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1. Glucose 13. ALT (GPT) 25. T3

2. Urea 14. ALP 26. T4

3. Creatinine 15. GGT 27. TSH

4. Uric Acid 16. Amylase 28. Ferritin
5. Triglycerid 17. LD 29. Vitamin D
6. Cholesterol 18. CK

7. HDL-C 19. Calcium (Ca)

8. LDL-C 20. Phosphorous (P)

9. Total Protein 21. Iron (Fe)

10. Albumin 22.Na

11. Total Bilioubin 23. K

12. AST (GOT) 24. Li
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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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swo0 | O Glucose oxidase/ Peroxidase
Glucose liwso | O Hexokinase/ GePD mg/dL
Urea O Diaceyl monoxime
Sl Az (s O O Urease / Hypochlorite
0 | . O Urease / Peroxidase mg/dL
" i 5 ol hEEd O Urease / Berthelot/Colorimetric
4 AP s O Urease / GDH(UV)
O Enzymatic
- &30 | [0 Jaffe/ Acid Blank (End point)
Creatinine »wso | O Jaffe / Kinetic (Fixed time) mg/dL
O Jaffe / Precipitation
siasd O O Phosphotungstic Acid
Uric Acid Sis 0 O Uricase / Peroxidase mg/dL
hEd O Uricase/ UV
. . 0 | [ Lipase/(UV)
Triglyceride s o | O Lipase / Peroxidase (Colorimetry) mg/dL
s O
Cholesterol @zé o O Cholestrol Oxidase / Peroxidase mg/dL
O Direct homogenous
&3© | [ Precipitation with Dextran sulfate- Mg
HDL-C & o | O Precipitation with Phosphotungstate-Mg mg/dL
O Precipitation with Polyethylenglycol (PEG)
e O Direct homogenous
LDL-C ;: . ) LDL-C pdiins o Gryb & &5 obplRisbojl a2gi | mg/dL
I 515 1 56T 50 8 s (sl 3 dal s AT (o0 Al
s o | O Biuret
Total Protein z o g/dL
JSTIN
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s O O Bromcresol green (BCG)
Albumin _ O Bromcresol purple (BCP) g/dL
529 1 O I mmunochemical
O Diazotized Sulfanilic Acid (DSA) with
Caffeine as accelerator
O Diazotized Sulfanilic Acid (DSA) with
Cetrimide as accelerator
iasd O O Diazotized Sulfanilic Acid (DSA) with
Total Bilirubin _ Detergent as accelerator mg/dL
#&20 1 O Diagotized Sulfanilic Acid (DSA) with
Dimethyl sulfoxide as accelerator
O Diazotized Sulfanilic Acid (DSA) with
Methanol as accelerator
O Dichloroaniline (DCA)
iasd O O 2s4-Dinitrophenylhydrazine
AST(GOT) s O AST/MDH (with PLP) U/L
#&29 | M AQT / MDH (without PLP)
s O O 2s4-Dinitrophenylhydrazine
ALT(GPT) _ O ALT/LDH (with PLP) U/L
#&2 O | M ALT / LDH (without PLP)
d O O p- Nitro phenyl phosphate (pNPP), Kinetic
ALP _ O p- Nitro phenyl phosphate (pNPP), End point U/L
pE 0| Phenylphosphate
swo0 | O y-Glutamyl-4- nitroanilide
GGT @ WKiasd O O vy-Glutamyl-3-carboxy-4-nitroanilide U/L
O Chloronitrophenol- Maltotriose (CNPG3)
i O O Maltoheptaose (G7) with ethilydene
Amylase _ O p- Nitro phenyl glycoside (pNP-G) U/L
#2911 Starch-Todine
O EPSG7
swoo | O Lactate Substrate
LD &l O O Pyruvate Substrate UL
CK & | O Hexokinase / GePD UL
»Bawoo | O Hexokinase / GsPD with NAC
O Arsenazo III
d O O Cresolphthalein Complexon (CPC)
Calcium (Ca) _ O Ion Selective Electrode (ISE) mg/dL
#5201 1 Methylthymol blue
O NM-BAPTA
&9 | O Ammonium molybdate / Colorimetric
Phosphorous(P) »iws o | 0 Ammonium molybdate / UV mg/dL
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Bathophenanthroline
Chromazurol B
Ferene pg/dL
Ferrozine

Nitro-paps
Chemiluminescent or ECL
ELFA

ELISA or EIA

HPLC

Flamephotometry
Ion-Selective Electrode (ISE) mEq/L
Spectrophotometry
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

Turbidimetry or Nephelometry
ELISA or EIA

RIA or IRMA ng/Ml
Chemiluminescent or ECL
ELFA

S O
P& 0

Fe

D25-OH Vitamin D ng/mL

Li

T3 ng/mL

T4 pg/dL

TSH mlU/L

Ferritin
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Ol 4 MSn o &) a0 390 B |y ag 0 89 50 (559, Sal; Dyt 58l g5 cn T 31 03kl L 45 03l g (5955
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L (Albumin creatinine ratio) ¢y 51,5 & cymogal| G < rogd| (6 uSo5lail & 50 0 b (Protein creatinine ratio) ¢y J1,5
88,5 5,155 mg/g axlg
L QL s MYL s i 5 4y 0l Wi 5SS 9 0eigm Ol Sl 3Y MY/Z 01y b (53 S5 41 (59 S dnlins (s
5 95 008 e o3l Glies 45 (g0 50 Sl gl 09 momel S S i 2 69 Olies e 9 008 e (@/AL s mg/dL
09 o dulme /L 0xlg b 05 SIS e lail casl 150 mg/dL 5450 mg/L ol 55 4 Bolas 0l o oy 51,8

Creatinine (mg / dL) x 10

1000

Creatinine (g /L) = 150 (m‘lgo/océl') <10 = 15g/L

Creatinine (g / L)

1358 50 el /L o 5 1S Gl pME/L iy SS9 Gliee Sl
450 mg/ L
1.5¢g/L

Protein Creatinine Ratio = 300mg/g

&2 /po
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 ouol Cawsy lado
13 mg/dL G 1.5 15 mg/dL ¢ 1.0 15 mg/dL G 0.2 1000 mg/L G 20 & 35 0 31l adols
6.3 mg/dL 9.8 mg/dL 3.2 mg/dL 280 mg/L 391 pdls cdale
5.7 mg/dL 9.1 mg/dL 2.7 mg/dL 643 mg/L J s edate
basy SLBLY Ve s SLBLY GRS

2 S8l sl GhsloT 5 (rrad 4y ol iy 31 MEG/AL amis g plowil Yo 4 Sy 8 syl aiged (535 2 (i 155 Ghalo]
1 Cawl il 51500 58 ST 9o ol il 1 .ol Caway 6.5 ME/AL azxs g 51,55 O 4 S <8y 6,10 diged 59,
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Protein = 643 mg/L x1.7 = 1093 mg/24h
Creatinine = 62 mg/dL x17 = 1054 mg/24h
Calcium = 7.5mg/dL x17 = 127.5mg/24h
Uric Acid = 32.5mg/dL x17 = 552.5mg/24h
o2 ME/ME a>lg b (36 5155 43 SQ sl sl 3 (58 155 4 S jglainosds 9 MG/ 0>lg b (o 105 & (9 280 s (@
1090 Ao ) Dy 1 Aiged

Protein / Creatinine Ratio = 643mg /L =1037.1mg/g
0.62g/L
Calcium / Creatinine Ratio = 7.5mg/dL _ Jome /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 dolgd e oaxmdiom b Cow! e b mg/dL a>lg o> g fasy! 3 a9y uml.o)i Al &S &Iy A3
b Cewl 9l 64.3 mE/dL axs Jlo gl 00,5 Jod
643mg/dL x 10 = 643 mg/L
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O Colorimetry
. &2 | [ Nephelometry
Protein (mg/L) a0 O Other mg/L
O Turbidimetry
O Colorimetry
s O
Protein/Creatinine Ratio ‘/:w O Nephelometry mg{ g
s o [ 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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Age HCT Range
Juakl 55% 40-60
Sa S 35% 30-40
Ol 45% 40-50

OYLuieS 35% 30-40

RPI:  Retic (%) X Hct Patient

patient MT HCT Decrease
45 1 0
40 1.25 5
35 1.5 10
30 1.75 15
25 2 20
20 2.25 25
15 2.5 30

Hct Normal x Maturation Time

mt=1+[HCT N-HCT P)x00.05)]

o 9 s 353 SBT Cliz: B9d Ugesd oaish 9 4145

Retic 00/ %
RPI 0/0

[] Seen
Hemoglobin H or H Body

[J Not Seen

[] Seen
Heinz Body

[1 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

RBC

Cell Name 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

DDDDDDDDDDDDDDDDDDDDDDDD%

0
i

Few/1+
Y%

Mod/2+
%

)

Many/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
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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HB: 9.6 g/dl HCT:29.9 %
MCV:86.3 1l MCH:27.6 pg
MCHC:32.1 g/dl RDWecv: 18.2%
RDWsd:49.111 PLT:114000/ul
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Band Forms 7.
Basophils 7.
Blasts (if can not distinguish) 7.
Eosinophils 2
Hairy cell 7.
Lymphoblast 1.
Lymphocytes 7.
Lymph. Variant Form (Reactive) 2
Megakaryoblast 1.
Metamyelocytes 7.
Monoblast 7.
Monocytes 1.
Myeloblasts 7.
Myelocytes 7.
Neutrophils 7.
Others 7.
Plasma cell 7.
Prolymphocytes 7.
Promonocytes 7.
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 [ ] Not Seen [ ]
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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Grading System
Cell Name Few/1+ | 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
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Few/1+

Mod/2+
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)

Many/3+

WBC

Dohle Bodies

Hypergranulation(Neutrophil)

Hypersegmented(Neutrophil)

Hypogranulation(Neutrophil)

Vacuolation (Neutrophil)
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TSI (Triple Sugar Iron agar):

A/A H2S+
K/A H2S+
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LIA (Lysine Iron Agar):
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