«EQAP 4ol 5 4o 3JUT osaline g gl 9959 glosdly »

:MU).gd.gég)g QSLM‘) >

U5yl 4ol gol>" ailolw 4y €qap.iacld.com ol & ,b 3l luisl s cud 9 EQAP aibobus 43 5955 g0 )
gl 3,y " (o2l o
g doli g dilol 859 () 95 09 ,9) axbuo Camly Coomw (G0 yo Syl ol axio jo -Y

s slacl uoyaﬁum)b 09"5‘

il oo Lot olEislejT yeuc oy 5 (o3 LwbsdaS (gol> a5 5,05 oo L8 Lot sl o (gl af o ol iy o 4z g

50 axbo (pl 10 090 o ool isled slacl pgate dxio g ool olulid Colu )0 (jgue jo, 5 ololil 0 10,5 o)l b
ML«&JS"A;» 0,9 zulis " auss ng)ﬁou\..:)’lgw)'ljoo;;@.lf"u oli.i.%uﬂ" 43S 69, » ol o Ceons
39,9 (w9 oLl 1) 1 1A5 5 g0 il Dgad dudlg cdalive |y Wl 00ges pb cud a5 Slo idu adS ool L amas jo

s pladl T L ollan 5 andllas s 4 1) abg o ol ygins Lo gols s 5 tales] plosil 5l LS lika) tdi g8

Ales aba>dMe A5 S ab JUIS L g eqap.iacld.com asl s ailols jo 1, 0,90 ol CLST Jga>

S 5 pl S L oS ygo ]y 955 CuslyS s wlRislesl jge Gay b g (alolid oS (0,8 Sgalf Oyg0 0 Y
§ s dmles Jlaoyl - VVASFAAYSR o )lass s aly oo, by b 51 (28 Jsie (gliaal 5 g0 b oltgloj] 5B
dled 28l y0 1) 055 olliolojl j5ue 5o, 5 plulid oS Gl ply Lo 35k

3 Y b oanla b olftalojl (o8 Jstume oage 4 lgid joee 40lS 5 lulidaS 5l (g lagSi 5 Lab> codgtane Y
il e

bl 0 VF B/ B/Y GAFBIBID eyl 5ol 0599 galis 36 yidn] ol (ylo) A2 g3

dled 6510095 Tur (S Jlw,l 1 ol pdy (el i yial G2 5b 51 i s ol i) o als a5 58

lod axdle c80 4 1) Jordlygiws 5 4 £g 0 31 Jod ol oY L diged ;0 Ol pudi 4 495 b

PR~




€ ot Jotme @y digad »

Siles el comiigus iy EQAP o)l g olxiy 030 Aol o o)ly0 1) 095 slaslpiiny 5 clolil

[ oogm Jormo oy 905 (5 5Lw sdlol Jordl ygiumd
ool (g,

s lop Bl b1y Jby 0500008 53kl omigro shaiie of SML L g 00,5 7,15 Jlasy 511y somibgns Joaomo o oo digad -
(0955 Jbg J&Is jload S 09 g 0lge (o 0Ty o Jlg 50 99290 ML

b o e 58 B0l glos jo 15T aido Yo ey Jliie Ol o oilidsd pogy JolS b o gl g a1y J2S o Jlig e <Y
(W (G a4y 4z g g 4)0sS Wgyms )b V0 B0y Jogome pyw diged )b Sy a0 Ve 0 S

Bl S b ax,0-20 o b atin o b Jlwy sles 50 500, Jiite conlio g 1T cansl jigo diged )55 4 5l Sjg0 0 Y
REWE- N

U‘Mh

ﬁla's‘_,’gs.a.chLng)Lo.ﬁuap)oijébbgblﬂhbbjgab)w4.39.«35%@&A@qﬁbsom%@@ulem;h}]ﬁﬁﬁwl

Wbl 25 T 4 (Swlg 5o s Lol

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) 33. Cancer Antigen125
10. Albumin 22.1Iron (Fe) 34.Vitamin D
11. Total Bilioubin 23.Na 35.PRL

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)
mIU/L = plU/mL

mlU/mL = IU/L
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Glucose swoo | O Glucose oxidase/ Peroxidase mg/dL
alKis O O Hexokinase/ G¢PD
Urea O Diaceyl monoxime
..so | O Urease / Hypochlorite d
I oo (o2lad as ‘fw o O Urease / Peroxidase mg/dL
3o 5b,135 0590 & yguas Bl O Urease / Berthelot/Colorimetric
O Urease / GDH(UV)
O Enzymatic
Creatinine «©° | [ Jaffe / Acid Blank (End point) mg/dL
oo | O Jaffe / Kinetic (Fixed time)
O Jaffe / Precipitation
. O Phosphotungstic Acid
i i 80
Uric Acid z: o O Uricase / Peroxidase mg/dL
(P O Uricase /UV
Triglyceride & ©° | [ Lipase / (UV) mg/dL
2o 0 | O Lipase / Peroxidase (Colorimetry)
s O
Cholesterol “,sw O Cholestrol Oxidase / Peroxidase mg/dL
BEws ©
O Direct homogenous
HDL-C s ©° | [ Precipitation with Dextran sulfate- Mg mg/dL
s o | O Precipitation with Phosphotungstate-Mg
O Precipitation with Polyethylenglycol (PEG)
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LDL-C 00 | 0 dpmlino [y LDL-C pudistno pué 32,0 @ &5 o allivbjl 1429 | mg/dL
P O Wyl 1y 3T 5o &S i g oY Lyl e
Total Protein oo | [ Biuret g/dL
2w O
. . O Bromcresol green (BCG)
S O
Albumin z: o O Bromcresol purple (BCP) g/dL
(B O Immunochemical
O Diazotized Sulfanilic Acid (DSA) with
Caffeine as accelerator
O Diazotized Sulfanilic Acid (DSA) with
Cetrimide as accelerator
e . O Diazotized Sulfanilic Acid (DSA) with
SO
Total Bilirubin z o Detergent as accelerator mg/dL
(B O Diazotized Sulfanilic Acid (DSA) with
Dimethyl sulfoxide as accelerator
O Diazotized Sulfanilic Acid (DSA) with
Methanol as accelerator
O Dichloroaniline (DCA)
Direct Bilirubin swoo | O Diazotized Sulfanic Acid (DSA) mg/dL
s o | L Dichloroaniline (DCA)
. O 2s4-Dinitrophenylhydrazine
SO
AST(GOT) < .| O AsT/MDH (with PLP) UL
«*>=>" | O AST /MDH (without PLP)
. O 2s4-Dinitrophenylhydrazine
S O
ALT(GPT) o .| O ALT/LDH (with PLP) oL
«*>=>" | O ALT /LDH (without PLP)
O p- Nitro phenyl phosphate (pNPP), Kinetic
ALP &>° | O p-Nitro phenyl phosphate (pNPP), End U/L
s 0 point
O Phenylphosphate
GGT swo0 | O vy-Glutamyl-4- nitroanilide U/L
@\Kisd O O vy-Glutamyl-3-carboxy-4-nitroanilide
O Chloronitrophenol- Maltotriose (CNPG3)
. O Maltoheptaose (G7) with ethilydene
SO
Amylase z o | B p-Nitro phenyl glycoside (pNP-G) u/L
e o O
O

EPSG7
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LD

S O
PEws O

Lactate Substrate
Pyruvate Substrate

U/L

CK

S O
PEws ©

Hexokinase / G¢PD
Hexokinase / G¢PD with NAC

U/L

CK

S O
2 &ws O

Hexokinase / G6PD
Hexokinase / G6PD with NAC

U/L

Calcium (Ca)

S O
2 &ws O

Arsenazo III

Cresolphthalein Complexon (CPC)
Ion Selective Electrode (ISE)
Methylthymol blue

NM-BAPTA

mg/dL

Phosphorous(P)

2 &ws O

Ammonium molybdate /
Colorimetric
Ammonium molybdate / UV

mg/dL

Fe

(s O
P 0

Bathophenanthroline
Chromazurol B
Ferene

Ferrozine

Nitro-paps

pg/dL

D25-0H Vitamin
D

Na

Li

T3

Ta

TSH

FSH

Chemiluminescent or ECL
ELFA

ELISA or EIA

HPLC

ng/mL

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

ng/dL

Chemiluminescent or ECL
ELFA

ELISA or EIA

RIA or IRMA

mIU/L
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ELISA or EIA

RIA or IRMA
Chemiluminescent or ECL
ELFA

IU/L
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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

ELISA or EIA

RIA or IRMA ng/mL
Chemiluminescent or ECL
ELFA

LH U/L

LH U/L

Ferritin

PSA ng/mL

Cancer

Antigen125 U/mL

PRL
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(Albumin / creatinine ¢y 51,5 & cuogad] o yangll (s wSo5lail & y50 50 b (Protein / creatinine ratio) cws 1,5

58,5 )55 mg/g a>lg L ratio)

L) 8/L s MB/L vz py i a4 0l Wigad (5515 5 e Olie ol 03 ME/G axly b 5 1S 4 (g s dmilne 61
5 oeSgn 0B pS ol lie a5 (Syge 10 Jle sl 09d e 8 SS Gliee 2 eSan Oliee e 3 008 (e (@/dL g mg/dL
1394 0 dumlire g/L o>lg b OSSOl lail calily 150 mg/dL 4450 mg/L .l cwsp a olar ol S s SIS

Creatinine (mg / dL) x 10
1000
150 (mg / dL) x 10
1000

Creatinine (g /L) =

= 15g/L

Creatinine (g /L)

2358 o0 o B/ L vy 5 518 e »MB/L oy 859 e S

450 mg/ L
1.5¢g/L

Protein Creatinine Ratio = 300 mg/g
&=l

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 ol Cawds lado
1.5 613 mg/dL 1.0 v 15 mg/dL 0.2 ¢ 15 mg/dL 20 51000 mg/L & 350 313] Aol
6.3 mg/dL 9.8 mg/dL 3.2 mg/dL 280 mg/L 3915 il
5.7 mg/dL 9.1 mg/dL 2.7 mg/dL 643 mg/L Jyes edale
basy Sl 5L Vo O Sl 5L Silwd)

2 S50 sl i lo T i 7 cmed 43 kel oy 3.1 MG/AL a9 plonil Yo ay S 8y 61,10 diged 59 p i1y Lol
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Protein = 643 mg/L x1.7 = 1093 mg/24h
Creatinine = 62mg/dLx17 = 1054 mg/24h
Calcium = 7.5mg/dL x17 = 127.5mg/24h
Uric Acid = 32.5mg/dLx17 = 552.5mg/24h

19 o0 duilmo y1 ) L jgu0 & digad
643 mg/L

Protein / Creatinine Ratio = = 1037.1mg/g
0.62g/L
Calcium / Creatinine Ratio = 7.5 mg/dL _ >me /L = 0.12mg/mg
62 mg/dL 620 mg /L
Uric acid / Creatinine Ratio = 32.5mg/dL = 325mg /L = 0.52mg/mg
62 mg/dL 620 mg/L

mg/L aslg 4 Ve 53 aoeis © 0o b Cawl 03Y il MG/AL 0oly cons 1 sl 31 gy i lojT azenid &5 5 yg0 53 1SS
b cwwl w1y 64.3 mE/dL azxus Jlw gl 05,5 b

64.3mg/dL x 10 = 643 mg/L
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Colorimetry
. . &9 | Nephelometry
Urine Protein (mg/L) %2000 | Other mg/L
Turbidimetry
Colorimetry
Protein/Creatinine > © | Nephelometry mg/g
Ratio pws 0 | Other Creatinine
Turbidimetry
Colorimetry
. > © | Nephelometry
Protein (mg/24h) l50s0 | Other mg/24h
Turbidimetry
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Enzymatic
Creatinine B3 &~ © | Jaffe / Acid Blank (End point) meg/dL
(mg/dL) 2w o | Jaffe / Kinetic (Fixed time)
Jaffe / Precipitation
Enzymatic
. . 20 | Jaffe / Acid Blank (End point
Creatinine (mg/24h) 5o 0 | Jaffe ; Kinetic (Fix(ed tinI;e) ) mg/24h
Jaffe / Precipitation
Arsenazo III
. ™3 © | Cresolphthalein Complexon (CPC
Calcium (mg/dL) paws 0 | Ton Sell:ective Electro«fe (lSE)( ) meg/dL
Other
Arsenazo III
Calcium/Creatinine 20 | Cresolphthalein Complexon (CPC) mg/m
Ratio 2w 0 | Ion Selective Electrode (ISE) 8/mg
Other
Arsenazo III
(siaid O Cresolphthalein Complexon (CPC)
Calcium (mg/24h) _ Ion Selective Electrode (ISE) mg/24h
Bl © Other
(siaid O Phosphotungstic Acid
Uric acid B3 (mg/dL) 108 0 Uricase / Peroxidase mg/dL
™27 | Uricase / UV
Uric acid/Creatinine s © Ph.o sphotungsti.c Acid
Ratio RIS Ur¥case / Peroxidase mg/mg
Uricase / UV
sk O Phosphotungstic Acid
Uric acid (mg/24h) RIS Uricase / Peroxidase mg/24h

Uricase / UV
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o Affinity Chromatography
o Electrophoresis
o Enzymatic
HbA ¢ o HPLC .
o Immunoassay
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Band Forms 7

Basophils 7.

Blasts (if can not distinguish) 7.

Eosinophils 7.

Hairy cell 7.

Lymphoblast 7.

Lymphocytes 7.

Lymph. Variant Form (Reactive) 7.

Megakaryoblast 7.

Metamyelocytes 7.

Monoblast 7.

Monocytes 7.

Myeloblasts 7.

Myelocytes 7.

Neutrophils 7.

Others 7.

Plasma cell 7.

Prolymphocytes 7.

Promonocytes 7.

Promyelocytes 2

Pronormoblast 2

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 [ | NotSeen [ ]
Presumtive Diagnosis

NRBC/100WBC




e 9 Cawg 39S (Sl Jow S eyl (12 ConmogilST

S59988 y0 0,135 0 (ICSH) 58l gilod (g3Lw o jlaibivw! aeS gloal,

e ol (51 b LeaBiolojT I S olos 13 34duw 9 30,5 (S JgalS (5 il xd (530 425 b (23 8 e el 45l 4 4255 U

Omaasio 0l jl osliiwl b (ICSH) iglgiled 13 ilw slaibiwl 29,5 o (s)leidl (pl (Gl Cuodl 38,5 b5 )5 b gy ol
wCawl 83905 (5599990 130U (S ilw DSy 9 4203 GRS (Sl Leidl) S g5 4 pl81 2REsLeST pole 5 (STglsly 9 (5 Tslgd e
(1) few ulul 0 siggdre GBIS dgads 9 33,5 0 2 Ll (Jgled e leslmial Jl (0 Gl Cuenl 4 jlidgs cpl >
SJsled po S 205 4 S Cawd S0 45 D9 g0 GEIldw . 35,5 0 w1l J9az b Many(3+) xai 9 Moderate(2+) bhuwgis
SIS Jgaz opl 03 33,5 Jleel ) Jgaz polsl m O 305 9 48,5 )15 oLl )90 sk Vo oo JBlas o put ok Ji
IS e iy o Sl o S5 U apmg pianl a9 T eCapmgllggly SSo (63935 B 9) Cpmo giamw gimmsid 390 13 S +1 3190
OIS 03,5 Eabd I 9 0 dogi 5 (NOt applicable) ailss Jlaiz 63,0 5 b Cuodl(pbiiol pad Haudiio Jghw 9 Juw
ool Osanljwize a5 S lo OLaSy (S -39 ad 39dig0 5393 Jlows pU 3 21548 45 il Caponl 236 1+ L few glyl b e

WJoossr Sl ComgisST Jia) 3905 o3kl 5T e olol I L5 4 ol 538 sslitwl (ols Shle i Joko (55slsd e il

ICSH 533 3,5 Jga=
Morphology Grading Table Morphology Grading Table
Grading System Grading System
Mod/2+, Many/3+, Mod/2+, Many/3+,
Cell Name Few/l+ % % 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,
Trregularly 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




H2 oY (535198590 5,155 50 ICSH (5ukiy 425 i

Grading System

Mod/2+ Many /3+
% %

Cell Name

.y
a
2
iy
+

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

OuUoooooooo oo oooo oo
. L A

200000000000 0oDDoODo0oDood

Teardrop Cells
Few/1+ Many/3+
% %

WBC | Dohle Bodies [ ] [] ]
Hypergranulation(Neutrophil) [ ] [ ] [ ]
Hypersegmented(Neutrophil) [ ] [ [ ]
Hypogranulation(Neutrophil) [ ] [] ]
Vacuolation (Neutrophil) ] ] ]
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Band Forms 7

Basophils 7.

Blasts (if can not distinguish) 7.

Eosinophils 7.

Hairy cell 7.

Lymphoblast 7.

Lymphocytes 7.

Lymph. Variant Form (Reactive) 7.

Megakaryoblast 7.

Metamyelocytes 7.

Monoblast 7.

Monocytes 7.

Myeloblasts 7.

Myelocytes 7.

Neutrophils 7.

Others 7.

Plasma cell 7.

Prolymphocytes 7.

Promonocytes 7.

Promyelocytes 2

Pronormoblast 2

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 [ | NotSeen [ ]
Presumtive Diagnosis

NRBC/100WBC
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Grading System Grading System
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Cell Name Few/1+ % % Cell Name Few/l1+ % %
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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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 Gas+ 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+/ H2S+

Gram positive Diplococci K/K

Gram Negative Cocci

Gram positive Cocci

Gram positive , in Cluster

Yeast
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Gram Stain:

Gram negative Bacilli

Gram positive Bacilli
Gram Negative Coccobacilli
Gram positive Coccobacilli
Gram Negative Cocci, in chains
Gram positive , in Chains
Gram Negative Diplococci
Gram positive Diplococci
Gram Negative Cocci

Gram positive Cocci

Gram positive , in Cluster
Yeast

TSI (Triple Sugar Iron agar):

A/A H2S+
K/A H2S+
A/A Gas-

A/A Gas+
K/A Gas-

K/A Gas+
K/A G+/ H2S+
K/K

LIA (Lysine Iron Agar):
K/K

K/A

K/K H2S+

K/A H2S+

R/A
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