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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

oo Jga 50 ouds ,55 glaasly a1y 095 qulis pg3) ©y90 53 3 S ooliiul day axiio Jur 53 oo 5 glausly 51T po gl (1,155 sl ks

ilod (135 (g 9
03,5 o0 i (Jlodaly Cua 5 8,90
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/ G¢PD mg/dL
Urea O Diaceyl monoxime
| pazin o1lod e wwso | 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 iwso | O Jaffe/ Kinetic (Fixed time) mg/dL
O Jaffe / Precipitation
(s O O Phosphotungstic Acid
Uric Acid Sims 0 O Uricase / Peroxidase mg/dL
B 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 s o | O Precipitation with Phosphotungstate-Mg mg/dL
O Precipitation with Polyethylenglycol (PEG)
s o O Direct homogenous
LDL-C ::: | LDLC peitn ot i & & laSidlesl azs | mgdL
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w3 O O Bromcresol green (BCG)
Albumin _ O Bromcresol purple (BCP) g/dL
52 1 O Immunochemical
O Diazotized Sulfanilic Acid (DSA) with
Caffeine as accelerator
O Diazotized Sulfanilic Acid (DSA) with
Cetrimide as accelerator
s O O Diazotized Sulfanilic Acid (DSA) with
Total Bilirubin _ Detergent as accelerator mg/dL
#&291 M Diazotized Sulfanilic Acid (DSA) with
Dimethyl sulfoxide as accelerator
O Diazotized Sulfanilic Acid (DSA) with
Methanol as accelerator
O Dichloroaniline (DCA)
s O O 2s4-Dinitrophenylhydrazine
AST(GOT) _ O AST/MDH (with PLP) U/L
@#&w29 | M AST / MDH (without PLP)
S O 2s4-Dinitrophenylhydrazine
ALT(GPT) . O ALT/LDH (with PLP) U/L
#5529 | M ALT / LDH (without PLP)
S O p- Nitro phenyl phosphate (pNPP), Kinetic
ALP _ O p- Nitro phenyl phosphate (pNPP), End point U/L
s 0 Phenylphosphate
swo0 | O y-Glutamyl-4- nitroanilide
GGT ooKisd O O vy-Glutamyl-3-carboxy-4-nitroanilide U/L
O Chloronitrophenol- Maltotriose (CNPG3)
s O O Maltoheptaose (G7) with ethilydene
Amylase _ O p- Nitro phenyl glycoside (pNP-G) U/L
#2011 Starch-Todine
O EPSG7
swo0 | O Lactate Substrate
LD ST O Pyruvate Substrate U/L
CK &9 | [0 Hexokinase / GePD U/L
»Bawoo | O Hexokinase / GsPD with NAC
O Arsenazo III
S O Cresolphthalein Complexon (CPC)
Calcium (Ca) ~ O Ton Selective Electrode (ISE) mg/dL
5291 M Methylthymol blue
O NM-BAPTA
> ° | [0 Ammonium molybdate / Colorimetric
Phosphorous(P) »iwso | 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
2w 0

Fe

D25-OH Vitamin D ng/mL

T3 ng/mL

T4 ng/dL

TSH mlU/L

Ferritin
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Creatinine (mg / dL) x 10

1000

150 (mg / dL) x 10
1000

Creatinine (g / L)

Creatinine (g/ L) =15g/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 ¢ 20 S5 03Il adols
6.3 mg/dL 9.8 mg/dL 3.2 mg/dL 280 mg/L 3951 s cdale
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Protein = 643 mg/L x1.7 = 1093 mg/24h
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Uric Acid = 32.5mg/dLx17 = 552.5mg/24h
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Protein / Creatinine Ratio = 643 mg/L =1037.1mg/g
0.62g/L
Calcium / Creatinine Ratio = 7.5mg/dL = 7Smg/L = 0.12 mg/mg
62 mg/dL 620mg/L
Uric acid / Creatinine Ratio = 32.5 mg /dL = 325mg/L = 0.52 mg/mg
62 mg/dL 620 mg /L

ME/L uslg a5 Ve 40 azt © 36 b el 0¥ b ME/AL 051y coms g9 ol §1 g g il 3T Az 45 J yguo 4o 1isSS
L cawl plp64.3 m/dL axs Jlo gl 08,5 oo
64.3mg/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
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O Turbidimetry
O Colorimetry
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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

VIRV FVI) t g dS YA S — uid )] 42 oF — gy Cadid 3ULS — LS liuo — soblb (LLs— ol o5 EQAP 85 oy
(FF 311Y) axio eqap.iacld.com :aol p o bw www.iacld.com : pozil culw ANAY Yoo AANAYAYEY @ pali




KHbAIC Jgomo aiges ?

sl el HDATC i EQAP  wids g Joz 0599 40l y o)L ys | 395 (slasleriny 5 lolis

EQAP - | || || || || | olEiyles] Slolis o5 NCENISYINE

B4/1- 0246 wlasio b aige 9, d.ul.o)T Y
VP /+Q/¥ GAFY/+A/VA Cayiol Gayb 5l hidd pogwl ol

ailo 8 ool (Uog3 (sl (gors Sl Sy (813 1y Cod po plxil fu 4 0 gultnn Ao g ||

;oo lasuw ‘uﬁj)
s plil g oolal ool Sras oS Joadlygius gillas 1) Jlojl diges )
s 5 sy S5l o (8L ol aian SO Byl SSTas) el oy b1y Joeome 4iges Y

les o155 1) azms g ools plsil 1) iolesT slBialesl 10 dgg0 by, Joadl jgimd Gub iolosl loy ;0 =Y

ol L LS ogmas 5o a3¥ bls Jle ol b il o e HIV 3 HCV HBSAG (slaialojl s 51 a5 Conl o ags calys 4 Moo o315 sl aigod ()

Al Jeduwe hilew ple diges aiilen | diges

Sygo nl et 4o s plol (S8 o 5l dian SO Bl SSTas) 1 GrlesT el 3V el (glosslagSs esle wisF a3l Lol aiges a5 pl> o 51 (Y

a2 bl ) £5b90
Cdy s g ooliiw] 050 aiie eploml g, e Sl (6w o5lod oo 00l pb Jolis twlgs jo ledlbl ulul 5 1) Lo talesT plowl Jgaz ol siciialys (¥
A aelg oles] Bis b calial (gll 5T § (ot atwd s L5 3590 Sledlbl a8l ol ol oy 9Sles 3y e Kb 4 ol

o o)) Kod a> g5 B
iles 8,y (1) oy a3 ik (3l 33 1 ey
ool o a1 S 0ylos plxil gy ool 9590 uke ol wly L
Q."J
O Affinity Chromatography
O Electrophoresis
O Enzymatic /
HbAc O HPLC )
O Immunoassay
O TIon-Exchange Chromatography
O Immuno Turbidimetry

VIRV FVI) t g dS YA S — uid )] 42 oF — gy Cadid 3ULS — LS liuo — soblb (LLs— ol o5 EQAP 85 oy
(FF 311Y) axio eqap.iacld.com :asl p colw www.iacld.com : pozil culw ANAY Yoo AANAYAYEY @ pali




KHbAlc Jgtzo digoi P

Siled f’y"‘ HbAlc u-’° EQAP ﬁ’"“"‘" 9 J'er" 0,99 ML’)" °)l€)° ‘) S sleolpiiny e 9 Slalas!

EQAP - | || || || || | olEiyles] slolis o5 NCENISYINE

B4/2- 0246 clascion b aigos g3y siobosT &l
VX [oQ/Fe G VFY/+Q/NA o yiiul b 3 bid ozl oylo)

wudlo b calilooly (Uogs (ol (gory Sl Sy (81 1y e 12 plonsl G 5 0 gullno Ao g ||

reoliiwl (yog,
o plol 5 solel olfiules] 8 pan oS Joddlygiws @llas |, Jlo) diged -
sl sy S5l 5o (S8l 0l aan SO B,b S Tas) el oles B 1) Jseome diges Y

Ales o155 1) azms g ools plwil 1) iolesT ol8ialesl 40 dgg0 (b9, Jodl jgimd Gub iolosl ley ;0 =Y

1Az g
ol L LS psmas 5o p¥ Llisl Jl> ol b ail so sie HIV g HCV HBSAg slaisles] s 5l a8 Conl o angs <ol 4 e o3l 51 Lol digas (O
Ayl Jadue il ples diges ailen | digad
Sygo onl 4o s plol (S8 0 5l dian SO Bl ESTas) 1, GilesT cenl 3V el (glosslagSs osle wisS a3l Lol aiges a5 ol> o 51 (Y

A2 bl ) £ab90
Gy Az g ool 5,50 wie calzil g, S Cdlu (6w 0 lods aaS o0ijlu pb Jolds  wlgs )0 Sledbl yulwl 5 1) laiolesT plosl Jgoz ol sieales (¥

A aslg oles] Bis b canliali (6,lel BT 5 (g0t atss o L5 0550 Sledlbl (a8l ol ol oy 9Sles ol s IS 4y ol

o o)) Kod a> g5 B
iles 8,y (1) oy a3 ik (3l 33 1 ey
ool o a1 S 0ylos plxil gy ool 9590 uke ol wly L
Q."J
O Affinity Chromatography
O Electrophoresis
O Enzymatic /
HbAc O HPLC )
O Immunoassay
O TIon-Exchange Chromatography
O Immuno Turbidimetry

VIRV FVI) t g dS YA S — uid )] 42 oF — gy Cadid 3ULS — LS liuo — soblb (LLs— ol o5 EQAP 85 oy
(FF 31Y) axio eqap.iacld.com :aol p o bw www.iacld.com : pozil culw ANAY Yoo AANAYAYEY @ pali




UL 1581 Jgpmo diges P

sooliiwl og,

SS IS Jly J3 s 50 GialesT les B 1) diged ol ol oo o0ls 13 Lo )Lt 40 oolel &y s 10l Jggme aiges =)

Dy e Oy a0 a4 o1 Ol ax s auas ojlal 5 oS 7,5 Jse 5l el S diges ol cGialesT yley o =Y
eSS 4 Joled Ojygmo j0 0w plol Jlg )0 05003k lam oabsS alold 4 ) iabesl “Sfoj.ﬂ Jl g o il > r Gkl Jds 4y Y

el Sl Jldu 55 atie Ky Soe 4 Aged Sy ol 40 s 15 s o g diey vSoxe |y T 50 Ty e ciged

5 0 le dged 59,2 o915 BB slagialesl ¥

e SIS (ool 9 a2 omglSgen PH (ogatie (g #

(1024 Sti) jLine! a0y 5,155 55,5 Soyl55 (1024 M) HLiel ;55 L b Losi> pguascn )9 dnis 45 ol Aisls azgf 3

uilo b calblool (Udgs (6l (o Slw S (Sl 1y end po ploxil F 4 10 gullno Ao g ||

EQap- | || | | | | ool slulis o5 NSNS IR
VY /Q/Ye G VBT 4R/ oyl b 3 s oasgewls olo)
Ul- 0246 :olasiv b digod (69 WLo)i ly
olKws Jae Olez s o&iws
SN . o | 1
= 3 3 = = = 2 =] = / v
3| 2| 3 & | Z 5 v == 2| & 2\
« - X b
0s.0
o O Neg. O Neg. O Neg. O Neg. as.s5 ] oo
“ OTrace ONeg. O Trace O Trace O Trace O6.0 ~ 3
% O1+ O1+ 01+ O1+ 0O6.5 ] 9N =
’ O2+ 02+ O2+ O2+ a7.0 = ‘1 =
03+ OPos. O3+ 03+ O3+ 075 o =
19 O4+ O4+ O 4+ O4+ os.0 Ao 3 ™
8.5
a 0s.0 O d
o OO Neg. O Neg. [0 Neg. OO Neg. ass ]
4% O Trace OINeg. O Trace O Trace O Trace O06.0 A R N
. O+ O+ o1+ O+ 065 - X =
g 02+ O2+ O2+ 02+ o7.0 = ‘3, a,
L O3+ OPos. O3+ 03+ O3+ 075 o z{ )
4, O4+ O4+ O4+ O4+ 08.0 A
0s.s

VIRV FVI) t g dS YA S — uid )] 42 oF — gy Cadid 3ULS — LS liuo — soblb (LLs— ol o5 EQAP 85 oy
(FF 311F) axio eqap.iacld.com :asl p colw

www.iacld.com : pozil culw

AMAY Ve AAAYAYSY - als




O P A iy 5l S as (virtual Microscopy) (silxo ogSawg ySamo a7 0,80 31 quiler, oo oMbl 4 (oM b

8 ool 5 m kS 5 i) e 5 Bl e s Sen 5 sl @Y waalie 5 S s Lis Sy, sla o9
Sl 0dg ulfAMS J)LM )Ua...:‘ S0 k.;l“")‘ Lgl.(b PY R—AA.LS Sguf g2 ML)J U‘)"“\A (g dr.i..o

16 30 D gSwg yNmn o 43 3959 (sloddl

Qgd 0,ls" 2 CadnS SU ) dolip zola" alels 4 eqap.iacld.com . 0l 5,k 5l ol e 4 89,9 sl )

Ml@mé}w ,o‘)? OMM)‘P‘ '0).’ 4...:; 69)).’90..\.“4 0)19 LQ.AMS)’LQM‘)M)D u.)LM.: GL@‘W)O —Y

WS eai |y dali cdio e (0 00l &1 SO 3, 5l e caolad adllas | asas ol jo 0uls 70 sledal, ool Y
|y ol (5 NSL silne slo oY " 295 olRiulo] EQAP 3)50m 5 u5™ b ailelo @ 0955 5 )13l o5 coai 5l —F
..\...:Lo.a oanline

Sule, eludl eqap.iacld.com aleles 5 b 5l aidS Slgiw asle bt (5,155 gl -0

ol daze 3l oy 5 cuai 4y 3Ls sl oad 1381 o 35 i 4 390 ¢« Jud gL 0590 )0 45 (S yg0 50

JBOFYANA 7,6) gbs b g900 oloj 5l §3lme @g5awgySao yo 1 oY pglai ol 53 4 65Y

VIRV FVI) t g dS YA S — uid )] 42 oF — gy Cadid 3ULS — LS liuo — soblb (LLs— ol o5 EQAP 85 oy
(FF 3110) axio eqap.iacld.com :asl p colw www.iacld.com : pozil culw ANAY Yoo AANAYAYEY @ pali




(HI) b glsSes) yolodd

|| aled closl (lisgs gly o Gl S ln 1) Cond o ploxil ) 13 guleno Aoy

Sl (ol I Slwlids 35 14 g5

EQAP-| || || | ] | wlEagloT Slolis 55 oiulejT ol

H1- 0246 :Olasin b G903 90 GioloiT 0
VEX/Q/Y e G VB4R o iyl b 5 s oaogewls ol
(1) pY Dlow pmaisio g o
o Coanlg 5 Sy sl 03,5 dxrlyo ylinsslons 44 531399 31 a3 (ool it (JUrb (53 63,5 i s Al YT ST
2 fiunS 45 3900 RPI 5 S35 s canlgs 3ol (25,1 31 93 Cugd j0 Sijy 092 ) 51,8 & (2T wil gl,ls a5 00l CBC
10l o0 238Lie JoB (2158 9 w2 Cgx CaseViewerPro (s jlxo or95Kwg S0 pianew Globw )3 9 4ag5 )9S 30 pY
WBC:12500/ul RBC:7.0x105/ul

HB: 12.0g/dl HCT:42.1%
MCV:59.811 MCH:17.04pg
MCHC:28.5% RDWev: 24.3%
RDWsd:55.811 PLT:466000/ul

Diled 8,9 23 Jgur 50 30,8 JoulS 5150 1o (ke 13l A |y lawalg8od ) wuo o ikl

L OT ploid)s G S Oesl 40X olos s b domino JUS Jlgs 1 osliswl b 1) silome pY U5 b5 3590 239320 30| 1422 g5
a3 3 Cal San by o) -dmlod 838LEs 1) o8 UsalS 33e )+ + Laawgia yshy sisile dino 3 45 smles Wbkl g
o S )3 U swled SlS S5 ) gaiilo dmius (59 g 335 2l (Hgiile dmino sl 4 4iww) 100X 4 555 L 100X L
Saplod (g p2 1) 0 S ($3908 b 9 (Ol O)guas Oldue 4 Oldwe 39S Ao (59 S b 3ilgi o Jl> iy ol 0 Lol

Sl )l jj J9az )3 ) Giloe pY U3 035 038l jo B JgudS ) ¢ v e h)leds U 4 L) b gd9ST ) w0 ik

35l 38 U9z 3 1) 0T 99 9 83905 G2 1) O 3 038l 092 j9ISH 45 (5090 13 «CapmglgSus ) 030 (S e S5y (SBUges 4>
OVluieS 9 O35S (HCT=55%) ¢lsljgs 3590 43 .3wilos (2135 9 dawlo juwi 1) RPT 985 ) g5 (S 35l 5031 3190 3
&9 13 398 plovil Gaw Olod Jlo 33 239330 g S gilon bl p2 RPT duaslna (HCT=45%) Jlwilie &L 51,81 9 (HCT=35%)
() 332) 4L MT 0025 iz 9 ¢y Jlo s HCT @0 s G S g5lod <31 7.0 12 clj1 0 9 53905 7D 5)lgen Jlo i iy )S gilon

3905 VLSl 4L MT @ o + /0 Olgs o0 S g5lod IV L sil 40 (J9 Comns oo (Ju> MT 585 i iz pa 398050 839 59
ojlal 4 )y MT a5 o5 15 o S gilondr SOl 7Y« 395 3 lasbiwl 4 Cunns 2L 710 Cu S o5lod I3 259, ) 3ligs )81 Jlo Olgic @
il o V=141 @ g asls il 381 20%0.05=1

VIRV FVI) t g dS YA S — uid )] 42 oF — gy Cadid 3ULS — LS liuo — soblb (LLs— ol o5 EQAP 85 oy
(FF 3119) axio eqap.iacld.com :asl p colw www.iacld.com : pozil culw ANAY Yoo AANAYAYEY @ pali




Age HCT Range
Juakl 55% 40-60
Sa S 35% 30-40
Ol 45% 40-50

OYLuieS 35% 30-40

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

RPI:  Retic (%) X Hct Patient
Hct Normal x Maturation Time
mt=1+4[HCT N-HCT P)x00.05)]
Retic OO/ %
RPI 0/ 0
[0 Seen
Hemoglobin H or H Body
[0 Not Seen
[ Seen
Heinz Body
[J 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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ICSH a5 35,5 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

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)

Hj{mininin
Hj{mininin
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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 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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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

Jubdoooooooooooo oo oo

I A

I A

Few/1+

Mod/2+

Y Y%
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Many/3+

WBC

Dohle Bodies

Hypergranulation(Neutrophil)

Hypersegmented(Neutrophil)

Hypogranulation(Neutrophil)

Vacuolation (Neutrophil)
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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 Gast+
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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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 H2S8+
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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