[ Downloaded from tumj.tums.ac.ir on 2025-04-11 ]

oli S 3,18

nthiy

S99 led 5598 olRiws jl snelCuwddy cawgpid ) (SR01)S glumd e

Jooro (o3 s g low 43

s S

- %

WAEAANY (ST WWREATNT 0 ITRE N sl s

Slaellins 55 45 035 (CBC) U5 oS ojles iledl 5l g p bl i ol slacsl S tide 5 i
bl g s 3 il SIS

Ll BAYAY a8 51 S Sl slapl S sen w2 odle ( Jlow oo 5 rasn onl 03 i
S s Pubmed 3 ot 5550 (6,850 b s 05 S axxl e olile S S5 Ol jlew oK lo3T 40 VAT
Lol glaaly anlS 55 5 ke old ize Ve 3l Medline (glaesls oL L3 (glall; (st
SLassl, S 5 sy ) f'ﬁw‘(b—fﬁﬁi)‘ Sl 3l gt gl s 4 S SWS 58 (5 sl
L esliad (554 Slen

22 e Sl e A5 e 5 L5 e reb e S5 I sles il lacins s o Lapl S st Hlausil
obatl slaled SL3 5L lacun sy 5l ab 53 bl S ol s sty cilises o slaw asds
Lol S sten (S 5 ol 38 gla 508 le 5 slasolon (50 Sloss s SRl 3 il
s il 1 Oleys b i A5l e

52 SaS 5 S Ul S Ol gear CBC gls bl 03 b ol e 53 Ol oo el S st 51 g S ammtd

3 o3lind SN 5L slacands ol 5 L

.rljf):.....:ﬁa o5 5051 (Sl 51 CBC (654 silen Jguels” clals

Sl o3 GdsdS sl s 5 Jioled 51 A ol

v b gl 5l e ol L‘”(‘Jffwﬂ-“ 4 g ¢l

\
Sk e
Yo.x;ili 3l e
et ankls

Wt Sl AL ()il 05,5 =)
Ol s S5 S o ale oSS

ple oKl 5345l g 5l silosn 09,8 =N
O coliile S oliiils S 3

*
(o 0Ll (OB OLL Ol g5 1 gt ok 5

o5 (S 0dKils AV SO (il e S
3 ARBTG5l 038 D8 Ko ke
CYV-AAGAY YO -0l 0 SSL

E-mail: nadalifa@yahoo.com

PRV

COULTER LH 780 Hematology S 5JUT (slaJUS 51 sdtel s
&S 584 L Analyzer (Beckman Coulter, Inc., Brea CA, USA)
Slen b sladshe gm 9580 U skl 5 goles
2 U a8 e IS T ol S s 5 o I a5 il
S s e 0L (adgmad ulide 50) 1) Gloss pomm X j e (S5
slasOlis Y e b e Bl cly 4 cor ) LT eIl
30 a8 gloslul b » ke a ol JUS a5 d ke Sles

S S bty 3 S35 Sles slaelKilesT 0 pSTen
I Bles sl g5y 5P plen S50 (glay VT Sl eslinad & zws
Lol daolSas ol (Wapl S gt 5 Lapl S en) S35 slaesls
Sl 3yl Sl Wil 8 o a3l S ol a8 W gs e b S el
Lapl S st il pal 3 s Wl o5 led slaosls 53 o= ST,
S o Ol SIS ISS w b o3ll w 1y Jle S5 e
5oy b (S bl bdshe ((Kes Comer S s
Pl s a3 S5 S e e 1S s

FVALFVE A 0)los V¥ 0,50 FAF ST 5 had iy gl olCils o sy odSCetilsy alno


https://tumj.tums.ac.ir/article-1-7036-en.html

[ Downloaded from tumj.tums.ac.ir on 2025-04-11 ]

e sl silan HI8053 6lSis i g 5] p1S sleusd yicuds

RL 5 RU) VU 5 omly oiS i 53 Obe 53 el ol S gn
il il il 0LL OF & 5 5Ll gl Lo 5l 55 5 4 S 18
QLSS b aS o lata oMol stiS LT s 55wl L
Sk ol ST &b o Sose S L o les]
bl Jels laia ol (,K;M. b Sl Ll S yS
3 8 Gl b badshe (2oled und dapl S st 5555

By S oS Sy Seo o) 2

Laadl

-

SSen oS gms (il sdiShr oSl 5 Pl oK
P W e a3 S L oap LT Al b 5V e
ssbay Sl s S s Ol e o Ca el
"O0b S5 33,5 e Vel oS o 5 RL (o ) b J gona

Soled 3 8 Sl S S S s sdasilil Sl ol
s ) oladas Jals 3 cpl S e sl ISl ey o )
gl Ot Gadaws ol dadaw s iy S (Ve JS2)
(A Gl ] dags S SN Glaes s o gues 55 Sbe
kil e oS5 Sl e IS il S

b4 pl S (oYL eSSl s I o Kay
Lo s RU oz Jsene psba Sl 53 o8 35 S0 2 L
S sl e (e K8 a8 e OMel oS
Aol sadshe GV Sles b5 O JK2) 5w slags ST
Gl & e Wl e (age dn s o) 03 K503 1) S8
X ps I

23 S 0 sOlES ol S gres OIS 5 (SaS1y IS 55 ks
L S sn SAS|y IS ol a2l S L 5 o510
L SRS ataner jsa= 5l UL Sl wl s Ol5 s
T3 pd (ot Al gy ol (i ) IS5

a3 3l i bls Lls el (slals 55) sladss (’\J§};““‘-“’° By
b a5 0d UKD Gt s D) ol 4l 580 O 0sl wos 5
G353 ol S gn 355 o Olel olKaws Jans 5 MP o ) gams
@ G7eS Eob b 0 GoF b Ol e Jsems sbe
MO IS8 50 n es Silen Jule

Tehran Univ Med J (TUMJ) 2015 December;73(9):674-9

http://tumj.tums.ac.ir

bosls ool 255 ol b bad ke (G512 s Dlad ¢ Johes
50 S0 L el S 5 edd by AL bus e
sl oled oilr 3 Pssi e slses S e (Sl
3) e YO-YOr ez auals 534S (gloyd o e, JUT eSSl
Olgeas 5,8 )3 (adymed YY1 (s glaolavs &0 o

Oa K8 558 00 Soled Com )l

WP B u:'JJ

sl Sl S s Sl Gl o 5 s ol 52
Shlo G55 0 S 4553 S oo rmes 5 CBC 2l
olisle S o STy Ol slew olKiula3l 4 1FAY-AY sladle ;5 &S
3 e Sacib olad Ll Olylay A eslizd s 03 5 anrl
WS (63)lse 53 Ldg 3,m 5 05 e 33 a5 OVLeS U Ol s
aelio oa b LTty 5 3 slagealy (3 S oo o 65l Ollews
33,8 atia ol S st iS55 Ui

S e plgl s ol Gl S stens (rasn ol 5
S en S eSS Slse aen LS ) n SS
LUl s 055 028 slaasl L cizils VY mg/dl 1 jzeS
Sos St Sy s GlgseS Jold sl LS el
5Ol 3lse 5 b VWU () 5065 (St s Son p5 S s
S o2 Pubmed S iz H5se $S0B0 L e Loy
i oYlie 1 Medline glaesls oL s slably (6 st
i S e s Jad e (53550 IS 5 Sospm el

SiPpler ke slaalSans sloaly amuls 51 S5 5w
(Mindray s Coulter Abbott Siemens Sysmex (slaslSens foli)
@S5l obMasl i gl ad w5 SLS
ol A el (5 sla OIS 5 s rljf):....:a
525 0350 s s L) sladisad 5 (S SV @ gt
5o Sdgals Ve 3 sddas e slaesls 51 SSUSS slse
A eslaad

Slacarer SUSly S0 ada on b bapl S ees
Slptes b hade baodls 5l piamen LU s Sk
A4S LS el Spees s 5 baednS LT (oluia


https://tumj.tums.ac.ir/article-1-7036-en.html

[ Downloaded from tumj.tums.ac.ir on 2025-04-11 ]

OolSan 5 Lo e w1

S5 ez b slacns Sbe b acor G 5o ey ) Dlakad
sl (g JSK5) das 0L 1) col) Cam 53 2l gmad YO o
SMCV il 5 S50S Jols Sl S8 T s s
sl . RDW

A od Sl S (s 0l Camaz 53 spa Loslse o
sl GLOLS sty m)l 5l Camaxr Az L ss 252
Slge opl dhex 5l Lsd edis gmemr g b ldiss o) son
Slas oS Dlrs Dbl & 0% Gy SsmsIsSEH & Ul5 e
— S S Saeden Sl S 5eS (S Sbe b Sty S
BI2 (s 5 ool Olojen 35008) €853 (slas gaS 51 20 o
Ssa oslile e 5 (Y5 L

2wl K SIS 4 e e i 55 s J S
Jyome ssba Ok JSK2) 558 00 o ol oS st Conly s
LIDA jge Oloys 3l 350 YA Lo Cl (See IS5 o5 ol
b S ) ) S (S e JS 5 Aas & ol

AV

sleiss Sasl, sl rljf):m.,a Sy e (555065 2
ﬁ)‘vb‘ US/"\"S]J:" i;v.(\L Ji&) J.J:L»g;c g_§.>;)5 9 \fw a3 92 L»
Sl glad she Sl ol 03 208 lew SeS ol ad shos
St S $lad gl ol 5 b Slasho U et S S
ol S e sl xS rljffm:_a s G s &S
Lsdpo ol 1 slie 5l ke aals 59 Jobo glacaes
Sy s b S S ladshe 51 glo el famme 534S Gl S
.Js.')‘)lb bf}&.ﬂ:ﬁ:ﬁéuw‘)b

mba.»}.xm);w}ﬁ)l LSL‘”J‘}.L‘; Sl u.,<~.n REFPLE"
Q;Yduﬁ‘;a@;ov\iébjaibuéuwquff

ol s ol Camaz 3 Lils Olles 05 Gou 7 Jlise
ol el b e 0l Gy e 5 len s sad sl
JS5) 355 o ST 6l S s 3 il axils S5lie MCV s
GuF sbdshe 5 sl sladshe Ole oz S3ls Jse .(Vm
ol ele S el il e sl Bl i RDW el
Vil e oleiss ¢l S sta L ol s RDW

Moo s il s Soo ol Jaoms 05 g g 5hS 0 905 02

35S s s 5l s 5 ¢S st plrals 5o
S sS Glams il 5 acenly oo a1 ("J-ff“c-"“ b
O g b S dS e s o G 1 ol S s
ol 5 G S gon) Ran IS5 55 4 Ll on 5 siamns Son
Sl Corer Ol pled 258 odis Gt Sins )
Gledls (g5 Opmer glijlme wl » Seal 5 Sen
o SIS S,y gy 1) ke 5 S
5,8 ¢! ((Red Distribution Width, RDW)

s S5 B bdhe ((Ker Comer S U3
S5 rab wals 55 LT RDW 5035 SO T ol S sin o3
Al ey m)l ((Real Carer S S s LS
el ol S s (i b s Jobe Comer 53) 0350 Sogline o310
b las e Conds (nidsems bl GRIGIRDW 5 035 03 2.8
Sxdy o Fdgens 5 (IDA) ol 35S 55505 G gy Sins 0
Wl 553 2 3 85 ol oVl Lo (g s Soosan b a5 0
B 5 sy Koo Ao 5 ol il o S 4 ol S st
O J52) e

Wi s ol wlin D1 53 ol 53 ol S sts a5 3]
leze o 5l L T 358 e 5, Se3lll RDW L oS 5 gz sl
ooVl do 3 Js sl il RDW L IDA .aS s
Sl S slales .l anb o3gdme 53 Jsens 5 sbas RDW
5 YL RDW (s 5l sl Saiy) [2alS «550S ol IDA
Joli s VU=l Glp 5 o pl S s plrals
S35 b ek RDW (s 0l glapSial 1l o s0S
il e o el S s bl 5 b«

Sy Sleg a5 5 g s Slogen SO 93 4 Ll g o0 sy Slo
SIS (b 51 3 Kt K s Sle 53 345 03
Uo7l (Al 03 kg Y53 U BI2 (ol 5 5 5aS | 5)
o> Lo Il 5 ties Gty Slosan) 55 5 ConnSy 2l
g

IR Jols Sl S 8 g Sle 55 SIS slales
Sa I Sty Sl 55 il s 2 RDW 5 MCV
RHP (\ﬁw (N G BI2 el g 5508 31 o300 iy
5SS b gladsle Sl S s Sl Sasly S

FVA L FVE A 0)los V¥ 5,500 N FAF ST 5 hed iy gl olCls o sy odSCtily alno


https://tumj.tums.ac.ir/article-1-7036-en.html

[ Downloaded from tumj.tums.ac.ir on 2025-04-11 ]

wy sl ilan SIS ol luan 5 ) S sesst oS

et et e et e e T e e

1 1 1
]
:E N i | RBC yaC s.oxpo/sL | i
K i / ! RBC  RL¥ 5.65x6/nL | ]
ik 1 1oy ' HGB - B.4s/dL H 1
1| W 5 HCT  RL¥ 32.5% 1 1
il ~ . \ y o MCU  RL¥ 57.5fL [ L g AR :
: v TN f \ i : [CI MCH RLX 14,9es : 100 200 (L] I
e N/ e A MCHC RLk 25.88/dL | ——eo v ]
| ey =iy ROW  RL¥ 32.3i PLT  PUI 1884x03/5L 1
-------------- s 1
: : ol RBC 480 Aol : 1
1 1 HGB 14.2 [pidL] 1 1
= HET 451%) 1

] e | i
1 [] luoad sa5(0 1 |- ]
| 1 MCH 29.6 [pg] i w e o s 1
1 1 ] MCHC 34.2 [gidL] | - —
1 1 - ™o ORI pow.ov WP 433.3[% 1 1
1 1 AT 216 [e10%L] 1 - :

] | mmmmmmm———mmmmem e e ——————— 1
1 1 " RBU  uec - B.Px3sp | 1
H = | S . [ A RBC - B.l1xwSsul | 1
i H HGB 11.7asdL ]
H H N HET 35. 0% | (e s = 1
H H —_——e— MCy +112. 5L | T s
H H “ MCH + 37.6r8 | 1
i |  RDU_SD + S6.8fL HEHG 35.4esdL !
1 1 ROL_CY 14. 4% PLT 196x103 8L | EI /\ :

! I essdassccsens R
: . . : RBC ueC 11. 1x09/81 : \_ﬂ_ :

. f RBC 4.31x08 8L e
| { | ! HGE 1207l — | & 0 LT
I \ ; 1 j HCT 38.7% 1 1
1 T 1 . . HCwY B89.81L I H
: PR SR A A RN o ey : ] W Il MCH 29,2ms : 1
MCHC :
|E |  RDW.SD 42. 6L BLT ’%ZS:{,S':,.L | !
1 . =i ROW._CV I2.1% ] 1
B e e L ]
1 | ommmmmmmm—m - 1 |

1 1 r RBC 1 w 2 v 1
1 1 |';I WBC 9,2x0I 8 | —m== ——
1 1 f \ RBC + 5.99x08 8L | 1
1 1 [ 1/ HGB 11.1e/dL 1 1
H H LU N HCT 37.6% |E| 1
| - m—m I MCY - 62.8fL | 1
1 1 MCH = 18.5r@ 1 ]
| : RDW_SD  33.07L MCHE - 29.5ssdL | |
1 1 RDW.CY + 17.6% PLT  PUX 258xmarspl | 0 100 200 w00 fL I
1
L e R L e e -+

il s sben 53 (S ol 1S gn 1) JSS

53 p15 St b b ) (€l ST 53 ol S s b b g1 (D 3P len sLay VLT 53 S 5 s sl sbapl S s 5SS (a
1y 8 st s Slo slo g oS (8 Doss 55 laligs ¢S simed (F oy o1 O3 GUST 55 18 s (€ laligs 1,5 simm (d sV s8I
S T g 53 o1 8 n (S o Lrale o 1) pl S St Sty Sn s 35505 (i b I 53 1S s (B S 0 Lralr ol
2 Sl o1 S gt (M SiaBly sk 5505 55 (loiss o1 5 gt (L0 0 o1 B gt ool ot 3 L2 K (8 53 4 i 5 g2 0555 (K 3

J.s"eoL\:a’ J‘frﬂ \L—wbwqé.‘i‘}é}aﬁ la-ml,;{.rc,..wmlj&i)w%dx‘,ﬁ);flﬁw(n,ou,,&u: JL:SAAQIDA

s i slea sla, VLT SIS Glaesls 3l (s Se e

3ol 53 lo3l 5, (S sl b
Slales s S5 slacenss 5l b 3 LS (ol 5l
Lol S ol e @S Lasds dulp daes ol
cbal 5y Kalesl 0SS sl kel W8 S Wil e

sl S e by colie eSS 5 (gl gla a3

Tehran Univ Med J (TUMJ) 2015 December;73(9):674-9

http://tumj.tums.ac.ir

s L 055l (e n)l Oladad Glhanes glacaw o)
Sl MOV 2alS el Wl g5 o ol oS 0395 Unmn y2ll s Sn
JK2) 558 ol S ses i S 3 W w5 S 5 RDW
".(n
S Gl Sa ald brabr oo e 4 LSS o) S s
}aMJuTJlsw%stYl{wﬁu)‘MA{&13}3
Canly ooty SEI 5505 5 LT o ml 15 gas Cosly o 3

"0 JS2) S e Iy Sl sl


https://tumj.tums.ac.ir/article-1-7036-en.html

[ Downloaded from tumj.tums.ac.ir on 2025-04-11 ]

Maleki A. et al. WA

6,\;\ )lca«..) Sl LS'-’LiJ) 2 J\.\.:‘);Lsn LA&_Q‘; U‘.’.lﬂd)_}'ﬂ .J}.\j a.lib

Al ol oS S S Ol S ebes b 8 slad s

References

1. Maleki A. Basic Principles and Error Sources in Hematology Ana-
lyzers. Tehran, Iran: Andisheh Rafi Press; 2005. [Persian]

2. Constantino BT. The red cell histogram and the dimorphic red cell
population. Lab Med 2011;42(5):300-8.

3. Lokwani DP. The ABC of CBC: Interpretation of Complete Blood
Count and Histograms. New Delhi, India: Jaypee Brothers Medical
Publishers; 2013.

4. Gulati GL, Hyun BH. The automated CBC. A current perspective.
Hematol Oncol Clin North Am 1994;8(4):593-603.

5. Fossat C, David M, Harle JR, Sainty D, Horschowski N, Verdot JJ,
et al. New parameters in erythrocyte counting. Value of histograms.
Arch Pathol Lab Med 1987;111(12):1150-4.

G O 31 st i i Ll LGS 2ol ) slede
uja:;m Qj>- u:"_}:“‘f Ls"lf.))\ (aK.JAAJ 29,05 )Ua.:;‘ S Aas Cewdds

6. Bessman JD. Red blood cell fragmentation. Improved detection and
identification of causes. Am J Clin Pathol 1988;90(3):268-73.

7. Takeda Y. Automated Hematology Analyzer KX-21 Histogram
Handbook. Lincolnshire, IL: Sysmex Corporation.

8. Schoorl M, Schoorl M, van der Gaag D, Bartels PCM. Effects of
iron supplementation on red blood cell hemoglobin content in preg-
nancy. Hematol Rep 2012;4(4):e24.

9. Rovo A, Passweg JR, Favre G, Heim D, Meyer-Monard S, Tsakiris D,
et al. Sideroblastic changes of the bone marrow can be predicted by the
erythrogram of peripheral blood. Int J Lab Hematol 2010;32(3):329-35.

10.Ramos MC, Schafernak KT, Peterson LC. Hereditary pyropoikilo-
cytosis: a rare but potentially severe form of congenital hemolytic
anemia. J Pediatr Hematol Oncol 2007;29(2):128-9.

FVA L FVE A 0)los V¥ 5,500 N FAF ST 5 hed iy gl olCls o sy odSCtily alno


https://tumj.tums.ac.ir/article-1-7036-en.html

[ Downloaded from tumj.tums.ac.ir on 2025-04-11 ]

mmmmmm

I [ ] ] V I ' Tehran University Medical Journal, December 2015, Vol. 73, No. 9: 674-679 Brief Report

Interpretation of erythrocyte histograms obtained from automated
hematology analyzers in hematologic diseases

Ali Maleki Ph.D. Candidate’
Mehrdad Payandeh M.D.?
Fatemeh Nadali Ph.D.'

1- Department of Laboratory
Hematology and Blood Banking,
Tehran University of Medical
Sciences, Tehran, Iran.

2- Department of Hematology,
Kermanshah University of Medical
Sciences, Kermanshah, Iran

*
Corresponding author: Enghelab Ave.,

Ghods Ave., Farredanesh Alley, No. 17,

School of Allied Medical Sciences,

Tehran, Iran.

Tel: +98-21-88983025

E-mail: nadalifa@yahoo.com
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Background: Presently, the graphical data of blood cells (histograms and cytograms or/
scattergrams) that they are usually available in all modern automated hematology ana-
lyzers are an integral a part of automated complete blood count (CBC). To find incor-
rect results from automated hematology analyzer and establish the samples that require
additional analysis, Laboratory employees will use those data for quality control of ob-
taining results, to assist identification of complex and troublesome cases.

Methods: During this descriptive analytic study, in addition to erythrocyte graphs from
variety of patients, referring from March 2013 to Feb 2014 to our clinical laboratory,
Zagros Hospital, Kermanshah, Iran, are given, the papers published in relevant litera-
ture as well as available published manuals of automatic blood cell counters were used.
articles related to the key words of erythrocyte graphs and relevant literature as well as
available published manuals of automatic blood cell counters were searched from valid
databases such as Springer Link, google scholar, Pubmed and Sciencedirect. Then, the
articles related to erythrogram, erythrocyte histogram and hematology analyzer graphs
are involved in diagnosis of hematological disorder were searched and selected for this
study.

Results: Histograms and different automated CBC parameter become abnormal in vari-
ous pathologic conditions, and can present important clues for diagnosis and treatment
of hematologic and non-hematologic disorders. In several instances, these histograms
have characteristic appearances in an exceedingly wide range of pathological condi-
tions. In some hematologic disorders like iron deficiency or megaloblastic anemia, a
sequential histogram can clearly show the progressive treatment and management.
Conclusion: These graphical data are often accompanied by other automated CBC pa-
rameter and microscopic examination of peripheral blood smears (PBS), and can help
in monitoring and interpretation of abnormal morphological changes. In the diagnosis
and monitoring of anemias, analysis of histograms could also be considered as a new
parameter in the combine with red blood cell indices. Histograms ought to use as a
screening tool, and not considered diagnostic for pathological conditions.

Keywords: automated CBC, erythrocytes, hematology, histogram.
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