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Figure 438-1 Organization of the globin genes. T he bottom line reflects the scale in kilobases. Transcription of
mRNMNA takes place from the 5'to the 3' end. The upper segment represents the beta-like globin genes on
chromosome 11, and the lower segment the alpha-like genes on chromosome 16. Regions of the gene that
code for primary globin proteins are shown as shaded segments, and regions that code for pseudogenes ("yp "
nonexpressed remnants) are shown as hatched segments. The composition of embryonic, fetal, and adult
hemoglobins is listed. a= alpha; B = beta; y = gamma; & = delta; £ = epsilon; = zeta.
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Hb H disease (deletion of 3 alpha genes )
* Hb C and Hb E disease

* Red cell Fragmentation syndrome




)3&30 W?B Y-—Y
i 93 S A U il 9 Wb (Tuzo (993 pY 30 3049 JolS 0 31wl
Suuimno 42 Lowd il 0w 3 S5 (T (635 y0 pgw S 1 g Wiy

%
- Eip
£
¢ 2



E gan @bl (couiy BB g Sl (cow ¥l SYL & gai b Golio oitdd (ks ST 5 845 iy 0
Lileig D (moligen 305 1oulad C mglt god By BT 2L 30 30 8 dilaie (IS0 (il (Fgu0s
39 4wl 3 oM Lo (1 o Wi 9Lk A gilS! 913> 48 1) E ightgon (T jould
319 )0 g w3 S5 (wld (F950S b o youS >




S gl 31 bl L Y—V
S § $S0

08Sb pld SeeS g9 93 (pl (Sl jasis 4 SeS sl ¢
sy SNl gl (o y8g yre ol o dlodutiy (635 sla Jge)

oalaiwl o 51l 0405 345 jotwg Sie &S ol o > |28 a8 ]
Mentzer index: MCV / RBC = s

539995l Canlgd 1> (cdm P 1ygie oY 13

5 ool 585 (loyd gim a8 1ot ew VU g ol 138 bglse 13-15
S ole S5 5989 Sl g JoulS )l Hiole

oS iled iules] w9 olo S e dy by oyl 438 :>10



319 39 (0 slowd (5 s%0 4 (9951 Y—F

2 destle g el BB b g S K5, L gl Al G lgd g

-~

oanlio Wy aisl pl (g9 ol o lislojl 1o g 0ud gl )l s 40 S,

Pgad (50

Hb=10, MCV=66, RBC=3.5, MCH=18, -
MCHC=30,plt=600000, WBC =NI|, RDW=19

WS o i |y elidl as S o sl ®

Mentzer:18.8 -



BT 58 Sges Y—F

78 SldgalS g b jgtowg sl Yseno Hlow ae 55 Y
Dogud o0 033 Do g S H Ko A




S ol ylows (931 40 §gimwguog o s Lo

ol (9 Al ol (s )10 jglno gl b Capungy ) 51K
A ol 015 a0 lgie 4 ol oMy g

Vo Comwg S e a5 (289 09, (o0 )l 0 Iy Camwgy K
o Mg S)i b L e (oS sl Lgd o (6l A
CSM olawd 09 ydin L UV by ates dluwd 89 Jg 008
1S B (gm Ml 4 S w9l S oS b b gy



Platelet production

-— -

Cytoplasmic Platelets
granulation

Endomitotic
synchronous
nuclear
replication



S S8 D90 w0l A 98 1.Y-£

gyl ol 4y ()95 SB g (Shp SO Ll aale V0l 5l O
oo 0anlie b 4Bl 1l g olyan Slislejl )3 Do

Hb=9, MCV=66, RBC=5, MCH=24, o
MCHC=31, RDW=17,WBC & platelet =Nl

Mentzer:13.2 o
W e sl O




SCum jlow (10,0 30 bow o —Y-¥

SNy 13 00)S dxlye dw,yde pb cud sl gl Al & SoS
dalae 3 939 (o0 gl lod 4y g Wil 0dd gl (S KO) d2gie
a8l pl g olpon QU‘;;“Loﬂ POl She Sy Ky 5l e
g.bs.\i’, (P sdalin

Hb=10,MCV=60, Rbc=6, MCH=20, MCHC=30,
RDW=14,WBC & Platelet=NI

Mentzer index:10




25590 9590 S Y0

Lol 4 ()lydr 5 (Shn ) Cle a5 o5 e sl e A Soes

2 bgdee Jlxb g A8 (S5 dagile dblee 3 Lo Cuwl 0l gl

Hb =8 ,WBC=40000, MCV=70, RBC=3.5,
MCH=22, MCHC=33, RDW=18, PLT=600000

Cawlgd 0 |y pasuis pldl as 5 Cawn b el eSS g
SasSw



SN0 b A Hlow o (95 oY
Jb oS iy

~—



: ylow 35999 53N Lialo 3T
Hb A1=0%, Hb F=98.2%, Hb A2=1.8%

_ g
Ref. Range [%] 5
; . HBA ocod4 00 95.0-98.0 %
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HGB 75 . [gd] 123-153 RDW 252 1 [ % 11.6-14.6 Hb F was checked by chemical method:98.2
HCT 245 . [ % ] 36.0-45.0 WBC 167 ' [K/ 40-11.0 Sickling test was negative -
MCV 752 . [ fl ] 80.0-96.0 PLT 260.0 [K 150 - 450 =
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Name S Ward
Sample ID : Age/Sex : IF
Physician : DR SHAHRIYARI Date :1388/9/4
i Hemoglobin Electrophoresis
HBA2

IA
RN T A8 G K AR "'_,.",,: “1\ "n;‘\ "-’u
. CBC Pmmtm Ref.Range  CBC Parameters Ref. Range
(RBC 39 | [Mul] 41-51 MCHC30.7 § [ g/dl] 33.0-36.0
'HGB 91 4 [g/dl] 123-153  ROW 217 t[ % ] 1168-146
(HCT 206 | [ % ] 360-450  WBC 96 [Kul] 40-110
MCV 751 [ fi) 800-960  PLT 2810  [Kul] 150-450
MCH 231 [ pg] 270-330

Fraction % Gidl Ref.Range[ %]
HBA 1854 17 95.0-98.0
HBF 788 ¢ 72 01-20
HBA2 2.7 0.3 15-35

Total 100 9.1

s )8 5 i
Al iy KA S
Hb Al=18.5%
Hb F= 78.8%
HbA2= 2.7%
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Name Ward Fraction % Gldl  Ref Range[%]
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e Hemoglobin Electrophoresis o 00 149
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HOT 458 0H11I% 1" 41.0-51.0 WBC 87  [Kul] 4.0-11.0 Sickling test was negative
MCV 762 | [ fi ] 800-960 PLT 3580 [Kul] 150-450
MCH 248 | [ pg] 270-330
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Name : Ward

Sample ID . AgelSex : IF
Physician : DR.SHAHRIYARI Date  :1388/9/3
o8 Hemoglobin Electrophoresis
HBA
MOTHER’S Hb
ELECTROPHORESIS
HBF

R

CBC Parameters Ref. Range CBC Parameters Ref. Range
RBC 50 [Mul] 41-51 MCHC32.1 | [g/dl] 33.0-360
HGB 115 | [g/dl] 123-153 ROW 145 [ % ] 116-1486
HCT 358 L[ % ] 36.0-450 WBC 56 [Kul] 40-11.0
MCV 713 L[ fl ] 80.0-96.0 PLT 226.0 [ Klul] 150 - 450

MCH 229 | [ pg] 27.0-33.0

Fraction % G/dl  Ref.Range[%]
HBA 9134 105 95.0 - 98.0

HBF 1.0 0.1 0.1-20
HBA2 0T 09 15- 35
Total 100 11.5

Hb A1=91.3%
Hb F=1%
Hb A2=7.7%
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Alpha thalassemia syndrome

oaa/ aa (aa)

oa a/ a_ (b JSijlent carrier)
oa _/ a_ (J&a thalassemia trait)
oaa/_ _ (Ja thalassemia trait)
oa_ [/ _ _(+«sikHb H Disease )
o_ _/ _ _ (x¥- Hydrops fetalis )
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Hb=9.3,MCV=73.5, RBC=4.6,
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Hemoglobin H disease

—_— —— e i
: I8 ]
Nam . Ward : |l Fraction 5 \‘
Sample ID : : Age/Sex : M ‘ m 8%3 1 gg ‘ 950*9533 % :
e A - ~ : L ot 0.1+ 2 S
Physician : ¢_ted 58 v Date  : 1385/10/20 o TN, e i §
35 Hemoglobin Electrophoresis || Total 10 93 @
g

CBC Parameters Ref Range  CBC Parameteis

( Ref. Range
RBC 4.6 [ Mful ] 45-59 MCHC274 | [ gidl] 33.0-36.0
HGB 93 | [ gdl] 140-175 RDW 148 [ % ] 116-1486

MCV 73.5 fl] 80.0-96.0 PLT 222.0°  [Kul] 150-450 -

MCH 20.2 - 27.0-33.0 . 2

N R e ol
— Y iacad #h eNAAPS A 7 I

I

HCT 339 [ % ] 41.0-51.0 WBC 69  [Kul
L
+
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Wl 4> o159 o yT 2-8
30,10 b s
Hb=13.7
RBC=5.58
MCV=71.7
MCH=24.6
MCHC=34.3
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Hb =15.4
MCV=74.3
MCH=25.4
MCHC=34.2
RBC=6.00




)éln &h}TZ-S MOTHER

. ' |
231y
3 0T ISTOEIR g 1

0307 “Thell 4 RAZACH MORZANE

MCV=67
MCH=19.6
RBC=6.36

52999 51y

o (y9l5 gen
A2=2 306

18:40 14-p-

400 7o
/| Peak RI(S) HBA b | gopg
’1-\\ '
1388 Hindow 213

4 02 Windoy 278 2.3'

HbF less than .5 z

ﬁﬂéé /%‘7/ o

’
|

f.. i L)
lw,

|

3

200 300 400 ghres- gg Baseling= 1557







D s il (O 50 S sa 53 sla (S gA oS

« Anemia of chronic disease

* Non-anemic hemoglobinopathy (Hb S ,C
D trait )

* Post chemotherapy

* Spherocytosis, Ovalocytosis
 CLL (WBC <150000 )
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DBar G 5l Ll (53 Hg g ae b (MBagilia Ay 3l 18 (53,
Hb=9, MCV=86, RBC=3, _lex (5| 0,248 2l (5 4ali o jina
SGOT=156, MCH=30, MCHC=37.5, Retic=27%,
SGPT=35, T. Bili=4.5, D. Bili=0.5
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,Hb=9, MCV=86, RBC=3, MCH=30, MCHC=37.5, Retic=27%
SGOT=156, SGPT=35, T. Bili=4.5, D. Bili=0.5..

Fraction G/dl f. Range
HBA 95.2 8.1 95.0 - 98.0 '
HBF 1.6 0.1 0.1- 20 3
HBA2 32 0.3 1.5- 35 i
Total :
CISTIUYIOLINT EIECTTOPNOresis . e 89 :
¢
Reference Patterns E
Normal Present F 5
L LS §
A F A2 A F A2 g
w
g
Increased A2 g
HBA2 — - o g
| BT —— c IS A
o 8
. - =
D Normal ° Ahnormal w
A | , | e ———
CBC Parameters Ref. Range CBC Parameters Ref. Range Comments: Hb A2 was checked. gy column PN
RBC 24 | [Mul) 45-59 MCHC 37.0 [ g/dl] 330-36.0 chromatography:3.2 :
HGB 85 | [g/idl] 140-175 RDW 133 [ % ] 116-146 Hb F was checked by chemical melhod 167 ¢ "r/:
HCT 230 | [ % ] 410-51.0 wBC 6.9 [ Kiul] 40-11.0 Sickling test was negative »% (O ¥ ==
MCV 966 [ 1] 80.0-96.0 PLT 4200 [ Kiul ) 150 - 450 N e ——
MCH 357 [ Pg] 270-330 Signature : DR.S. R.SAGHANEZHAD
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lysis 100
(%)

01 02 03 04 05 06 07 08
sodium chloride (%)

s hereditary spherocytosis B normal range
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Mixed deficiency (Folate & Iron )
Early iron or folate deficiency

Anemic hemoglobinopthy (Hb SS, Hb SC,
Hb SD, Hb SG,...)

Myelofibrosis
Sideroblastic anemia
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S ld Calida (sla ads yHb S O e

Hb SA= Sickle trait=28-45%

Hb SS= Sickle cell disease= 60-97%
Hb SA +a Thalassemia= 25-35%
Hb SB Thalassemia=50-85%
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Hb= 8, MCV= 70, RBC=3.5,

ETISBY T8 N NSOy Ryt

Hb A1=0%, Hb F=44% ,Hb S=50%, Hb A2=6%

VS (a'u A= L\M\ 4.
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Hb A1=0%, Hb F=44%
,HbS=50%, Hb A2=6%
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Dban 06 ke )13-3

ID.no: 2 Sex / Age:})/ Date: 89/ 9/17 "J
Name: ( Doctor:
WBC 11.2 [4 - 10] gg/e 57 X103 /Ul ey i
/¢ .

Mixed ---M- (Mono+Eos+Baso) 7098 %

Neut -é.f— %

RBC 3.1 M [4.5-5.8], F [4.1-5.1]

HGB gl M[14 - 17], F [12 =a15]

HCT 27.2 M [42 - 50], F [35 - 45]

MCV 87.5 [80 - 100]

MCH 26.0 [27 - 33]

MCHC 29.8 [31 - 36]

RDW-CV 23.1 [11.5 - 14.5]



Hb A1=0%, Hb F=1.4%,

Lan 0589 5S113-3

=5
o 3 ) 2
HB $S=90.1 A,, Fraction % Gl Ref. Range[%] B
HBA 004 00 950-980 B
- 70 HEF 14 0.1 0 - 208
A — HBSDIG 901 1T 73 00-00 |[&
Hb 2 8' A’ || re2 85t 07 15-35 |3
6/8 Hemoglobin Electrophoresis Total 10 81 3
HBS/DIG §
8
uw
Reference Patterns g
:
-
s
e
e O
A P A2 2
e
F Incressed A2 Present $/D/G g
m
HBA2 ; 5
/'/-\ A F A2 s A2 g
E
HBA e | l c },\ -g:
vl e ik e '
L | LA e oy W [[] Normat []Abgpfpu P L
| CBC Parameters Ref. Range CBC Parameters Ref.Range || Comments: Hb A2 was checked by columy V7 %
| RBC 3.1 L [Mu] 4.1-51 MCHC298 . [ g/dl] 33.0-360 || chromatography:25 3 URL
HGB 8.1 | [gd] 123-153 ROW 231 [ % ] 11.6-146 Hb F was checked by chemical method:1.4 L
HCT 272 .[ % ] 38.0-450 WBC 112 7 [Kul] 4.0-11.0 s:clolmgtestwaspomuvethepattermsconsuétqw‘
MCV 875 [ fl ] 80.0-96.0 homozygous Hb S. e
! Rt

|
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alee 2 goad gl lad 4 S 3 Ko 5 ek
o ades 1) 800 JSie (Say Ko ) e
i |l Osa gile ) Ll (Jlada 5 A
o Hb=9, MCV=60, MCH=20, RBC=6,
MCHC=30 , RDW=16, WBC =7000
& PLT=175000
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Hb=10 ,MCV=60,RBC=6.6, Hb : )2 0
(U e ST SR P PR N A P

Hb=9 ,MCV=83,RBC=3,: 2k O

Sickle prep +ve ,Hb S=45% o

Hb A1=53%, F=1%, S=43%, : )«2 0
A2=3% ,Sickle prep +ve
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o Hb=10 ,MCV=81, MCH=29,

MCHC=33, WBC& PLT=NORMAL ,

FBS=87, BUN=17, CREATININ=1,

U/A:5.G=1.002 ,SUGAR -VE
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Hematology
Test Result Unis Reference Range Riffereatial
WB.C ' 6800 JCUmMm 4000 - 10000 Neutrrophils 5/ %
RBC «—.... 5.08 Lymphocyte 42 %
Hb : 99 Monocyte 0%
HCT g 323 Eosinophil 1%
f MCV s L 638 L
« MCH . L 195 pgm 27-37
s MCHC S R 3 % 32-36
, Platelet .. H 587 1000Mmm3 150 - 450
Hb Electerophoresis
Note L:Low H Hgh
Blood Bioc! st
Iest F= _Result _ lnits Reference Range
FBS —. 78 mgid| 7099 .
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39 guwo
Hb Al =90.78, Hb F=0, Hb ? =6.62, Hb A2=2.5".

 — - Hemoglobin Electrophoresis

Fraction % gr/dl

L 94.5-98
Hb.F o P 0-2
Hb S, D or G 6.62 0.66
Hb A2 2.6 0.26 .
Total : 00. O
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Figure 438-1 Organization of the globin genes. The bottom line reflects. ..

5’ 3
:@ @ 7 Chromosome 11
W2 € Y & p
Wil alexd
J_gugg ShiomasoneiLn

£2 L1 Y2 (l wl

o 10 20 30 40 50 80 70 Kb

Gower 1 tr €
Embryonic: Gower 2 p €3
Portland o V2

| Fetal: Hemoglobin F oy vs |

Hemoglobin A; «s P2
Adult:

Hemoglobin A; o &5

© 2004 Elsevier Inc. All rights reserved.

Figure 438-1 Organization of the globin genes. T he bottom line reflects the scale in kilobases. Transcription of
mRMNA takes place from the 5'to the 3" end. The upper segment represents the beta-like globin genes on
chromosome 11, and the lower segment the alpha-like genes on chromosome 16. Regions of the gene that
code for primary globin proteins are shown as shaded segments, and regions that code for pseudogenes ("yp "
nonexpressed remnants) are shown as hatched segments. The composition of embryonic, fetal, and adult
hemoglobins is listed. a= alpha; B = beta; y = gamma; & = delta; £ = epsilon; = zeta.

| back || print this page |

Pringed frorm: Neison Texdbook of Pediatrics (on 20 November 2003)
@ 2002 Elsevier
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Aplastic anemia (Fanconi)(untransfused)
Preleukemia (Myelodysplastic Syndrome )
Bleeding in perinatal period

Pyrovate Kinase deficiency

Diamond Blckfan Anemia



16 Y/O GIRL (FANCONI)& HER 12 Y/O DONOR
SISTER IN BM TRANSPLANTATION WARD

Note:
microcephaly
micrognotia,
microphthalmia

, absence of
thumbs,sever
short stature




Fanconi anaemia-the phenotype

Growth retardation and
abnormal development Stem cell failure
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Folate deficiency

B12 deficiency

Aplastic anemia (Fanconi) (transfused)
Immune hemolytic anemia (Rosette)
Cold agglutinins (Roleux formation)
C.L.L (WBC > 150000 )
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 Lab data: Hb=9,MCV=106, RBC=2.5 WBC&
PLATELET=Normal ,FBS,Ca, Ph,... =Normal
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 Folate dependency
 Folic acid 5 mg/day (life long)
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* Hb=10.5, MCV=102 ,RBC=2.3,

« TORCHW/U -\/e
 Serum folate & B12 level =Normal
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Trans cobalamin Il deficiency

ol g wimsns 42 0yl (3l jgale &S (sl 5 Silen @
Trans  sb 4 Ll Vitamin B12 Jusl o,
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Solow ol 5 .l oas azi3l3S Trans cobalamin | sags «
Ol jgys bl bl lops sl g conl 355k (quas sla coMe
305 Jlor aBl2 oolg p ) Sibie Ve e ligd (ol il oy
D gud



J99590 o AloSw b g jgumwg Sl
S b of (R0 (g0 40




Howel Joly body




ko

o |

*

39

4

b &

L 2

S e




Jlow (9 %0

dadee |y |8 aian 9> 1> (5568 lo s dbles &S (ol ALY lgn g ©
5 Jlodo atlan 13 5 ol (5358 lisgl 4 oyt 5 o5 e &
15 el
* Lab data: Hb=8,MCV=125 ,RBC=2,
WBC=15000,Platelet=400,000, RETIC=35%
,1.Bili=6 ,D.Bili=0.9, SGOT=200 ,SGPT=34,
LDH=600
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ROSETTE FORMATION : IMMUNE HEMOLYTIC ANEMIA




(10G)p o5 (a8l T

Light coat
Heavy coat
(no oom[lemom) (plus complement)
Splenioc removal Hepatic removal
B (slow circulation) C (fast circulation)

Copyught @ 2005 Blceviar Inc (USA) ANl rights seservad
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Cold antibody or cold hemagglutinins

A ol 48y 9050 R L 6l Al VY sl Sl o
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(Bullous Myringitis)a_ls JsU
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Oligosaccharide I/I 4de ol 3l o
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00 el salS AT (saa U (piman 5 (3500 JAla
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