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1. Glucose 13. ALP 25. TSH

2. Urea 14. GGT 26. FSH

3. Creatinine 15. Amylase 27.LH

4. Uric Acid 16. LD 28. PRL

5. Triglycerid 17. CK 29. Ferritin
6. Cholesterol 18. Calcium (Ca) 30. PSA

7. HDL-C 19. Phosphorous (P)  31. Cancer Antigen125
8. LDL-C 20. Iron (Fe)

9. Total Protein 21.Na

10. Albumin 22. K

11. AST (GOT) 23.T3

12. ALT (GPT) 24. T4

Jrod Jouzr 50 0 )55 sloasly s ) 995 gl a3l yg0 33 3 S ool ay dxio Jguzr 3 o 53 busly 1B o gl (3,155 (sl i

BUN (mg/dL) x 2.14 = Urea (mg/dL)
T3 (nmol/L) x 0.65 = T3 (ng/mL)

T3 (ng/dL)+ 100 =T3 (ng/mL)

T4 (nmol/L) + 12.9 = T4 (ug/dL)

Ca (mmol/L) x 4.0 = Ca (mg/dL)
mlU/L = plU/mL

mIU/mL = IU/L
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G55 0l g Sims 0 O Urease / Peroxidase mg/dL
o ) P O Urease / Berthelot/Colorimetric
i O Urease / GDH(UV)
O Enzymatic
. . 0 | [ Jaffe/ Acid Blank (End point)
Creatinine waEawso | O Jaffe/ Kinetic (Fixed time) mg/dL
O Jaffe / Precipitation
(s O O Phosphotungstic Acid
Uric Acid Sims 0 O Uricase / Peroxidase mg/dL
i O Uricase/ UV
. . s © | [ Lipase/(UV)
Triglyceride »&wso | O Lipase / Peroxidase (Colorimetry) mg/dL
Swd O
Cholesterol ‘fw O Cholestrol Oxidase / Peroxidase mg/dL
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O Direct homogenous
&> ©° | [ Precipitation with Dextran sulfate- Mg
HDL-C oo o | O Precipitation with Phosphotungstate-Mg mg/dL
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s O O Bromcresol green (BCG)
Albumin Sims 0 O Bromcresol purple (BCP) g/dL
B O Immunochemical
Fasd O O 2s4-Dinitrophenylhydrazine
AST(GOT) ..o | O AST/MDH (with PLP) U/L
2% 1 O AST / MDH (without PLP)
i O O 2s4-Dinitrophenylhydrazine
ALT(GPT) Sis 0 O ALT/LDH (with PLP) U/L
«*>2% | O ALT/LDH (without PLP)
O p- Nitro phenyl phosphate (pNPP), Kinetic
s O N
ALP Af"‘" O p .Nltl‘O phenyl phosphate (pNPP), End U/L
PBws 0 point
O Phenylphosphate
swoo | O y-Glutamyl-4- nitroanilide
GGT &lKis 0 O y-Glutamyl-3-carboxy-4-nitroanilide U/L
O Chloronitrophenol- Maltotriose (CNPG3)
e O Maltoheptaose (G7) with ethilydene
Amylase Sis 0 O p- Nitro phenyl glycoside (pNP-G) U/L
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swo0 | O Lactate Substrate
LD RTINS O Pyruvate Substrate U/L
CK =0 | [N Hexokinase / GePD UL
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O Arsenazo III
. &9 1 O Cresolphthalein Complexon (CPC)
Calcium(Ca) oo | O Ion Selective Electrode (ISE) mg/dL
O Other
2 ° | [0 Ammonium molybdate / Colorimetric
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Bathophenanthroline
Chromazurol B
Ferene pg/dL
Ferrozine
Nitro-paps
Flamephotometry
Ion-Selective Electrode (ISE) mEq/L
Spectrophotometry
Flamephotometry
Ion-selective Electrode (ISE) mEq/L
Spectrophotometry
Chemiluminescent or ECL
ELFA

ELISA or EIA

RIA or IRMA
Chemiluminescent or ECL
ELFA

ELISA or EIA

RIA or IRMA
Chemiluminescent or ECL
ELFA

ELISA or EIA

RIA or IRMA

ELISA or EIA

RIA or IRMA
Chemiluminescent or ECL
ELFA

ELISA or EIA

RIA or IRMA
Chemiluminescent or ECL
ELFA

ELISA or EIA

RIA or IRMA
Chemiluminescent or ECL
ELFA

Turbidimetry or Nephelometry
ELISA or EIA

RIA or IRMA ng/mL
Chemiluminescent or ECL
ELFA

Chemiluminescent or ECL
ELFA

ELISA or EIA

RIA or IRMA

ELISA or EIA

RIA or IRMA
Chemiluminescent or ECL
ELFA

S O
2w 0

Fe

T3 ng/mL

Ty ng/dL

TSH mlIU/L

FSH IU/L

LH IU/L

PRL ng/mL

Ferritin

PSA ng/mL

Cancer Antigen125 U/mL
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Creatinine (mg / dL) x 10

1000

Creatinine (g/ L) = 150 (m‘lgo/oééL) <10 1.5g/L

Creatinine (g / L)

95550 e YL ey 53 ST Oliee 2 ML oy 25550 i S
450 mg /L

= 300 mg/
15g/L &8

Protein Creatinine Ratio

&=/
1) Rifai. N., Horvath A, and Wittwer C. Tietz Textbook of Clinical Chemistry, Sixth edition, Saunders,
United States of America (2018), page 480-481.
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O Enzymatic
. . o0 | [ Jaffe / Acid Blank (End point)
Creatinine (mg/dL) »wso | O Jaffe / Kinetic (Fixed tin?e) mg/dL
O Jaffe / Precipitation
O Enzymatic
. . & ©C | [ Jaffe/ Acid Blank (End point)
Creatinine (mg/24h) wwso | O Jaffe/ Kinetic (Fixed tinfe) mg/24h
O Jaffe / Precipitation
O Arsenazo III
(siaid O O Cresolphthalein Complexon
Calcium (mg/dL) _ (CPO) mg/dL
#2011 fon Selective Electrode (ISE)
O Other
O Arsenazo III
(s O O Cresolphthalein Complexon
Calcium/Creatinine Ratio _ (CPO) mg/mg
520 1 o Selective Electrode (ISE)
O Other
O Arsenazo III
ey O Cresolphthalein Complexon
Calcium (mg/24h) _ (CPO) mg/24h
#5201 o Selective Electrode (ISE)
O Other
(sEasd O O Phosphotungstic Acid
Uric acid (mg/dL) _ O Uricase / Peroxidase mg/dL
#5201 1 yricase / UV
..so | O Phosphotungstic Acid
Uric acid/Creatinine Ratio ;: o O Uricase / Peroxidase mg/mg
GBS O Uricase/ UV
siasd O O Phosphotungstic Acid
Uric acid (mg/24h) . O Uricase / Peroxidase mg/24h
#5520 | [ yricase / UV
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Affinity Chromatography
Electrophoresis
Enzymatic /
HPLC )
Immunoassay

Ion-Exchange Chromatography
Immuno Turbidimetry
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Myelocytes 1.
Neutrophils 7.
Others 1.
Plasma cell 1.
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Presumtive Diagnosis
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Morphology Grading Table Morphology Grading Table
Grading System Grading System
Mod/2+, Many/3+, Mod/2+, Many/3+,
Cell Name Few/1+ % % Cell Name Few/1+ % %
RBC WBC
Anisocytosis N/A 11-20 >20 Dohle bodies N/A 24 >4
Macrocytes N/A 11-20 >20 Vacuolation N/A 4-8 >8
Oval macrocytes N/A 2-5 >5 (neutrophil)
Microcytes N/A 11-20 >20 Hypogranulation N/A 4-8 >8
Hypochromic cells N/A 11-20 >20 (neutrophil)
Polychromasia N/A 5-20 >20 Hypergranulation N/A 4-8 >8
Acanthocytes N/A 5-20 >20 (neutrophil)
Bite cells N/A 1-2 >2 Platelets
Blister cells N/A 1-2 >2 Giant Platelets N/A 11-20 >20
Echinocytes N/A 5-20 >20
Elliptocytes N/A 5-20 >20 “n/a or N/A not applicable,
Irregularly N/A 1-2 >2
contracted cells
Ovalocytes N/A 5-20 >20
Schistocytes <1% 1-2 >2
Sickle cells N/A 1-2 >2
Spherocytes N/A 5-20 >20
Stomatocytes N/A 5-20 >20
Target cells N/A 5-20 >20
Teardrop cells N/A 5-20 >20
Basophilic stippling N/A 5-20 >20
Howell-Jolly bodies N/A 2-3 >3
Pappenheimer bodies N/A 2-3 >3
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Cell Name

Grading System

Mod/2+

Platelets Giant Platelets

Acanthocytes

Anisocytosis

Basophilic Stippling

Bite Cells

Blister Cells

Irregularly Contracted Cells

Echinocytes

Elliptocytes

Howell-Jolly Bodies

Hypochromic Cells

Macrocytes

RBC | Microcytes

Oval Macrocytes

Ovalocytes

Pappenheimer Bodies

Polychromasia

Roulex Formation

Schistocytes

Sickle Cells

Spherocytes

Stomatocytes

Target-Cells

1 T 5
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Teardrop Cells
Few/1+ Mod/2+ Mar;y/3+
% % %

WBC Dohle Bodies ] ] ]
Hypergranulation(Neutrophil) [ ] [ ] ]
Hypersegmented(Neutrophil) ] ] ]
Hypogranulation(Neutrophil) ] ] ]
Vacuolation (Neutrophil) ] ] [ ]
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Table 2. Common red cell synonyms

Recommended Common clinical conditions
Nomenclature Synonym associated with
Acanthocyte acanthoid cell, astrocyte, burr cell, prickle cell,  Liver disease, vitamin E deficiency,
pyknocyte, star cell, spur cell, thorn cell postsplenectomy, abetalipoproteinaemia,
McLeod RBC phenotype
Basophilic punctate basophilia Lead poisoning, haemoglobinopathies,
stippling thalassaemia, abnormal haem synthesis
Bite cell keratocytes G6PD deficiency
Blister cell puddle cell, eccentrocyte Oxidative haemolysis, G6PD deficiency
Echinocyte berry cell, burr cell, crenated cell, Liver and renal disease, pyruvate kinase
mulberry cell, poikilocyte, pyknocyte, deficiency, storage artefact
spiculated cell, spur cell, sputnik
cell, star cell
Elliptocyte bacillary cell, cigar or rod shaped cell, Hereditary elliptocytosis, iron deficiency

Howell-Jolly body

Hypochromic cell
Irregularly
contracted cell
Macrocyte
Microcyte
Ovalocyte

Pappenheimer
bodies
Poikilocyte

Polychromatic cell
RBC

Schistocyte

Sickle cell
Spherocyte

Stomatocyte
Target cell
Teardrop cell

ovalocyte, pencil cell

anulocyte, pessary form, ring form

macronormocyte, megalocyte
micronormocyte
bacillary cell, cigar or

rod shaped cell, elliptocyte

burr cell, irregular shaped
cell, irregularly contracted
cell, pyknocyte, spur cell

polychromatophilic cell

erythrocyte, normocyte,
discocyte

burr cell, helmet cell,
horn cell, keratoschistocyte,
pincer cell, poikilocyte,
prickle cell, red cell
fragment, schizocyte,
thorn cell, triangular cell

drepanocyte, holly leaf cell

spherical cell

cup cell, knizocyte, slit cell
codocyte, leptocyte
dacrocyte, pear-shaped cell

Hyposplenism, postsplenectomy, haemolytic
anaemia, megaloblastic anaemia

Iron deficiency, thalassaemia

G6PD deficiency, haemoglobinopathies

B12/folate deficiency, liver disease, MDS
Iron deficiency, thalassaemia
Hereditary elliptocytosis, iron deficiency

Sideroblastic anaemia, haemoglobinopathies,,
hyposplenism

Haemolytic anaemia, haematinic treatment

Microangiopathic haemolytic anaemia,
TTP, HUS, DIC,
renal disease

Sickle cell anaemia and other sickle cell diseases

Hereditary spherocytosis, ABO and warm AIHA,
Clostridium perfringens sepsis, burns

Alcoholic liver disease, hereditary stomatocytosis

Liver disease, haemoglobinopathies, thalassaemia

myelofibrosis
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Band Forms 7.
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Pelgeroid Morphology(Psudo Pelgerhuet) Seen [ ]Not Seen [ ]
Presumtive Diagnosis
NRBC/100WBC
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ICSH (53 35 sloial) Jga=
Morphology Grading Table Morphology Grading Table
Grading System Grading System
Mod/2+, Many/3+, Mod/2+, Many/3+,
Cell Name Few/1+ % % Cell Name Few/1+ % %
RBC WBC
Anisocytosis N/A 11-20 >20 Dohle bodies N/A 2-4 >4
Macrocytes N/A 11-20 >20 Vacuolation N/A 4-8 >8
Oval macrocytes N/A 2-5 >5 (neutrophil)
Microcytes N/A 11-20 >20 Hypogranulation N/A 4-8 >8
Hypochromic cells N/A 11-20 >20 (neutrophil)
Polychromasia N/A 5-20 >20 Hypergranulation N/A 4-8 >8
Acanthocytes N/A 5-20 >20 (neutrophil)
Bite cells N/A 1-2 >2 Platelets
Blister cells N/A 1-2 >2 Giant Platelets N/A 11-20 >20
Echinocytes N/A 5-20 >20
Elliptocytes N/A 5-20 >20 “n/a or N/A not applicable,
Irregularly N/A 1-2 >2
contracted cells
Ovalocytes N/A 5-20 >20
Schistocytes <1% 1-2 >2
Sickle cells N/A 1-2 >2
Spherocytes N/A 5-20 >20
Stomatocytes N/A 5-20 >20
Target cells N/A 5-20 >20
Teardrop cells N/A 5-20 >20
Basophilic stippling N/A 5-20 >20
Howell-Jolly bodies N/A 2-3 >3
Pappenheimer bodies N/A 2-3 >3
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Grading System
Cell Name Few/1+ | Mod/2+
% %
Platelets Giant Platelets
Acanthocytes
Anisocytosis
Basophilic Stippling
Bite Cells
Blister Cells

Irregularly Contracted Cells

Echinocytes

Elliptocytes

Howell-Jolly Bodies

Hypochromic Cells

Macrocytes

RBC Microcytes

Oval Macrocytes

Ovalocytes

Pappenheimer Bodies

Polychromasia

Roulex Formation

Schistocytes

Sickle Cells

Spherocytes

Stomatocytes

Target-Cells

Jubduoooooouooooooooo o
A

1000ooooooooooonooooooonl

Teardrop Cells
Few/1+ Mod/2+ Mar;y/3+
% % %

WBC Dohle Bodies ] ] ]
Hypergranulation(Neutrophil) ] ] ]
Hypersegmented(Neutrophil) ] ] ]
Hypogranulation(Neutrophil) ] ] ]
Vacuolation (Neutrophil) ] ] [ ]
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N "
[U\MS C).) ‘) alols sue w]

Negative
[0 Immunochromatography
Indeterminate
(Strip/Cassette/Device/etc)
Positive
O EIA or ELISA
- olBliwd ouijlw jaiS
______ Sy, 1Y olws Juke b 5 ko Cutoff OD:-----oomme
ol 3 (Soigles &8 2 Test OD: -----momemmeoeeee O Negative
SeS o wdgi Jlw Neg Control:-------------- O Indeterminate
olKiubojl yo w5 Jlw Pos Control:--------------- O Positive
Toslaiwl 590 (5bo) Z g0 Job- Test OD
(nm) et 5o s Cutoff OD
(nm) 56 5o Jobo
Main Reported Values
g Fluorometry, FELISA & ELFA RFVX™w | 0 Negative
CL G s
O ECL 9 obuypgld i @29L) | 1 Indeterminate
1(0 gl
OO other Methods —_—% 10 Positive
O s 5515 Gbeypb
O RIA or IRMA %T:
o oniibe 1ad
oL odijl s98 %B0: O Negative
———————————— Sl Y L oBuws Juo
e |)T _ ’ L».._j %B: O Indeterminate
) 59 (Silas <8
o B/ BO: O Positive

oS g addgi Jlw

_________ oli&.ll.e)’i b.w,: oluws & JLN B/T:
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Negative
[0 Immunochromatography
Indeterminate
(Strip/Cassette/ Device/etc)
Positive
O EIA or ELISA
- olBliwd ouijlw jaiS
______ Sl Ll gy 15 ¥1 0liuwd Jote b 5 ke Cutoff OD: -
olpl 5o (Soiled &S 2 Test OD: ------mmmmmemmmm- O Negative
SeS o wdgi Jlw Neg Control:-------------- O Indeterminate
olinlojl 4o w5 Jlu Pos Control:--------------- O Positive
Toslaiwl 5,90 (o) Z g0 Job- Test OD
| =
(nm) et 5o s Cutoff OD
(nMm) 556 zge Jobo
Main Reported Values
g Fluorometry, FELISA & ELFA RFVX™w | 0 Negative
CL G s
O ECL 9 obuypgld i @29L) | 1 Indeterminate
1(0 gl
OO other Methods —_—% 10 Positive
O s 5515 gbeypb
O RIA or IRMA %T:
o oniibe 1ad
oL odijl s98 %B0: O Negative
———————————— Sl Y L oBuws Juo
e |)T _ ’ L».._j %B: O Indeterminate
slnl 5o (Sl o8 o
° B/ BO: O  Positive

oS g addgi Jlw

_________ oli&.ll.e)’i b.w,: oluws & S JLN B/T:
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Gram Stain: TSI (Triple Sugar Iron agar): LIA (Lysine Iron Agar):
Gram negative Bacilli A/A H2S+ K/K

Gram positive Bacilli K/A H2S+ K/A

Gram Negative Coccobacilli A/A Gas- K/K H2S+
Gram positive Coccobacilli A/A Gast+ K/A H2S+
Gram Negative Cocci, in chains K/A Gas- R/A

Gram positive , in Chains K/A Gas+

Gram Negative Diplococci K/A G+/ H2S8+

Gram positive Diplococci K/K

Gram Negative Cocci

Gram positive Cocci

Gram positive , in Cluster

Yeast
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Gram Stain: TSI (Triple Sugar Iron agar):
Gram negative Bacilli A/A H2S+
Gram positive Bacilli K/A H2S8+
Gram Negative Coccobacilli A/A Gas-
Gram positive Coccobacilli A/A Gas+
Gram Negative Cocci, in chains K/A Gas-
Gram positive , in Chains K/A Gas+
Gram Negative Diplococci K/A G+/ H2S+
Gram positive Diplococci K/K

Gram Negative Cocci

Gram positive Cocci

Gram positive , in Cluster

Yeast

LIA (Lysine Iron Agar):
K/K

K/A

K/K H2S+

K/A H2S+

R/A
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