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1. Glucose 13. AST (GOT) 25. Li

2. Urea 14. ALT (GPT) 26. T3

3. Creatinine 15. ALP 27.T4

4. Uric Acid 16. GGT 28. TSH

5. Triglycerid 17. Amylase 29. FSH

6. Cholesterol 18. LD 30. LH

7. HDL-C 19. CK 31. Ferritin
8. LDL-C 20. Calcium (Ca) 32. PSA

9. Total Protein 21. Phosphorous (P)

10. Albumin 22. Iron (Fe)

11. Total Bilioubin 23. Na
12. Direct Bilirubin 24. K
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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)
mlIU/L = pIU/mL
mlU/mL = IU/L
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o0 | O Glucose oxidase/ Peroxidase
Glucose ol 0 O Hexokinase/ GPD mg/dL
Urea O Diaceyl monoxime
I ez (o2 l4g e e O Urease / Hypochlorite
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
O O Uricase/ UV
. . s © | [ Lipase/(UV)
Triglyceride »&wso | O Lipase / Peroxidase (Colorimetry) mg/dL
Swd O
Cholesterol ‘fw O Cholestrol Oxidase / Peroxidase mg/dL
w0
O Direct homogenous
&> ©° | [ Precipitation with Dextran sulfate- Mg
HDL-C oo o | O Precipitation with Phosphotungstate-Mg mg/dL
O Precipitation with Polyethylenglycol (PEG)
s o O Direct homogenous
LDL-C z | LDLC s ot i 4 & lalidlesl azs | mgdL
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wwso | O Biuret
Total Protein ‘fw g/dL
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i O O Bromcresol green (BCG)
Albumin _ O Bromcresol purple (BCP) g/dL
#5291 1 Immunochemical
O Diazotized Sulfanilic Acid (DSA) with
Caffeine as accelerator
O Diazotized Sulfanilic Acid (DSA) with
Cetrimide as accelerator
i O O Diazotized Sulfanilic Acid (DSA) with
Total Bilirubin . Detergent as accelerator mg/dL
529 | M Diazotized Sulfanilic Acid (DSA) with
Dimethyl sulfoxide as accelerator
O Diazotized Sulfanilic Acid (DSA) with
Methanol as accelerator
O Dichloroaniline (DCA)
swoo | O Diazotized Sulfanic Acid (DSA)
Direct Bilirubin RTINS O Dichloroaniline (DCA) mg/dL
w3 O O 2s4-Dinitrophenylhydrazine
AST(GOT) g O AST/MDH (with PLP) U/L
2520 | AQT / MDH (without PLP)
w3 O O 2s4-Dinitrophenylhydrazine
ALT(GPT) g O ALT/LDH (with PLP) U/L
#2911 ALT / LDH (without PLP)
s O O p- Nitro phenyl phosphate (pNPP), Kinetic
ALP _ O p- Nitro phenyl phosphate (pNPP), End point U/L
P 0| Phenylphosphate
swoo | O y-Glutamyl-4- nitroanilide
GGT i O O y-Glutamyl-3-carboxy-4-nitroanilide UL
O Chloronitrophenol- Maltotriose (CNPG3)
i O O Maltoheptaose (G7) with ethilydene
Amylase _ O p- Nitro phenyl glycoside (pNP-G) U/L
#&2 0 1 1 Starch-Todine
O EPSG7
sweoo | O Lactate Substrate
LD ST O Pyruvate Substrate U/L
CK > ©° | [ Hexokinase / GePD UL
s o | [0 Hexokinase / GePD with NAC
O Arsenazo III
s O O Cresolphthalein Complexon (CPC)
Calcium (Ca) _ O Ton Selective Electrode (ISE) mg/dL
P29 1 Methylthymol blue
O NM-BAPTA
&9 | [0 Ammonium molybdate / Colorimetric
Phosphorous(P) »Bawoo | O Ammonium molibdate / UV mg/dL
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Fe

TSH

FSH

LH

Ferritin

PSA
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P& 0

Bathophenanthroline
Chromazurol B
Ferene

Ferrozine

Nitro-paps

pg/dL

Flamephotometry
Ion-Selective Electrode (ISE)
Spectrophotometry

mEq/L

Flamephotometry
Ion-selective Electrode (ISE)
Spectrophotometry

mEq/L

Flamephotometry
Ion-selective Electrode (ISE)
Spectrophotometry

mEq/L

Chemiluminescent or ECL
ELFA

ELISA or EIA

RIA or IRMA

ng/mL

Chemiluminescent or ECL
ELFA

ELISA or EIA

RIA or IRMA

pg/dL

Chemiluminescent or ECL
ELFA

ELISA or EIA

RIA or IRMA

mlIU/L

ELISA or EIA

RIA or IRMA
Chemiluminescent or ECL
ELFA

IU/L

ELISA or EIA

RIA or IRMA
Chemiluminescent or ECL
ELFA

IU/L

Turbidimetry or Nephelometry
ELISA or EIA

RIA or IRMA
Chemiluminescent or ECL
ELFA

ng/mL
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Chemiluminescent or ECL
ELFA

ELISA or EIA

RIA or IRMA

ng/mL
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L (Albumin creatinine 1atio) ¢y 51,5 & cymogal| G < rogd| (6 wSo5lail & 50 L0 L (Protein creatinine ratio) ¢y J1,5
88,5 b5 mg/g ol
L) QL s MYL vy 5 4y 0l Wi 5SS 9 5eig i Oliee Sl 3Y MY/G 0y b (523 S5 41 (59 S dpnlins (s
5 e 005,03l (e 45T (Fy50 50 Jlke (gl 05 e G SIS Gliee 2 Ges Olies e 5 00 (e (@/dL s mg/dL
09 o dulme /L 0xlg b 05 SIS e lal caslb 150 mg/dL 5450 mg/L ol 55 4 Bolas 0l o oy 51,5

Creatinine (mg / dL) x 10

1000

150 (mg / dL) x 10
1000

Creatinine (g / L)

= 15g/L

Creatinine (g / L)

95550 el YL ey 53 ST Oliee 2 ML iy 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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28 mg/dL 7.5 mg/dL 57 mg/dL 643 mg/L ool Caway ylado
13 mg/dL ¢ 1.5 15 mg/dL ¢ 1.0 15 mg/dL ¢ 0.2 1000 mg/L G 20 S5 031050 ol
6.3 mg/dL 9.8 mg/dL 3.2 mg/dL 280 mg/L 3l cdale
5.7 mg/dL 9.1 mg/dL 2.7 mg/dL 643 mg/L Jyus cdalé
Sase 8,lu5 5L 20 & 8,15 3L St

230 ol (o3l a5 cyned 4 kol Canwiy 3.1 ME/AL a5 il 20 4 G <y 5yl Wignd 535 32 S o
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Protein = 643 mg/L x1.7 = 1093 mg/24h
Creatinine = 62mg/dL x17 = 1054 mg/24h
Calcium = 7.5mg/dL x17 = 127.5mg/24h
Uric Acid = 32.5mg/dLx17 = 552.5mg/24h

Wgod (2| MG/MG a1y b (13 5155 & S0 3l dnwl 9 (5 (155 4 ol 9lind 9 MG/ >lg b (3 5155 41 (g 33 899 Cond
g o0 Al 5 O ygo 4

Protein / Creatinine Ratio = 643mg/L _ 1037.1mg/ g
0.62g/L
Calcium / Creatinine Ratio = 75mg/dL - TSmg/L 0.12 mg/mg
62 mg/dL 620 mg/L
Uric acid / Creatinine Ratio = 32.5mg/dL = 325mg /L = 0.52 mg/mg
62 mg/dL 620 mg/L

mg/L s>y 410 50 4zl 0 o b ol p3¥ sl ME/AL 551y o 32 ool 51 cadiig 2 i lojT dzei 45 (Fygu0 50 1433
U Cewl 9l 64.3 mE/dL axs Jlw gy 00,5 Jo
64.3mg/dL x 10 = 643mg/L
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O Colorimetry
. >0 | O Nephelometry
Protein (mg/L) iwso | O Other mg/L
O Turbidimetry
O Colorimetry
. - . &9 | O Nephelometry mg/g
Protein/Creatinine Ratio iwso | O Other Creatinine
O Turbidimetry
O Colorimetry
. >0 | O Nephelometry
Protein (mg/24h) wso | O Other mg/24h
O Turbidimetry
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. O Enzymatic
<*>°| 'O Jaffe/ Acid Blank (End point)
Creatinine (mg/dL) .| O Jaffe/ Kinetic (Fixed time) mg/dL
ol O Jaffe / Precipitation
. O Enzymatic
<**°| 'O Jaffe/ Acid Blank (End point)
Creatinine (mg/24h) .| O Jaffe/ Kinetic (Fixed time) mg/24h
o O Jaffe / Precipitation
. O Arsenazo III
e O Cresolphthalein Complexon (CPC)
Calcium (mg/dL) MC: O Ton Selective Electrode (ISE) mg/dL
il O Other
. O Arsenazo III
e O Cresolphthalein Complexon (CPC)
Calcium/Creatinine Ratio lg_;_,,,o_, O Ton Selective Electrode (ISE) mg/mg
o O Other
O Arsenazo III
20 | O Cresolphthalein Complexon (CPC)
Calcium (mg/24h) o | O TIon Selective Electrode (ISE) mg/24h
pws | O Other
o0 | O Phosphotungstic Acid
Uric acid (mg/dL) o | O Uricase/ Peroxidase mg/dL
LI O Uricase/ UV
L . w30 | O Phosphotungstic Acid
Uric acld/C.reatlnlne o | O Uricase / Peroxidase mg/mg
Ratio waliws | O Uricase/ UV
o0 | O Phosphotungstic Acid
Uric acid (mg/24h) o | O Uricase/ Peroxidase mg/24h
LI O Uricase/ UV
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RPI:  Retic (%) X Hct Patient

Hct Normal x Maturation Time

Hct(%) Maturation Time(Day)
>45 1
40 1.25
35 1.5
30 1.75
25 2.0
20 2.25
15 2.5

Retic 00/ %
RPI 0/ 0

[1 Seen
Hemoglobin H or H Body

[1 Not Seen

[0 Seen
Heinz Body

[0 Not Seen
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sial)ly pb SIS 2=l dons
Band Forms 2
Basophils 7.
Blasts (if can not distinguish) 7.
Eosinophils 7.
Hairy cell 7.
Lymphoblast 7.
Lymphocytes 7.
Lymph. Variant Form (Reactive) 2
Megakaryoblast 1.
Metamyelocytes 7.
Monoblast 7.
Monocytes 1.
Myeloblasts 7.
Myelocytes 7.
Neutrophils 7.
Others JA
Plasma cell 7.
Prolymphocytes 7.
Promonocytes 7.
Promyelocytes 7.
Pronormoblast 7.
Smudge cell /Basket cell Few [ ] Mod [ |Many [ ]
Toxic Granulation Mild [ | Mod [ |Many [ |
Chediak Higashii Anomally Seen Not Seen
Cold Autoagination Seen Not Seen
Pelger Huet Anomally Seen [ |NotSeen [ ]
Pelgeroid Morphology(Psudo Pelgerhuet) Seen [ ] Not Seen [ ]
Presumtive Diagnosis
NRBC/100WBC
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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 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 Mod/2+ | Many /3+
Platelets | Giant Platelets
Acanthocytes
Anisocytosis

Basophilic Stippling

Bite Cells

Blister Cells

Irregularly Contracted Cells

Echinocytes

Elliptocytes

Howell-Jolly Bodies

Hypochromic Cells

Macrocytes

Microcytes

Oval Macrocytes

Ovalocytes

Pappenheimer Bodies

Polychromasia

Roulex Formation

Schistocytes

Sickle Cells

Spherocytes

Stomatocytes

Target-Cells

Teardrop Cells

1 1 T
.0

.

S
e(‘D
X =
[y
+

Y%

Mod/2+

Many/3+
%

WBC

Dohle Bodies

Hypergranulation(Neutrophil)

Hypersegmented(Neutrophil)

Hypogranulation(Neutrophil)

Vacuolation (Neutrophil)

Hj{mininin

Hj{mininin

Hju|n{n
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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
Blister cell
Echinocyte

Elliptocyte
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

keratocytes
puddle cell, eccentrocyte

berry cell, burr cell, crenated cell,
mulberry cell, poikilocyte, pyknocyte,
spiculated cell, spur cell, sputnik

cell, star cell

bacillary cell, cigar or rod shaped 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

G6PD deficiency

Oxidative haemolysis, G6PD deficiency

Liver and renal disease, pyruvate kinase
deficiency, storage artefact

Hereditary elliptocytosis, iron deficiency

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.
Basophils 7.
Blasts (if can not distinguish) 7.
Eosinophils 7.
Hairy cell 7.
Lymphoblast 2
Lymphocytes 7.
Lymph. Variant Form (Reactive) 2
Megakaryoblast 2
Metamyelocytes 7.
Monoblast 7.
Monocytes 7.
Myeloblasts 2
Myelocytes 1.
Neutrophils 1.
Others 7.
Plasma cell 7.
Prolymphocytes 1.
Promonocytes 1.
Promyelocytes 7.
Pronormoblast 1.
Smudge cell /Basket cell Few [ ] Mod [ [Many [ ]
Toxic Granulation Mild [ | Mod [ [Many [ |
Chediak Higashii Anomally Seen Not Seen
Cold Autoagination Seen Not Seen
Pelger Huet Anomally Seen [ |NotSeem [ ]
Pelgeroid Morphology(Psudo Pelgerhuet) Seen [ ]Not Seen [ ]
Presumtive Diagnosis
NRBC/100WBC
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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 >3
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

S
()

2
[y
+

Y% Y%

Mod/2+ | Many /3+

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

I A

I O A

1

Teardrop Cells
Mod/2+ | Many/3+
% % %

WBC Dohle Bodies ] ] ]
Hypergranulation(Neutrophil) [ ] [ ] ]
Hypersegmented(Neutrophil) ] ] ]
Hypogranulation(Neutrophil) ] ] ]
Vacuolation (Neutrophil) ] ] [ ]
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Negative
[0 Immunochromatography Indet inat
ndeterminate
(Strip/Cassette/Device/etc)
Positive
O EIA or ELISA
- olBliwd ouijlw jaiS
______ Sl 4 5 139¥1 oliuss Jia b o5 o Cutoff OD:-----moememe
ol 5o Soisles &5 2o Test OD: -----momemmeoeeee O Negative
SbeS 0 adgi Jlw Neg Control:-------------- O Indeterminate
oo lojT 4o oy 5 Jlw Pos Control:--------------- O Positive
Toslaiwl 5,90 (o) Zgo Job- Test OD
(nm) ol zge Jo Cutoff OD
(nMm) 556 zge Jobo
Main Reported Values
O Fluorometry, FELISA & ELFA RFV M
g cL 9 ol gigld (i 420 L) O Negative
g ECL «opé | O Indeterminate
other Methods )
S 531, bsy pb O Positive
O RIA or IRMA %T:
ol oaijle oS %B0: O Negative
0 .
____________ W3 Y Ll oBows Juw
IR | ‘T B ? w j %B: O Indeterminate
slpl 5o (Sokled o8 b
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[Ca ¥ e
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Negative
O Immunochromatography Indet inat.
ndeterminate
(Strip/Cassette/ Device/etc)
Positive
O EIA or ELISA
- olBliwd ouijlw jaiS
______ Sy, 1Y olws Juke b 5 ko Cutoff OD:—————
RUABTIE LR Test OD: —--mmmoemmoooeeee Negative
S 50 wdgi Jlu Neg Control:-------------- Indeterminate
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