirubin



 

 HCV

 

 Anti HCV Antibody test Anti HCV Ab

 Anti HCV Ab positive

HCV RNA

Anti HCV  Anti HBc 

Anti HCV Anti HBc

"

Anti HBc positive

' Anti HCV ' ' Anti HBc 

' Anti HBc

'Anti HBc 

' 



' Anti HBc positive '

' Anti 

HBc positive ' ' '

'

Anti HBc

' "

Anti HBc positive

" Anti HBc "

" "

HBs Ag Negative 

Anti HBc Positive



Anti HBc positive

"

"

"

Anti HBc positive

Anti HCV

" 

Anti HBc Anti  HB

Hepatitis B

 

core Anti HBc

 Anti Hepatitis B core Antibody Anti HBc

 (core)

Antigen Antibody

Antigen Antibody



Antigen

Antibody

Antigen

Antigens are foreign or self 

molecules that are recognized by the immune system resulting in immune response

molecules

foreign

immune immune 

response

Viral Antigens Hepatitis B surface Antigen (HBsAg) 

 

Antibody

Immune system (B-

cell) molecules

Immunoglobulin

(Immune 

reaction



Hepatitis B core 

Antigen HBcAg Anti HBc 

Immunoglobulin

Acute M Immunoglobulin M

 IgM

Immunoglobulin G  IgG

Acute  IgM

Chronic  IgG

 

IgM  IgG

Anti HBc

Anti HBc IgM positive

Anti HBc IgG positive

Anti HBc  IgM  IgG

 IgG anti HBc IgG Anti HBc total



Anti HCV 

(Antibody) (Antigen) 

Anti HCV 

 (Anti)

opposed to against  HCV

 Hepatitis C Virus 

Anti HCV

Anti Hepatitis C Antibody (Anti HCV Ab)

Anti HCV Anti HCV Ab

Anti HCV positive

Anti

Anti HCV

(Antibody)

HIV Anti HIV antibody

HIV

 Hepatitis C Virus

Anti-HCV

Anti-HCV  antibody

Anti-HCV



HIV Anti-HIV Ab

Anti-HCV Ab

HIV

Anti-HIV Anti-HCV

Antigen-Antibody 

complex

HIV

Anti-HIV Anti-HCV 

Antigen-Antibody complex

Anti-HIV

Anti-HCV

Anti HCV  Anti HBc 

Anti HCV Anti HIV

Anti-HBs Anti HBs

HBsAg



Effective Functions of Antibodies

B 

Lymphocytes

 Neutralization

The rendering 

ineffective of any action, process or potential

 Opsonization and Phagocytosis

phagocyte



phagocytosis

 Antibody Dependent Cellular 

Cytotoxicity

Natural Killer Cells - 

NK Cells NK

NK

NK

 Compliment Activation

compliment

(Antibody Isotypes)

(globulin protein)

(immune system)

(immunoglobulin)

(alpha),



(beta) (gamma)

(gamma globulin)  

(immunoglobulin)  Ig

Antibody Isotype 

 Ig  Ig  G,M,A,D E  IgG, IgM,

IgA, IgD  IgE

IgG

IgM

IgA

(mucosa) 

IgE



IgD 

 

(Antibody isotype)

 

 (microbe)

(toxin)

 

(IgG)

 L  H 

 

 

(secondary response)

 



 

 

 (opsonise)

(IgM) 

 

primary response

 B cell

(receptor)

 

 

 

 Antigen 

Binding Affinity)



 IgA  

 

 

IgE

 

 

 



 (mast cells) (basophile)

  IgE

IgE  

 IgE 

 

 STRONGLYLOIDES 

 Trichinella 
 ASCARIS 

 Hookworms (Necator and Ancylostoma) 

 

(Eosinophils) 

IgD



 DNA RNA

 DNA RNA

 

DNA RNA

 DNA DNA RNA

RNA

 DNA RNA

 DNA RNA test

Nucleic Acid Test NAT NAT

NAT DNA RNA

Polymerase Chain 

Reaction PCR

 DNA RNA

 DNA RNA



 

serum test

serological tests

 

DNA RNA

surrogate markers surrogate

marker

 serology

screening ICT Immuno Chromatographic Test

ELISA Test Enzyme- linked Immunosorbent Assay

PCR Serology Tests

PCR Serology

DNA

RNA

PCR



 ELISA

PCR

 

screening

 antigen

 

 

 

Serological Tests



RNA/DNA

test

test

" "

" " Hepatitis A Virus HAV

"

" 

HAV Positive

"

"

" HAV positive



HAV

HAV HAV HAV

HAV

HAV Anti HAV Antibody "

Test



 

Hepatitis A Virus HAV antigen

 

IgM IgG

 

test

Anti HAV (total)       

OR          Positive 

test

HAV Anti HAV IgM  

Antibody 

Anti HAV IgM 

HAV Anti HAV IgG  

Antibody 

Anti HAV (total)  

(or) 

 Anti HAV IgG 

Positive



Anti HAV IgG 

 

 

test 

 (Antigen)

 Hepatitis B surface Antigen (HBs Ag)

 Hepatitis Be Antigen (HBe Ag)

 Hepatitis B core Antigen (HBc Ag)

 

 IgM

 IgG 

 

 HBs Ag, HBe Ag  HBcAg

 

 IgG  IgM

  IgG  IgM

 



bDydk;tifwD*sifeJY tifwDabmf'DawGjywJhZ,m; 

bDydk;tifwD*sif  oufqdkif&m tifwDabmf'D 

HBsAg  Anti HBs Antibody 

(Anti HBs)  
IgG IgM  

HBeAg Anti HBe Antibody 

HBcAg  Anti HBc IgG 

Anti HBc IgM 

test

(Antigen)

(Antibody)

result

HBsAg 

 Hepatitis B surface Antigen

 HBs Ag

 HbsAg

 Hb Hb

 HB

 

o HBsAg (-) negative 

 

o HBsAg (+) positive 

 

 

 HBsAg



 HBsAg

HBeAg 

 Hepatitis B e Antigen e

 HBeAg

 

o HBeAg (-) negative  

 

o HBeAg (+) positive 

 

 

 

HBcAg  

 Hepatitis B core Antigen

 HBcAg

 (core)

 HBcAg

 HBcAg

Anti HBs 

 Anti Hepatitis B surface Antigen Antibody

 Anti HBsAb Anti HBs

 



o Anti HBs (-) negative  

 

 

o Anti HBs (+) positive 

 

 Anti HBs(+)

 Anti HBs (+)

 

 quantitative test 

 quantitative 100 mIU mL

 

Anti-HBc 

 Anti-HBc Anti Hepatitis B Core

 

 Anti-HBc Anti

 

 Anti-HBc Anti-HBc

 

 core Anti-HBc

(core-antibody)

IgM IgG  

 Anti-HBc IgM anti-HBc IgG  



Anti-HBc IgG 

 Test Anti-HBc IgG Anti-HBc (total)

 Anti-HBc IgG  Anti-HBc (Total)

 

 Anti-HBc IgG

 

  

o Anti-HBc IgG (-) negative 

  

 

Anti-HBc IgG

Anti-HBc IgG

 

o Anti-HBc IgG (+) positive 

  

  

  

o Anti-HBc IgG (+) positive  

  

 (transplant) 

 

o Anti-HBc IgG positive

 



o 

Anti-HBc IgG

positive  

 

 Family Health 

tonf;a&miftom;0g jzpf&if bmawG ppfaq;oifhovJ (tquf) 

test

test

1. HBs Ag 

2. Anti HBs 

3. HBe Ag 

4. Anti HBeAb 

5. HBc Ag 

6. Anti HBc IgG 

7. Anti HBc IgM 

test Anti 

HBc IgM

 

Anti HBc IgM 

 Anti Hepatitis B core IgM antibody Anti HBc IgM 



 

 Anti HBc IgM positive

Acute Chronic 

 Anti HBcIgM positive

 HBsAg negative 

 Anti HBc IgG positive

Chronic

  IgG IgM 

test

test 

(Antigen) (Antibody)

1. HBs Ag 

2. HBe Ag 

1. Anti HBs 

2. Anti HBe 

3. Anti HBc IgG 



4. Anti HBc IgM

test test 

test

test

 HBsAg (+)  Anti HBe Ab (-)

 HBeAg (+)  Anti HBs (-)

 Anti HBc IgM (+)

Anti HBc IgM

 HBs Ag (+)

 HBe Ag (-)

 Anti HBe Ab (-)

 Anti HBc IgM (-)

 HBe Ag  HBe Ag

Anti HBe Ab  Anti HBc IgM   

 HBs Ag (+)



 HBe Ag (-)

 Anti HBe Ab (+)

 Anti HBc IgG (+)

 HBe Ag  HBe Ag

Anti HBe Ab

Anti HBc Igm Anti HBc IgG

 HBs Ag (-)

 Anti HBs (-)

 HBe Ag (-)

 HBs Ag

Anti HBs

 HBs Ag (-)

 Anti HBs (+)

 Anti HBe Ab (+)

 Anti HBc IgG (+)

 HBsAg Anti 

HBs Anti HBe Ab

Anti HBc IgG



A, B, C, D, E, G

 F 

 A E

o 

 B, C, D, G

o 

o 

 

 

 

 

 

 A 

o 

o 



 E 

o E

o 

o 

o 

o 

 B 

 

 C 

  

 D 

 

 G 

 

 

o 

o 

o 

 

 



 

 

 (jaundice)

 

 

 (differential diagnosis)

 

 (malaria parasite)

 

 

 

(Hyper carotinaemia)



 (carotin)

 (hypercarotinaemia)

 

 

o 

o 

o 

 

 

 

 

 

 

 



(jaundice)

 

 

 

 

 

 

 

 

 



 (Endoscopy)

 

 

 

 

(Thalassaemia) 

(Thalassaemia)

 

 

(Bilirubin)

 (Anaemia)

 (Haemoglobin)

 

 



 

 

 

 

 

 

 

 

 

" "

(Gilbert)

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 ALT  AST

 

 

 

 

(Wilson's Disease)



 

(Wilson's Disease) 

 (Wilson)

 

 

 (Copper)

 

 (Trace element)

 

 mg mg mg

mg mg mg

 mg

 mg

 

 

 

 mg 

 



 (Wilson's Disease) 

(Haemochromatosis)

 

(Haemochromatosis)

 

 

 

 Serum Iron

 125 g/dL 

 

225 g/dL 

  TIBC

 TIBC (Total Iron-binding 

Capacity TIBC)

  TIBC

  TIBC

  (Ferrintin)  

 

 

  

 (Transferin) 

  (Transferrin Saturation Percent)

 

 



 

 

 

 (Iron Profile) 

tonf;a&mif tom;0ga&m*gjzpfaewJhtcgrSm b,fvdkjyKrlaexdkif&ygovJ/ 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 (Mallory Weiss 

Syndrome)

 

 

 

 

 

tonf;a&mif tom;0ga&m*gjzpfaewJhtcgrSm b,fvdkjyKrlaexdkif&ygovJ/ 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Aflatoxin

 

 



 

 

 

 

 haemorrhage

 Haem rrhage burst

 

 GI haemorrahge

 

 

portal vein

 

 stress

 

 

 



 

 

 

 

 

 

 

hepatic encephalopathy

 

 hepatic coma

 

(Acute liver failure)

 

 Acute liver failure

 acute liver failure

 

 

 



 

(Chronic encephalopathy)

 

 

 

 

 

 

 

 

 

 

 

 

 

 (Cholestatic)

 

 

 



 

 

 (Cholestatic Hepatitis)

 

 

 

(Extrahepatic cholestasis)

(Intrahepatic cholestasis) 

 

 Extrahepaeic cholestasis Surgical Jaundice

 Obstructive Jaundice 

 

 

 

 (Cholestatic) 



 

 

 

 

 

 

o 

o 

o 

o 

extrahepatic cholestasis

 

 

 

 



 (Cholestatic) 

 

 

 

 

 

 

 

 

 

(stercobilinogen) (stercobilin)

 (stercobilin)

 

 (bile acid)

 



 

 

 

 

 

 

 

 



Family Health 

Swine Flu

 

 

 

 

 

o 



o 

o 

o 

o 

o 

o 

o 

 

 

 

 

 

 

 



 

 

o 

o 

o 

o 

o 

 

 Adamantanes

 Amantadine

 Remantadine

 

(Inhibitors of influenza neuraminidase)

 Oseltamivir (Tamiflu)

 Zanamivir 

 

 

 Roche

Tamiflu

 



 

 

 


