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3.9 Js&ll (Haemoglobin S)S  Joxd) o sk s0udl

Sl glall sl a3 Graelall Jlaiwl oS5 G sl sanell 1aa
Lo G glall Al e 6 a8 ) a8 50 A 20b oS Al 53 (glutamic acid)
) 138 | (Valine) cmlld 4 5eSl) Azl are el (adally daglbal)
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RPPEN{JPWEN g B-X PR EN

dal g (3halia 8 Aall 5 ) sa (HDS) (Aaiall (e saned) caa LS Siang
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. (HbF) (il UJ-U)JQ}A-‘@J‘ dpati )by geay o4 A8 Lag (HDA) rpbl
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VLA any (85 5 piaall Ay seal) Lo V1 Slail ) (535 Aledl 35 &y sedl)
A1 el et 13 g anall Adans siall A seall e 31 Sl ) (5335

. (Tissue infarction)
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1S laiaYU Lagl (yslbiay jeall Hlia JUbY) e (AN YA
=l . (Hepatic sequestration) ( 2511 8 <A< anll jlada) 5 Jaiailly)
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Daall G alls gl ) sal aatila ea ) alall acal) el da 3
D Gpbaal) JELYI 3l 5 o ST o (aall dadl 8 daapde e ) i
Aall acall el ) e iad) 038 ¢ yaad) (pe Al Aad) jae (358 laiall
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el e Gl g 10-3 On b (oa pall 2l Aala

86



e g¥) At (e by ySie iy i i ¢ 5S5 cadlll 5 G 531 JLaka) 4
aUaal) gale a0 A1 e il gi ) 255 S5 5_piall 5 ppiaall 4 gl
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OSay Y 438 13l Jaiail) ey 35Sl LY Gl i) A Jlakal) aaa
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Vs e sl T (5 5< ( PSR ) cordiiall jilSial) i) A0 (oa e
ol O sl seied (Double heterozygote) Ja¥Y! ddilaie e sy 3l AL
a2l 58 Ca 8 ade (HDSC) e 0l O sle st (oam ya (5530 5 s (o
. laidll
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5oy Joall 58S 5 (o (a8 e Aaiall aall 36 O sibeadll (sl (58
e Ay geall Al Eaaad VAN (any (B a8 e e (V) dal all B dande
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Gl eandl e (Y i) A (G 55 gy Cibiaal) JUakY) e 7 13
el ¢ Jlakall 8 alall yeal) euly QI jlaia) oo 5La sl 5055 ) A )
Al )5 | Ll el 5 45 )l el Sl e daalill ClLEY) 5 Alall (5 53 1)
el AL LSl 58 et g Rmy paa g Aialia 3 ) gy Caaai 038 5 ¢ pll s
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Lol (e ae agead J8Y) e 058 Aaiall aad) 80 i e (pe jaSoac
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S ABn) xS s s e SO 25 (0512 sase
RS e e (eSO A Jide ale e (s 5ing sealdl il SI Jls Jsladd el
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. (Sickle cell solubility test)

odgd da e daii Lyl Jamy st o le ganell WY Alildia jue &g 5l
O g ptbad 5 Ssaallald 84 a1 LJA el V4 iSly a gadll
Coesl pAa Ll

e MU WL ERUPRUR-C L P WO IR

75 (Pneumococcal vaccine) 4 s )l 5 sSall #Lal Al 53 epalill -]
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oSkl aall J8 ) agtiala G @lla g (g il 18
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(Ot sanll o) sl painall Alal) Cant o) 5 )Y ) 223l oY) 83l Gy 5 im0
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s bl L 5 9S50l coYlall 3 @Sy il canadll leas
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. 140 s sie
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89
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(MCV) (b gl pandl Sl SN aas oSTgaall 38 (e S Y Bale 9 44 0
> 2 (DNA) Lol d3aal 54,558 82e 8 Jlasin) sa g Liadlia agaal
gl (8 By (o )Uadil) a8 sa e 5d3 ) (505 128 5 (B globin gene) o slall
zliil o ol Gaay AN dai g (Primary mRNA) (A ¥ Jw all L )
Tl 25 ki ol a B esle st (o8 Uiy Aluled sl Jlasyall U
Gl S e a8 2ae e aall 18 g siay B (B chain) E Gnsle s 8 Uy
Gl 30 B Cmsle e oo e Wil (Target cells) ddagl) sl
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@ Amnh eall agily S (S0 5l sl el by Sl aaa 8 (aliadl
ddagll yaall ugﬂ\wﬁam)duﬂ\@euqe@ﬂ}c YW ann

L (3.15 Jsal i

(Thalassaemia) 4vowM)

Ofie sana () Aale 3 ) gy Apars DUl s

(0-thalassaemia) 4ems WY -

; (B-thalassaemia) 4w Ll -

b of Lall g Ll Jradla (3285 8 (i ]l LS 1Y) L e 1ha aaing
" saa e SIS Uiy ¢y slall

(0-thalassaemia) asew™ WY!
D Adlaia s 3G ) Ll (3,5 gin B Al LSS Ay dpasnsd WY 2a 58
z s OLhEY) o2 8 la Sl dau s Ly 8 o je IS (L sl 5 ) 30000
LaS T 59V Bl 5 Loy sl i (o A WY 22 85 X 7 30-20 o4
L Aalisl 48 ) e ganall (e agaell 848 e OV IS e 50 g sa L
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e Leadga s loany aa dnal s ) poay Adadi jall LAY) Cilisa (e (L1 Sllia
s IS AW s 4 aa 0 48 1365 (16) el

sl DAY ()5S0 Aparndli LAY e HMiay Cpbiaal) ia jall adins
Gl qaex ji ADI5 ji Ct) ji Aal g (deletion) Asd Ji sds ¢a L.,SJ-‘AM
O Y ol Adyda g DA ()5S AL VA Gany 8 ST s ao Y)W o sle
e ol pali o) el e a s Gy (ST a2 5 Gaall JulS Cida
b acl @l aal 8 i gesidle 555 (non-deletion defect) <o siall
L) il Dl 8 (i sall Ll yel aaiad | (a single base change) ol

el Al tie 48 giaall ciliall se e dveras
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H  O—sle s (e (A (sa50 Olin S Cada (Sl Aoy 4 g
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16 grrall e iy (e 2l pn iy 05 J5Y) g sl

L sall aaaall il 4anusSil A8 awsi s (01 +thalassaemia determinant)
sadaall Lall el 418 andi s ()8 sdaa Y1 Gliall () 8 SEN & il Wl
daanali WY e ole i) ()38 | (0-° thalassaemia determinant) dabull
o gl ) el (m gs Adhaia g Ll (35 o gia Alhia  Glaa g

Goadl s Lk il e 8 aad siall sanaall 4papadE WY1 AR (e s 1 g il
(o +) Ao sall Baaaall 4paandE Y] g saledl amdll ) 3a 5 il 5 Jass 5Y)
Chlidl s2a (8 Tan 5 50U g8 (%) Baaaall 4padE WY L
055385055 ) geay (00°) B2l LasD LAY Lgah a5 ) Cilaainnall)
el in) 4o 3Nhe a6 Y 40l LS T 0l Lal (HDH) (H) G e st a s
. (Hb Bart's hydrops fetalis) 5k (i sle sad canall (iall

saxadl (07 and @°) 4sersdl WY 41K (e ole il 2330 Jlad 8 a5
L g g Bl Y ) e 0.4 (e pain g Al 5 peay daill ) 5SI
2 5 llaSs (Hb Bart's hydrops fetalis) Fob (msle sa (o yo vy

. eainal (8 701 4ty (HbH disease) H Oxsle 5o (s

Ao Y5 WY s
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; (16 reall e o 2al 5 W ule (pa Cida)

16 Cmieall aal e 33 sa e 32aall 4pandl WY aa 68 Leaie Al 038 (o) 55
=2l S8 Y (o heterozygote) dS¥Y! LBlaia e &g 3l Allay Latd
i a3 8 0l )5S 8 wg 15 & s ol el

(MCV) bl paall Sl SU aas pasie (5% (el G0 715 s
Laddie 58 (MCH) (s sl 4 S G sle s <llaS 5 Liadiing

(0°-thalassaemia trait) e WY s

(16 el o 0o il i i)

padaall JVY) A Bilaie je pa 31 Cld e D LAY) 800 s aalid
ol lia sale (5SSl (ymidia ol azda L) Csle el 58 53 0 S
Sl G sle sam 8 (alas) AINS s (MCV) sl il Sl aas 8
Badaal) 4aand WY 2 B9 e Agliia & 500 &yt i | (MCH) (o sl
Clina e ) ada L (35S0 Al g J3YY) Alaiall sag 31 (63 ada yall 2ic
O agd (3l (o thalassaemia determinant homozygotes) Lalf
. st Gll (e 12l
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(HbH disease) H (o sh& 3002 13
a3 588 iyl 138 Caealys | 38 gaae WY i (pe 3306 mpall 138 b () 5S5
(0°) Ll 4zarcadill 5 3araall da sl (o) Lall AnarnDEl) a5 (e grlin g (e e
I Lill Qs 33 508 B0l ) @l 5 o AL08 200Ky LY JusDlas x| 3024l
Gy (B4 Uin dadls gl e 058 sl sams (5 a5l Lgamny e 2a
Gl SI (A iy e 28 S je (sle sapedl 138 | H (sle sagn 138
Heinz ) >-ul sbual awidlia sbual 05 jee 4 5 Siladic 5 yaall
sl eal) il SN e Lgill ) iy (il 5 (3.7 SN kil ) (bodies
alaa¥) oda 430 aie yeall ey S pliad Guasy A ) puaall | Jadally b 5 5
(HbH) H (sl saed) (mm pal &y ol sl L oo 00 ol ) (533
23 8 (e () gilay g Aans gl b ) gaay (e ()53 5S) (oam gl plana , Ailia ) 5SS

s siall Uiy dsasnedil] A iliie Ala oda 5 . Jina

3 a0 $lay (o yall (e a8 s 5 (B-thalassaemia  intermedia)
Bl (sl eV 5a g ladiAauayd ) geay i pall agale Heday (g5 )aT 53004
O e bale (sl saed) 308 55 0 9S05 (aia all adira (8 Jladally pdizai aa
LA/ el 4.3 as ) Tan BLB Sy M8 agaany Al o/ 6l e 11-7

& Adlise jalag el s (Hypochromic) §luall 4ail jeall culy KU () oS3
seall il S das ) a0 LaS (3,17 KB el ) JISEY) 5 olaad)
. Qluaidie (MCH) (s sl 480 (ke san 5 (MCV)

rdr! sUiial 5 553k G $h gt o Dls

(Hb Bart's hydrops fetalis)

(W il af Cada)

JAYY) Adilaie < g 3 <0l Banaad) Lall Apar DN aal 5 aie Ehaad Adlall o8
Laty) Al 0 <5 A0l o8 & 2x oY 5 (0°-thalassaemia determinant)
O lpany as 22 Al (Y-chain) Lle dlada o 2sa 5l Adle ALl 5
Cme saell GLa GBS (y4; Hb Bart's) ¥ (msle sam 5S5 Slaely
4y o5 ety Cpiad) 3la e Bale (V) a8 () Sl racaddl i)
G gar Aal) 028 Caai g (Hb-Portland; G, Y, ) 23 s (sl sann Jia
sale Cpiall Algys (Cise 25 3aY 5 ¢ padla) ) BlEy) aiay an 1 Jals Gl
O sl daall (e o 5l 40-25 G pial) e 05 Larie 138 sy Ui
LBV gl 22 B e gy (il
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3.17 Sl

el a8 ¢ w SU S e gl H oonskesen (28 Olas s o 03 b
CAUS ot b S g S g @bt 3 el S SOV gl et oy S
(B-thalassaemia) L &)

7 30-10 O Aty Ly ol s 8 Ly dgap DU GOl 3000y i
o Mie aalad | 71,5 (Mooa Wit a5 75 s Ay Ll (305 Gapin A
COpall Cging Sl g igll 5 o Y (38l 8 daal 55 ) gacay Uiy 4pannsSUl
345 4le B ) say Bhliall oda 8 Uiy Al Cpa LS G O (2 S0 Al
i)l Ly o) ik a3 555l A8 1) (e e g e Uiy e O (e ol
. (Heterozygote) JYYI 5 platia a3 Cld Ly e DA Als &

S il ol Uiy gpall (8 aada e DAY 125 (e ST Uy dpapns DA i
e byl d) Aahidl g Ui el 5 peala e il yéaall 5 yae Gshlie e
o Geoendse

B (e Ul Bl G Aala s ) seay dpnnl e Al (o) L) A (alias
Ly Jdls il 585 Laie | Ble Y1 IS A aglitie 1 (a5 G ()
s @llia s e Llle K1 LK AE dag ye sale Ciliall oda o 6K5 5 53l
ol 88 pa il da o il cpall d3as) g3acld

Ly Sl L) plaadl ) (5355 ()5 A i 55 g 550 () (goim sl
Ml (a5 (B°-thalassaemia) Jiaa Lin daarud agll Ao o shaa g
2l (ysim s Ui Joodls L) Jama (8 g () (g5 Aion ) agila 553
(B'-thalassaemia) % so Uin 4zapudls

(B") Avarndil) Lal (linaSly g gl 8 THLaw) Y 5 Ll 4 (B°) Apassdlil
oy L pus dlhie B Al Jiai s 8 e 5SS

0 g o oY) (3 AN 5 U sl A Ol sa s oDle] ) sSA le gl

97



Slaot U 3§ b o1 G Sy el Al A1y ) 8 k)
N ol JmaY) 5 Sy el 1Y Al Bs) )
(Nonsence mutation) il » & i owiy JUY Sy 4l
G sl bty Sl Sy el 3 e 55 a8 ity I 8 )
50 5t Vs ey [ w50 MiSs (RNA) U1 5
. (Polyadenylation site) 3.l

s A LS 1 = Ll sy iy dors Dl 3315 1 ) il amy
) jadsey ¢ FY OV jam 3y 3IBY o mRNA)
Gak b S 5 93 b Jo A1 Uz 18l 00 FY1 jaadl S
o9y el p8 Jlo MU lacna) o gl dmed b axi by OF 4
L Jodl L ity dacb 8 45 5 d VB am @ 42 )
&g Sy Jodhs 0 oS5 aadzad Y (3!

O % 18 plane Ly Ao

(Heterozygous B-thalassaemia)
Omsle sasel) S5 A sall Gl je V) (e IS Alianll VAl Qe () oS5

(B-thalassaemia minima) Lol Wiy 4sar DA L“.,—°‘ Jall o WS Qa5 Qi (%Y,
Ui 4ar Dl 8 Jadl o LaS SLlh Ciadiin 0 5S5 G ol gasgd) 318 53 0

aaall s Glle 058 yaall @l Sl dae g (B-thalassaemia minor) s _r<al)
o yelid Seile sy iy (o shall aall ali | Cnitia yeall il S a5
Ba=d dlad i GO L e (g0t jaa LA g A8 LA 5 jaall Gy S
d))\\_g_ijjeééj\a)_\ﬁj\?»j\DJMM\QM\UAJJLG‘SJLJJ)M\

CAranie Clagusnl ) (e disSa (A 50 gl ()
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perd VLAl Caual o (47 — 3.5 ) dad () 2 e (HDA,) Gmsle sa (58
@2l 38 50585 7 5-1 O e A (HDF) Omsde sam daus gl )
(serum transferrin) = Oxsdel 3 3 € S5 (Serum  iron) pdl diase
el dhian (8 Amuls S giea 3 Leanea (serum ferritin) (ub sl 3 5

Ui s e 50U 8yl dpaall i 50 are Alla 8 13 JanSly s

LYY Aleze & 52 1 O3 Ly Ao

(Homozygous B thalassaemia)

Uiy Sl jOle () (g0 B 5 Canny (a sl 12

wq)).md\u.ai)@_u 12‘20-““0"—’)-@-2333\—9 JJM(:JJALML;}?\
ad 88 Caaii g »AY) s (B-thalassaemia major) s Sl Ly 4par DUl
@J\&JWM\ u.m.uﬁj‘),qd\ u«o:\_u.uz_l ee MJ@LJSM\L“JM
(B-thalassaemia intermedia)

Do (e 88 3305 ) 55 ) 55 Ui ol 18] e Aol pe
e s, LAY 6 @13 (o slad) Jidlas ()30 55 pie ) sl o (ansi 5 Ll
(Early and late polychromatic erythroblasts) 3 »Ssall () sdill saratiall yaall
oAl
Lall JusDs (e IS (g0 s LAY Jalo 8 Wl Dl A 330 3 (e (lams G 5
LA (e e aae | LA dabiaal) Cailda gl b o jlaial ) s siall 53 sl
S (e Al (8 alany g iy s iall JuSladl e g gind Al jeall a5 ,Y)
Jladll ye 5 anll iy QU (5 S5 A Al 03 ane iy il 6 il sanll
e e (Al s pal Caay i S (Ineffective erythropoiesis)
5l Jaas Al g A yid) 55 el Lall Judla e (5 sian ) jaall cily 1)
A (o s le pasell 2L AL e Lalad (e i anll L Gl ale 5 iy pal
Al 4y peall 5 5al) b

il KU A Sl LA il da j3 85 5uS 80l ) () g2 5 Tas B S Al
allaall 5 danand) allac dala g allaall QST 8 5o ) 350 Lae yaall
- ol aldae 5 4L, sl

(55 p3 ) 6 xS iy ot

(B-thalassaemia major " cooley's anaemia' )

O O3Sl iall G 618 sangd) 2L O s 3aY Sl i jedan W (a sall 1
ey el ladl) Jall (8155 Y (HDFagy,) Lele il s Wl il
O e saedl S 5 o)y Gy vl ad 88 (e S ALE jell 6 jee uan ()]
1 Ay ¢ Jasey U8 e AIX KA g o/l 32 6.5 A Ja/ 6l 2 2.5
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S (HDF) (i) O sle saell oo (asmd A O sle saell O G iy sl
pdadal s Glaall (8 adial (e (S g salll dlate 53 6S) JilaY) eV 58 8
sj)s;uw;.m_\;halmﬁ\ esm:jdt;u\
0% 3l LAl (b 8 5y Aalilia s y gy (g oall o) Jii o o1
ety G ) ) gl ()5S (aalls adaza il a5 ST sl
oaall il AU Sl i) 8 3da jdall 30l I Caps allaall 8 Baaa%a il 05
ORI
o sall S dn gl iy yaall o el dcm gl s el 3 )yl
(gl Lasll) as ol Jdgall alae 55 H5m Caaly (53

danaall 8 o laall sl 84 0all M35 (Frontal bone bossing)
s sall ldl) alae g opiia 1) adae & au g3 I (Parietal bone boosing)
o Ualess) aa GLul) 3] ¢ gy Gl B a0 585 ) (535 Laa il
) (5252 Laa LIS 418 5 (3laanall 3,08 43 ) Lgd yeday il allae 54l ghal) ol
Zliall o Adlaall aeli dananl) dadl 3 yeday | Al shll ldaall & )5S
(rka_\mdw\ k_\;.\‘:d\ e\.l:ud\‘_g‘ucl.».n\ Ualaas )}Q_Ljé\_ul_u]\ MAL:J\
Jsal) el ) (Hair on end appearance) sl sl i€ cadl o)l =il i

(33
Uja_aq_u'.adhj\C.,.'a\)l\d@\MQ\M\Q&ﬂ\#@MM)quy
uj)d\e»@odb)\)dw\@)@\ub)ﬁ\ adb)uweﬂ\)ssw

) 128 g2 Las | (Secondary hypersplemsm) 4 gl Al Ly
s A oy Alladall Ja 3 I LS el D SU jae (50 (il s
L Cilaiall 158 5 Y aall

JS ) JoSiall aall Jas ) A8LeaYl elaad) (e aall aliaial s ) <X g0y
Lyt dpant () (28l e 23le 200 Jlaie (o (5587 pall e B2l 5 A8
435 20-10 e G alsll () (5375 Lae A1 (8 daall s 5300 ) 5 aally
LA g dalaitia 5 ) ey 2aall Al 4 50 Jlanins) axe dlla b

s 28 i3 kel clielima () (g5 AaniV) 8 s 35 3aall L ji )
(JA.XJ\ <l yha ) ) AL LSJJ\ aulal) Al &) P JNie) s LSJS-NJ\ ela
paall o 5 o 3L ) I (a5 85 Q) e 5l pladl) Q) il jual
5 saill aae ) (5% Lae clanall anall Cailds § ol o) Ll daa¥)
dpiall 3 jallaall s lulill) clac ¥ saipae ol JALE ) ¢ gLl 5 5 8y damla
, opmial) S 8 3 6
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&SI a1 et
aaall 5 ja flaa U ia 8l janll iy KU e damall ax i g 4ing
8 a8 b ) geay LISl § Lgalaaly calias 3l 5 (Hypochromic microcytic)

(318 JRal il ) ddagll LAY (e € dde 2 g

5 (HDF) (il O ol smsell 3 5an 5 0 91 sl (Al 56l 3 50 gl
cAd Tl el ) o) Alle 3 ) guan

Dl cpall S 1) Lo e el ading s (HA) A Omsle s iy ol (i
(serum iron) 2l doas b sssadl 5285 01 LS (B) Sf (B°) €3 n oo
Laddia (3% La Bale (serum transferrin) (st 8 38 536 Gl o 58
O il 3S i a8 g G ] Al L) A 4 i ¢ LS
bl daeatl jlase e Guliia dlld 5% a2l dhas (8 (Serum ferritin)
R BNV P JEVEPN | FURVGS I JPEEN

3.18 el
o,_%ssus\_;ﬁaw_@wqucfwgrgdz@j‘cu@;g@;&rmyrgru
§luall 2ail o Sy Mo S gl e 13 B3 i S 0 el YY) il
Js 2l bl pa ) e o ) e ) Ll el o ogﬁ\y.\iw@

ol
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(Treatment of B thalassaemia major) & },-Q\ denamens A G’)’U—

O sl sasel) 38 5 Ay S alad 6-4 S kil and) Ji5 e S 5
128 ) e (5 siall Nagr adle BiG 5 Ja /o) 2 11.0 e Slel (oia ) 2ie
gmplasla O sdimy s Al 8 ) gean (sl g 7 3lal) 138 g JUiaY) say

axll laia) dpas e zal s Jla @llia (LSl il adatia Jlakall LS 13)
Jalall Jatin) ()5S A0all ol 8 4308 al) Jad Aalall 830l 55 J siial
Al apaall Ja 58 ey Aaai) e ) puall QS = Mall 8 dagall ) 5aY) (e
A0 53V (i yall Al Aaisd o Anas) (8 ) el i g Al A 4as i
) aaall )

(Desferroxamine) (sebwS 5 ol ¢} 53 J5a (Iron chelating agents)
. (DFO)

o hes Jlexinls Julll JA alall coss (yiall Gusk e el o) 5ol 12
i) (8 ) oy JlEE 5 2asd 03 Ml A8y yla O (i 5 ald J gana
e 5 Lol 4alSa () 5<5 48y skl 02 (ST ¢ a yall Y gl Blaall aal Jodai g
c-\}[j.&» u,)_a‘\.a_a\_ai O}S:\MA}E)MEJHGM‘ (_A:; d\jﬁa‘g\j:\,\.&\ﬂ\
Om AL e o] gall 13 Ly A1 3 pkaal) Al ) sl S| il
Ol 5 el A pglall A ol A g ja Aaid 53 (5 sl Jadey (i yall
Gl dre daie EIXS 4 (yersinia enterocolitica infection)

) Gleaill aaall g (Retinopathy) ol 48l e 5 (Lens opacity)
. (High-tone deafness)

o) sl e awy 1aall iR 650 s g adll (3o 5k (pe A2 el 2 OV AT,
. (L1) =4 3«_ns (Iron chelator deferiprone) ¢ s o

oo ils U8l pa g aide Calida 3 Y aaall i 25le b el gall 1 il )
JliiaY) G615 (DFO) CpebiaS 5 sl (Ao 8T 5 AV o 3aal) A1) )
. (DFO) ) (e Jumil (oaim yall U (0 Al 5y 4l i e

spaall 158 Caelias ) 535 a5 Sy b (DFO) ) e . (L1) ) Jlasiad
gl Ay ¢ (L) b Adbeial) pand) s ilal) 59 Jolis ) Ayl
. ;\J.‘d\ RYY e.us.a )m\;l\

O O plaal) A ) Aad 5 Aaalis ) pean s (o el (o ol B il
el o) e gh A il e o) Ol ST Colaa el Gane s il bl ol SY)
. (HLA-matched sibilling or parent)

c(;.\.a).d\u.a/ IO-SM'BB}HL;J)SJSBJ}L;#\@J:\L\JJ@AL aad
Gl L e agud abaall 83de) ) ) o A (5555 () galmy () (S

/. 80
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33 I 8 b (6 xS by Ao D1 250l 5 il A )
aglad anla e ladie Gasle sae) (S 5 33 ()l dalas 31l S Larie
Eygan b slad llia S 1 Ll dilie 4y i m smd Lea 5 3l s md of o
e ainll e At (e gad Jee ang 4dld Al gall (AT S G e gm e
dal g Jraall BT )Sa 03l pa) S Jaal) o] 530V 5l (8 &l | Jaal)
s e ) pede 33 o due 3T e (DNA) Ll (andy sl Julail)
24l Buok g (el Ll e o 50l 1229 ) daall (e (Y gal) b
LSA (83 sa sall (DNA) Ladl Gani s cpiadly apaadl (5 shoad) Qi (e Aie
QU3 aay ol (Jeall 4y e 16— 13 ) gm0 5 138 5 g skl L)
Ladie (5 yudl Jundl (e cpiadl a3 (e Ao 240 il 53 (DNA) Ll (and Sy
2 b s Glaainl 28 Jeall ) (e g osand 20-18 O Crtiall e 5
Sealall Bl 8 Al 5 sy (Dletiaat Ly e i (4S5 dpalall il
b Jelii 48 yla Jlaainy ¢y sale o ST 51 550 (sl Bl 505 e et

. (Polymerase Chain Reaction (PCR)) ) el sall

G0 pal Al (g% ) tsaich Jlasin) (e 2 aini (1 g¥1 4y yhall
5kl alhi awy s daala JoV1 Lads S 53l (Allele-specific primers)
(The amplification refractory mutation system) _=Sill ¢ =l

. (ARMS) b 4l 3a g

S s Jall s Y g &0 s g (55 et Al 4 L
5 S/ IO N T A M - VP NP NS U8 P S SN
. (Allele specific oligonuclotide probes)

(Reticulocytes) 4Seill LAY 2af e alall o8 2aiai il 44 Hhall )
Aparn ) a5 (LS5 (B-chain) iy Aludu 7185 A0S Gl g (pindl 23 (4
(Homozygons B- thalassaemia) J<¥Y) ABlaiall < gay 31 culd (5 5l
Mo (midiie Uy JuSle ) )l U Al 218 Qe e ey
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(B- thalassaemia intermedia) Jow #) la aorsid)

S5 pull & O prt 5 B WIS L O gaieny o M W8 coliall oo M) glans @
bk ol Gt}‘ﬂb, i)

Lt L o 04 Sy 6 ol Jonll gy allanl) § 355 Judd By ) o1 581 @
Lol dlati) o g

V=51 Al 635 @1y el B g ol a5 ol e B3 (S OST @
ot slasl jamy Jo baall oo d2U

IS )l 4 aais (3 sd éu‘&-"%\cﬁssf@\ Z\gﬁf,\}\up\f‘ﬂ\ °
ol et AL A (3 ks gl 10 NS5 8y S0 8 51 (Leg ulcer)
. (Haemosiderosis) 31 jolanl 834 ) o

Lty doo—e D) 0 B B 2 oo 1 i Aol G &y ot 21 SN 01 @
A1 A wdsi@mw Jodlw ) 3 O3l pus iy Oy o xS
S5y o8 BU 0 op W) s ) G 0311 s W OF LS. (6,0 ey
¢ mild B* thalassaemia gene) Azwnd! iy doms D) ‘;3 Sl Jj'ﬂiﬂ\ Wlewe O 5
(Homozygosity For Hb lepore) ) 3wl o b8 sand Jj‘ﬂiﬂ\ Wleze O g8y 3 9 g SNUS
s Lt Lo 5 ety Aol s 01 i 91 WS Lty o)

(B- thalassaemia and of3- thalassaemia)

(B- thalassaemia and HbE) E i #% 5o 5 by doardal]l © g8 1 i

Lz Ao 8 o ) B 8T G 031l pe r 2 0T H V- G @
iy ) ot o o (Homozygous) JY¥Y1 dileze & g6 1 13
Lsls A 70} 834 s gl e 5l Al pr e W (o e B g3 300
S e F A soep W) Dol J) g3 55 &5 8, 6 AUl
(HPFH)

P & Ly NUE R "V [ R OO, Y1 - PR T S, (R Gl ;3 LS e
<4 ( HbH disease : an a-thalassaemia syndrome ) H (s o2
1| OO E: [ V5 TEPRY
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oS ALY a2
(Acquired haemolytic anaemia)
et ke dnelie dlee Aad 3 Ll anll il SI VA 538§ alans

4.;;;\_1.4
(Immune haemolytic anaemia) SUall e aal) 88
Janii o (Antibodies) Ay o andl by S YAl b2 ‘H Je et
S andant s Al s dadall Jankiii G 93 ) (Complement) daaiall
(IgG) = liall Gl s slall & 53 e eV Blizall jaal) iy SUI () | el
el LAY e (FC receptors)  FC slewdl @dldive all as Jelés
Aaealll LA U8 (e el ol G s peilh L) @lld 32y 5 (Macrophages)
ol A el el LAY (g o) 32l 8 G s laeald) J8 (e olgilY) (50 Ladie
8 pa s ) sSa el yan I I35 e 5 5all 8 g pad Gliaalll J8 (o agilh
d_c.\s.u (Cy) ddadiial)l Alaatall sliaal) yaall caly SU (spherocyte)
NETRTRY O Sy e gt 8 dpanld) LA o o (C) S

Jéleds.udh ~ ‘;\S\ k_l\)L;J\ u\AuW\ML@_ﬁe.\gwd\ c_l\X'BJ\ ).\S\ N
A mau e (Cy) Raiall Glaal
Ahak i P a it gsad T Laddall andii dnlee <G ALE YA 8
) ) 25 Laayeall iy S s e (C5-C) oLiiall 433 5al) dasiall
Ll oo luall IDasy) and) 588 Jady | 4 geall e 91 JAls yeall il SU)
(haemolytic transfusion reaction) ax| J&i (e daalil) AIBAY) C3leLal)
(haemolytic disease of the new born) 2 oll aie anll JMAS) yia ya GBS
i U A el e aaldl Dlatylandl 34y
Jsbis ge aalill I3V aall j3é 5 (Auto immune haemolytic anaemia)
A gle sanell A0l 8 Ll (drug related haemolytic anaemia) 4z s2¥) Lz
u=adi dla L8 (Paraoxysmal noturanal haemoglobinuria) 4ubiisy) 4L
e Aaallll aall il QU JNa L s ) eal) il Q) olie b ania
' . Aaaial) aud sie 33

I AW e oUWl Y1 el a8

(Auto- immune haemolytic anaemia)

3.4 sl (8 0sva 2 Lolial oy aalil) DY) o) 5 Clieas
) Aabdl Al le o8 G688 Lay ) e liall aall JAa) caad Al slazal) )
. (Cold antibodies ) 4l Jlaz=Y) sl (Warm antibodies) (48all 2lazy!
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i die 58 Lo duadly slamal s Jexd (Agall daca¥) ) Lalull syl
Leld Al Slaa¥I Ll jaall iy SU (al 53 ) (258 Y LSl 2737 5,0 a
ol 1 A sa3i el 850732 (e 815 )y da 3 8 (S Le il
MYl (e (e gl gl dabiaall 4y pul) Gl ye W) G585, aal) il S

Ul Sl A1 AU e W) ISl 2

(Autoimmune haemolytic anaemia with warm antibodies)

U geaadl YWD 8 40 50 G $58 33le aa jlacl o 5ST () siliadll ozl
5 ) pall Ao ddladl 5 jaldall eAJ\ ) Al (o 653 (Idiopathic) )
e mall (s sLialll anll byl Jia (Al (el Taliaks (55 ool JOa)
de ganall dpalaal) 453 (a3 5l (Chronic lymphocytic leukaemia)
. (Systemic lupus erythematosus)

de gaae Clacatue dnald Ll Aal) dlacaY) 4 770-50 e o lés La )
dpala Ll 068 dlaunll o3 (e Al (azys . (Rh antigen) ad) duad
LAY aall Jilad e ganal Cilacaioll

Gl e V1 5y Tl all 8 ) oy A83ke Lgd Gt Ay g el il 52 YY)
dic g oalieyda naday i ey a8 5 Al I Alls (e TS Aaplia 4y 5yl
Y a8 o ddayy (gl yel w @hﬁﬁwﬂ\w}‘ﬂ\uﬂ\jwﬂ\w
.(Compensated haemolytic anaemia) w=l) &b <)

OS5 Le Ladla Al ddaiaal) Jladall dalain ga canda (L8 5 cllia 58 L Glle
Lo da pall pen die B3 9 5
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dga g g ¢ a2l 48 ¢ (haematological findings) & sl s g o) Jadis

I ).Lu\ ) eﬂ\ Al & (spherocytes) B):\é...aj\ .éJ)SAM )—Aéj\ &_1\11)55\
83L ) 5 (erythroblasts) yesdl cile s ¥ 2 ga g, ASEl LA 83 35 (3,19
. (neutrophils leucocytosis) ¥l (anll iy SN aae

s/ (Complement component) 4—xiall GLS e gl (IgG) Slabiasll )
Jlasinls LLE) 5 L mnil) (4Sas peal) il SI) ¢ Ltian Zaeailall Gaa (Y]
. (Direct antiglobulin test) bl (pal g glall 2 jlad)

(= <243y (Prednisolone) o555 2l &) g0 dda sl g1 (oia yall dallaa )
3 e yay Al g sl 38 2l haad | el adiaa 8wl J3Ua)
Iad) (mlias) ol s e Bleall (e al 13) 1 a5 pindl Gl @llia oS5 o113
Juatiin) o sS aYLAl oda 8 (steroids) w sl e ya J8 Ladie anl)
(Immuno suppressive) e Liall ALK 45 92Y) Jleatuhy Zzall ) Gal s Jadall
e S @l jall —a (azathioprine) s (Vinca  alkaloids) 4 el J-ie
Cle ja Ao s Liayl 2 30al) Sy 7, el L 3agia oda ()5S0 a8 5 Lellanin
35l Gk e iad L Ae il Clibiad) e lle

CYa dagle oo Laa 1,80 U8 LS (Intravenous immunoglobulin)
vl A geaall Al doe Lial) Chlaidinl) 418 4, 43 43

. (Idopathic autoimmune thrombocytopenic purpura)

el ) dx @l g agl anll J& ey 45ld 2ai ) anll 468 ) pladd) e jall L
21a 6 Al agae Ll (33l 5 ad o peanl (S ol 13) 5 pdll 8155l L)
(ABO and Rh) Jiuadll 8 (38 sill axad danss J8Y) ¢ il agd aal) Ja3 (€ Al
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34 J g
gl aelll e daldl ALY sl BB il

i) Al e AU ALY el BB

Al S s Al e

) 8 g

ot U s gialll put plia ) e ol aY1 jand ELally & gl —
5 g Lalad-) BTN 15 SISy ¢ B 0y oYY Jamy g ¢ e sdell

B i S e AUl e

3 9 1 &y goldt do) JV 0 0 —

! & g) —

8 =Sy Sl iS5 45 0 8y skdlly BN Ol oo oW1y s SW) -
b el SIS 5 41 glad) Sl 4!

Al &d ) G S g bl ALY @

o) W g2 —

SAH 2 SV 3 ISy Sy gl Jany SN s By 51 —
EL NS SR, Pl
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3.19 &
ideline sli) ) Camd! J gt QU UL IUSY) ol il Clias 2y 0 o0 02 2
—> Al Z\SL«P:}IU By sl B le))i Z\g')éﬁ\ 5)}.&\ J.G.B'(;\.,;ﬁ.} :\MT)(U.\J\;

8 el By g SO et Sy SO

35 pdl &y gt o\ 1 (2 0

(CHAD) (cold haemagglutinin disease)

(;32 u.odﬂ BJ\PQAJJJ.\QLSSJA;M Qh)ﬁ\ &ALJJ.\M J\Miﬁ\ Jelaws
ot (585 L Glle alall 350 ya da 3 ¥ 2L sall b e gl (yml je W1 (S5
ol Y 31T ey 3l Gl el 5l i s e e e 0732 As
(sl albal 5 cpadl albal (8 j0% 5 (5 ) wa) (31 585 (acrocyanosis)
Ao V) (B yeall @l QU al 55 cpe daali (il e ada | ity il
" sl 84y 5aall

) L) (525 Lae daciall Jlea Jadih jeall el SIL Aaiailal) 433 ) dlacad)
e o8 al) G sle saell 3 5a g dngiy g 4 gadll Lo V) Jala 3 eal) iy S
A dngle galld Ll Sy (Haemoglobinaemia) p>—-7
. (Haemaglobinuria)
Q_Aﬁdd.ﬁnjﬁ)#d:\suyj\ﬁj\ﬁ;\é)dmd.aégﬂ\ eﬂ\gﬁ&).@_lzu
(3.20 JSall kil ) dual jiall jeall iy SN
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3.20 Sz

el il Nl 26 Olan o e e W8 (3 el Al A ) L SO e sl
el J gl B35 )

Ay gedll Al N ia e 8 andl il U Gl 53 Canad ) Al dlaaY)
2 (Chronic idioipathic haemagglutinin disease) cadl J )—SA.AS\ C)—U'-A‘ 2—}{9):‘“
sale (Monoclonal ) alu ) L..SJIA\ (IgM) u_cb.d\ u..glj_“u)lﬂ\ (e Al
ol (I antigen) e.ﬂ\ Auad Gfacatue a dald Gl dlaay) sda (658
12000/ 1 e domy 8274 5 s Ay e (titre) AaaY) 385 ) e
Syl 40/ 1 A 10 /1 G 58 ahall ol Ll 500.000 /1
Ll S o e 8 sa gl Sl Sl (e (68 (T and 1) Slacaiol)

(1) oe A1) lamival o (55 oalldl die jaal) il S o)
gl 6y dadall Ay (G glaall ) S5 2 5 S LA
Al saal) o ol 5,58 Ay Als ol (mycoplasma  pneumonia)
Alall 435 all jeadl Sy S al 5 ia e 0= (Infectious mononucleosis)
(Polyc]ona]) Jilal) 3aaxia (IgM) A Glalicas C\ﬁu\ ey Sl g gLl @\5
Ll e (1) s (1) Clacaioe s dpals i)

A 52 canal sl (535l G sl yend) iy S0 a5 (3 ke (5
#1533 Jlaxivd (K b5y llin oS 135 £l Jomb 8 512 oy sl eliy
RIV{E P JALNS I ¢l 53 sl (Chlorambucil) di——————u 5320 5 5 5K
(Cyclophosphamide)
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Al 43 ) Ay 918 gangd) ALl

(Paroxysmal cold haemoglobinuria)

Ll L Al g (IgG) (oSLiall Cyl g gl didal A g A g Eagand) il (a pall 138
asaddl g il Sl (e A0S o (A (P) Claaiuial , (P) addl dliad (e Cildialiiall L
daaially B Y1 ALB Ll (anti-P) &) oda , (aad 5 Su) 2 S0 Slaall
Sl g8 G ilianall iy peall (Alay | i) A3 &l g3 el pamsd s (complement)
dse V) JAI aald) by SN AT e Aaalil) Sapadl) Aty le ganed) ALY e Bala
) da 39 g dlag) pand o (el dainy | 3l (g sall 2 a0 dry 4 ganl
s rall el iy S puda g Adaad g3 98 9 g e CRGLS s a5y, Gy pall pd Juaa
) o ) e B L3 day 9 A gha A j3 4 81 Ay (b Aldalay dlas g
early ) 4ls¥) Ladial ¢) 320 (antibodies) &Y | g gia da 33 37 (A Seaally
Jolad) (815 A g A j2 4 Bl ) A Al aad) il S ke 15 (complement
112 5 4 gha da 2 37 (A1 31ad) A Jual Ladie g Abail) ey Jadh Cuday yaal) iy 1)
. (Donath Landsteiner test) sxld) 4 &liga JLAd) ey JLIAY)

L) AL A g gl AL

(Paroxysmal nocturnal haemoglobinuria (PNH))

G (Fid and) LBIAT (¢ gSall LAY (e dmnks o dlacad ) gl dpin g sS40 54 138
A Sl S g aa il S Al 8 il Al g dmph 8 adl) UMAL A5 e e 3 418
Slisig (e B Ao g ool dnat lin | 4 lA0) gl 8 (ad) 5y dluan cilagina g
aflal) ) g gl glon 5 Jlas 5SISH) S o Adniad g3 LRI Aol o (985 iy SN o L2
ALt o) 48 43aa La) 02 4S5 (Glycosyl-phosphatidylinostol (GPT) anchor)
. (GPI anchor) ) dslia (ol

(MIRL) &3S 5 (DAF) = 48 nall g 3 flia gldad) lisign (e JBY) o oo 5l llia
OSay () JBadY) (pa AdA) A8y ) (5759 Lan daalall Japlilh pgad o o) A Lab g«
Busay Ll g umal) 5 ) zrseall ) 13¢d Liliaal) UBIAL) | daatiall Jand iy ¢y 55 O
SOl A G all 13gd Aagall AL, (Cs-Co) Al daniall qus jal Lpile
ALaLi) and) cly S A8 5 5,41 Jaka aall Jalad ) K5 g Ay gaal) Ao oY) JANS jaad) iy <1
. (pancytopenia) ©lasiall g paull g jaal)

Adnl) aee il o J8 e g T (3 9 0B 4K g (a Jua g Cilid (95 Bl o) )
LiSd LaS Jualad) (alil) duang 38, Jull) o U] el le) 8 aad Al g 4 51 gangd)
sl skl g (Aplastic anaemia) (AwiiU aal) j88 & Glal (PNH defect) o
m&mﬂﬁiﬂﬂdﬁeﬁd\élgﬁ@AﬁM\aﬂAMﬁj.u'a}d\)l.u.n
i il (PNH) 2 a0 ¢ a yall £3 58 (e 338 | D) add) 88 (o daLadY)
. (Acute leukaemia) sl aal) (abay) A Jad)

Cpaali Laddie il 4408 ¢ dlanin) Lade (o< jaad) cily Sl o) Ao (asdldal) adiay
(Al Jd) ) paenall duanall JLEA] AR e g g Ul (laaal) Gy mal) Juas s
(Ham test )
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She A DUSY 2t B

(non-immune haemolytic anaemia)

) Jsaall A Gadalis elidl el il a0 aadl 5l sagaell oY)
(3.5

e iy arhia ladie 4SS0 il @Vlall oda (8 jeal) iy SI) alaas
s (3.21 Jsad) Hhail) (Aelihaay) il Cldaia Vs Jie ) ek
s e g dadall de V) Plic) ge aaldll DoY) aall 8 c¥la
Go—aill g & 5 e A BEMIA e V) 8, sl S
) Bl LA 2 ga s (M) el sagy yeal) il SI e Jualal) ) pall i
(red cell fragments) a3 ald A ((anill

3.5 Jgus
S b Sl Y1 2l 3 L]

‘;CGAMJ:I.QGT\MM‘ aal) il sl )
RV AR . TR PV [ WP - VPN | I

-

Al
Bl 4y gadll 4o Y1 g lB) b cla gt -
(3.21 Jsal il ) elibayl ) Qi) alawa -
LBl ) Gkl alea () el -
o N Gl (g -
Aadal) e oY) Jic) oo aalill Dlady) sl 88 _
Ay gal) adl) JBla) A Dlia -
(TTP) . &) clagiual) 4B 4, 8 6
AU ) (aal paY LA -
 Cundl) aal) Jaiia LS ) -
. pdiial) Ay gadll 4o oY) JAa al) AR5
A el Aol 51 gangd) ALl o
LGsal e
LSl 4la¥l g . dabilald) A fhaal) A 6 o Ailal) Jia (5 g2nl) @
AL gL A gl e Alal) § 3,23 JSAl 93,22 Jead) )
Ao i) cld cilpibaassll g Ag 9aY) * 2 gant) 9 Ay glasSll 31 gal) g A 53Y) @
. S a g g QSUinl) any o gam Jia o gand] g fd 5 IS B 3al
Adlakali b @ o
Sl T s AT 33 sh e adl) Mad) ) g A ga) (e
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B goY) oo Wl ISt i

(Haemolytic anaemia due to drugs)

il g g Jalis ol ) S il Gl Sa (e S of pSaa 6 50 1 )
AL aall Sl S e 53 el ) g OF Jaiaal) (e aall el U
O laall 8 i La i oSl a8 2 a1 e TS 230 gl Gjriue Ll 44
el S Y bl e ) canndl L Aaalel

Co8 e Jludiny) 55 mall e alld D) oy i s (g (e il die
 ALasI o gall 5 4 50Y) alail ia ya 3B g pall G e ST ¢

oo A lpany s dielie e 4l Aanl gy a2l i) ) (5355 4500 Gy
el Lo gl 4401 3y )l

Alia 4y Taally Cig eyt anll il U e A 0081 AT e
L yma (S A 50Y) Jaad il Any

(Toluene) ¢! s 5 (Benzene) cni—ull JHie 41wl ) gall a2y -]
Gl Sl elie o 3 iln 4355 a sl e o4 (Saponin) O sudl s
S i 8 sall p Bl ) gy seall

ol sl V5 (Primaquine) Cn sSb—a i) e &y 0¥ a2y -2
O sle gaell juris 2855 (phenacetin) Gibidl) s (Sulphonamides)
2 3] s stbeaall i pall i (55891 o) yaall AR il S
Sagsa¥ieda da JS e | AN seall cly Sl cle 35 (GOPD)
CAoaphll peall il SN e s i Leila s S e jag G sall Culae
Gllia ld A il 5 4 gl doalad) cile jally 3 oY) (faay et laric
O dliles 5 (Dapsone) O sw—s Jie saw S5all Ay 0¥ (e (e 5
ol ahaa A peall Gl S S ) 058 (sulphasalazine)
baai 5% 5 sanll Al I mhans o LSy e 2 &y 501 iany llin -3
sl A A 3] giall NENeANN (antigens) <aa S JSi ) 52 28
e U (5255 Al b5 USIAN oy o) sal) e e Je i ol tiosdll
fas 3 S Gile ja (penlcﬂhn) Caleetal) ) g2 ‘ELH_J Ladie | yaall @by S
LYl aall 58 ) a5 VLAl Gy B (psdle /o) £ 6 00 SST)
(quinine) ¥ s—=S s (quinidine) cpl—i & J—a iy V) a2y ()
2= (antigens) Slua s mua S (sulphonamides) Jute g sala 1
a2l i g g ae Waalas)

3 A s lacatiall g dlaall e Lielia Tadea o 583 ) o<55 ) dlaaYl
Sl ¢ aing S5 ¢ anll Sl S s (o 535 haa s By gadll 5y 520
Ly a 58 jeall Gl ySI e 3 5 aall ool 5 laa¥) (e doe Ll
z o8l Jaciy 0da andy yeall by )SI I3l ) (g5 Al (8 & dadiall
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OV 34 5 y2e daciadll lapiiwi 2401 4K (the innocent bystander) s
Tadas ST Ll

40 Sl M) g ddpa dpilay jeal) iy JSI mdaney 4 a1 o2 Jagi 3
Liayl Lai) 5 Jadd o) sall aca dgan sl gl 3 ol o gall 0 g g e Badinall
Gl o) paaldl il Sl elie Glacaiue

Slailarall aals g (methyldopa) Lisa Jifle ¢l sall el e S 3.3}3;\]\ -4
o8 (flufenamic acid) ¢l sidé mda gl (mefenamic acid)
(auto immune haemolytic anaemia) 435130 deliall (ye aalill B3 Aol 38 sk
8l dda) 0 Lay ) (warm autoantibodies) i 4513 dlaal ¢ oS5
(suppressor T-lymphocytes) AmS Al 4 slaalll LAY e o) gall

3.21 Kl
B 3 Al e LS e waB (RS Slenad ) e Sl ST U5 pall 3 e
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3.22 el

- el el kit Sl S e el gl Aol o paall LM Clan a0 o p3 ol
Bubinds o Vg A 5 a3 )L it ey Lo ol 055 ol el (3 2 S
it o) e S g b e ST e B Bl o sl (3 Wgdlal) Sk Sl S

3.23 e

Wadao ) il 2las o) S S o il gl Alaesid) o)) paill LS Glias (20 00 o0 03 oo
S (e Bl ey SNk 2l S ety ik e s Sl IS (
O e el a gkl S am L el b 3 Ldb s s sl e
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(Hypersplenism) &Jl>kll b 3

Gl Sl e an pal il Chay oo iy derivg Alladall L 8 el
aie aagi o) OSe Al Clagda g (@Vasad) ) Gl cly iy yeall
L) e s oY Jladall st e () oS () i all

Cnbaall i jall 2ie s g (pancytopenia) Jelidl @il )SU ass )
Jakll 8 aall LA Sladal 5 aaead 3ab ) (e G e 0 138 5 Jadal) adiay
s e onli Gl (el AN A 50 o) 5 La B aaa saly ) llaS
5l e gl pall 3 L ¢ 6K Gl ) Gaal al any 8 Jadall
b Plie) sl seall by S S 5 3 pali e daali dwiSe Gl
p2g] dnbliaall Jlalall adcas 853 3 b yaall iy KU 2L 5 () 50
codle @80 Ll ol sall Can adll 383005 ) sas V)
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Iron Metabolism

Iron Deficiency Anaemia, Other
Hypochromic Microcytic
Anaemias and Iron Overload

ddd- jge 8 P.?\;J\ adl) a8
S S 8 panall § Laall LBl 6 Y1 el 3 ¢ | g
-\g.&}b bJ.G.U MU

el Sluai
COpaindl DS By e IS 8 aaall (el Ll 48 pe 22
- waall i e il pall i 5k
| ssaal) i (e pa il ol i LS Syl d e -4
ot aaall il ey yaall iy QU ALy SIel jadall 5 il
DJ.Qc#ﬂ\‘ﬁcﬁmiﬂ\u‘)m‘j%}ﬂ\}w‘)ﬂw\ﬂ\)‘LAJM\
adll 88 g 4 jall al a1 e aalill aall a8 o 5y 8 A4S A pe -6
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8l 3ok e iy Hhall BS Ao 0 sl (i el (salaall 48 e -7
335300 ) EOlaally Tel g il 3 5ha 0o

Flaallda il Heall oy SI (5 S5 N A el Qw1 A8 2e -8
paall el e 5 Al Sl e aalill il S 5l 5

- 3all dajiall Jpeall Cilielias g ) agll -9

sladl apan 3 le sl anll a6 55l ST g aaal) (el e aalill aall @

et 5l a8 jLa) 5 allall Gl (e 725 ol L asay 5 allal)

058 maall padi e aalill aall j Al Glaldl 8 4ie dazal 55 ) sean

= Al Al AN Qs dualle duan A

0555 (A )3y san 2pall Ga i e aalill ) Jeall (U aall 8 Y]
zaadl al sall GllaS 5 (5l (mfl Al o 2 L) 3 ) sad 300 0 T e
BVl g g 8 Lo L ) A 185 )

o aalill aall 34 uliadll Jualal) g ol sall o e dls 40 el ¢ L
a2l S jall g dpatill (5 58N ) gl (8 Chnia e ()5S0 22l e
C il s el aa ) 8 X

Jarll (8 agalil) Jaray ali (e ¢ 5Sd 2aal) (il () slbaall (o el ;G

Laall GOl

(Metabolism of iron)

(Distribution of iron in the body) awall A Laall a5 45
DAl JS 85 La Bl 8 as g5 ) e o giad ) dpuld) Syl

Lo 3 9 5o 2l adana () 68 llila oLu (Tonized iron) gubiall sl o) Lay
UBTS IR (Hb) O e gangll US> JAala & (Haem) a.).@i\ S e JAld
ps S sl S 5 5 (Mb) (Myoglobin) <Ol (512 5
O i) ¢y paiil 3l S i g 1l ae 3 3l 2ae () &S 6l (Cytochrome)
(Transferrin, ferritin and haemosiderin) Cromas gl 5 ¢
S AL e 5-2 Ul Ul mseal) sl (8 aall A0S pana
O aal s e JS Gl @llal g jaadl il SI 8 (G e sanedl (8 aa g8 2l
Crn o2 2 osie WLl (il ayom ile T e G i g sims el il
s aal 12 015 0 o e dliXy | jeall il SIALS 8 aaall
e e | LSIAN S i) il 35 SOUaell 8 (Mb) i sle sl
LA cllas g albaall 859 Jladall 8 daalldl LIAN 4 (5 38 (0585 aaall (e

. (Kupffer cells) J& sS WA 5 (Parenchymal) 4xtiall LA ) Leae 51 A1)
2o Al sl gL ST gl al e 120 o be sl sl (g5 35 O
Ot saigdl 58 AV & 3 5 (Ferritin) Cn—d)) s Js¥) ol s e
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e (e o pSig elall 8 ol 0 QB S je o 8l | (Haemosiderin)
238 334500 G ST e (gsiag 138 aaall el e (g ging i
O ll L s LSS (e (58 Jlasall W a2 S e (i sasedllain
o At Ol pmaiine 8 0ol A Al il G v saned) el
g Loie Cllgaall Jas 8 o500 U5 a5l L€l 5 48 suadl
. (Perl's acid ferrocyanide method) (saesl ailiu g judll dapia Aol 5
Ol o L | (Prussian blue reaction) (Y o sl Je L slavsall
Ay s jumad vie dawiV) (A Gt Leild elall & 0lsAll QU8 (Ferritin)

(BuY) s ) Jeli ) waall dasa Ao g dina (K DU

) G o) (&S 31 ) Al WU

(Dynamic state of body iron)

Al JAUH (5 5l o ye L 330l JBLA (e B i B ) sy apaall ) 5
aaall e (Biiy ) sal) aaall 138 (e &Y andll | (Transferrin) o sl il
Ly eadl S S1 e (Jle 20 ) U sall 5 seadl iy 1) adasi (e il
S ALLYL (4.1 IS pdail sl (e (aake 20 ) ol Le e s3I
paall (34 OSU e @Rl sl e (pide 5) Cold Lo Jan Lo 301 (lé &l
L s aiagd) Slead) (e dialiaial o3 (sall aaall (e

o eadl il S 4 Sl AW Aol s Ao oy La 300l (e agaal) 411 5) oy
Al s Aanaiall 5 ) AY) LAY ) ndy aaall e aned y dpuasi 55 gucy Al
s2 Asaall s sall dagaall ) sl (3 a2 Gl Cal | aall () i
L sl 5 5 Gle 1 ading 5 483 110-50
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Aol de ol aS A Al
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adll 85l pall yeall iy I
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plake 20
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(Iron absorption) &3 oLzl

Aol A3 i g (5 5t sl 5 gl ol (e JS 8 sl aa g
Laalls sl 3 anal) (e pale 20-10 b Lo (sd IS JSL A ) il
Gidall ) (A saadl Jua¥) (63 G s sl — argd) diea S5 e dadans alakall
2 s sall sa s i gl dlaaall abaa (Sl saall Jua) il daadaYl (s
L Ssae pe JSE e sl as g GlIXS 5 A sl

10 -5 ol be iy aaall (e o2k 5 )3 40al (21 adal) (U1 lusy)
Lass aide 2.0 — 0.5 oylaie Lo Jalag 138 5 alaall 3 4l ity (5301 aall (e
; L i (Y (8 A )b ) seay 2l Gala g

Ledilay g slaadl Aibasdll LAY U8 (e 33 5 Alle Aa o gl (5 3 (i
DSl arn canall ma 33Y) Aad g3 0 0 sl Al S 5e e paall Jaaiy
Ay (815 ) geay (aliag argll e Bidia sl sl (Haem oxygenase)
oabaiad B e muay g Alalll LS jall (any aa A geany adals ) (S
bkl 333 9a sall (Phosphate) <liu sill 5 ( Phytate) <uidall<

B hia s b ) gan Gualy duabiaria) g arell e Bldia ol aaall Gl 0 4008
324l DJHZ"L;.J_“(&)JEJJJ_J\.@J\ UA.AIA) PEA| ))_‘SU'A.AA;U::_»:\})
Glagial) ae Cilaiza (685 sl 53 210y aliaia¥) b SIS (Gastric HCL)
O . Sl i s ) aama A3 (e 08 3135 5 (Complex with peptides)
Al ) J50 o o (Ferric iron) €l jdll 4550 Llay 5 g sall apaall
Llanll 028 | pabatadld QW8 < STl (Ferrous Iron) sl 400l
Al LA 85aa) il (cytochrome b) b as S sibedl dda il 5 Jen
223 (Apical brush border) s e S 4y gaall Alall LG 3 (Las)) A8l
e AU A el LAY Jals () 5 sasaal) 4l acillay apaal) Jan ol
(DM 1) il yaal) J3 ddas 55

e maall pabiatia) Jeuny C el (Ascorbic acid) élu Sl Gasla
Aina (5580 0¥ < J 35 Jule 45Y (onN-haem iron) axed) (e (il
22l e sane e 4 10-5 ey A0E D) pay ey Y sl pabialial )
Gy 5l (8 2aad) () Jlde aaa pe dpuse B ) gean iy (S 6230
G ST aaall 34T 58 Letie | &l (8 peal) iy S 0 65 Jana e 3 e
O3 3L ) (8 vl (e G g 288y e imy 52T g gl ansnd) Lealiagy ) 4
dand J&5 400 aaall (5 38 A2 3 Larie DS GUaall o855 Jladall g aSl) 4
Oabatial) dond Joli oy A 53 pmy a8 (A0 (Sl 8 AS) s
O O 3l 4aS i g () ) 55 Alianall () 5S35 abiaiall de ju Jara (s
aeall 8 4405 y0a)
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2 g 2aall Gabiatel dlae Janlith a1y 4dld () 5 3Al) daall G Cuads 13) W)
s sall 2al) e 750 e AST A 2 g s ladall (e paiaall paal) dps
sl el Al 8 clld iy WS pladal)

D L) Lgia s Ay gmall LBAY Ay ) e laal) il gima (e Jay (530) sl
aaall o o (Transferrin) Cn e 55 cavall saall JEUI Lo 3300 (i 5 50
Gl O sS (Apoferritin) ¢ =) g aay g LAY Jaly Sy
ale gyt a3 () A gaal) Al LAY e aal) 88 J8 | (Ferritin)
Al 33 an 555 038 (il ) AN DAY 1) Aol ANl (o 500 dulee
ae) 8l 4 aal b (Ferroportin) (i) s (oem LA slie e J8U
e Al Ada i) g alait Alaall 0da | (5 e (BB A grall LOAY) pLIa] Apilal)
caalldalal) ) apdal) A 8 Cuaind 4 g jae

waaall e arlaii dlee 038 andds (5 Sl paall Ji Lavie apaall a3 ala 3y
by KU 0585 Jazae 2y 3 Ladie aaall J&s ala 3y Laadl g (Tron stores regulators)
. (Erythroid regulator) BYEN|RUHEN LN NN DD P 1 | gl BEVEN |
(A8 ) Ch g (s A grall LA 8 i La 30D ) 3y Y (g3l anaall )
e Az yall VAL AL )l & aaad) adsy g ) ) A e ki LAY o2a
Sl (555 8 Jeall s LS pandl il 0 ALl sy 8 A il 3330
O Ll 88 S ) as (Ineffective erythropoiesis) Jixdll je jasl)
2 A3 ot 138 5 (s Al sl 3aL 5 (e a1 (e ala gy daall Galiala
axe alla & (Tron atorStores regul) sl o)A alaia (s<sallal) ol
. (Erythroid regulator) sl &by Sl dluls alaia aa (awil)

(Iron Loss) Sy~ O

s 01 lia Jla IS e 4y il (e sl 1 8Y duala 2 a3 Y
) 5 Al LA Gl claaY) 8 3 el LD paieeddl @) dai aaall
54 yaall i e S Cpalll) die | apaall e (g siat il 3 Lgmpan 8
Aaiti il 138 cra S aaall ol il ) oS eloll die Ll Ga gy aile |
G L o gy Janll 5 (5 el Caaal

(ron statusAssessment of i) asadl & Jaad) Ala 4l

O il aullS j)aa 5 La 3001 A cp dan I 38 555 La 30000 s
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(Causes of iron deficiency related to the gastrointestinal tract)
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(Iron loss through menstruation)
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(Treatment of iron deficiency anaemia)
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CELLULAR ORIGIN OF B-CELL LYMPHOMAS
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HIGH AND LOW GRADE LYMPHOMAS
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MEDIAN OVERALL SURVIVAL
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CD20 ANTIGEN AS TARGET FOR IMMUNOTHERAPY
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MODIFICATION OF MACFARLANE'S HYPOTHESIS
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THE FIBRINOLYTIC MECHANISM :
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ABO

blood group determination.
blood group system.
haemolytic disease of
newborn (HDN).
Incompatible transfusion.

ABVD chemotherapy

acanthocytes
achlorhydria
aciclovir
acidified serum lysis test
acrocyanosis
activated partial thromboplastin time
(APTT)
in DIC.

in haemophilia.
heparin therapy.

activated protein C (APC)
in DIC.

resistance.
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acute chest syndrome, in sickle cell

anaemia.

Acute lymphoblastic leukemia (ALL)
acute myeloid leukaemia (AML)
Aetiology.
Classification.
laboratory findings.
with recurrent genetic
abnormalities.
symptoms and signs
therapy-related.

Treatment.

acute promyelocytic leukaemia
(APML. M3)
acute renal failure, in myeloma
acylated plasminogen-streptokinase
activator complex (APSAC)
adenosinediphosphate (ADP)
adenosylcobalamin
S-adenosylmethionine
Adriamycin
adult t-cell lymphoma/leukaemia
(ATL/L)
AIDS/HIV infection
in haemophiliacs.
Lymphoma.
Mononucleosis.
Thrombocytopenia.

transfusion-transmitted.
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alcoholism, chronic
alkylating agents
ALL see Acute lymphoblastic leukemia
allergic reactions, blood transfusions
allopurinol
a2-Antiplasmin
a chain disease
o0-aminolaevulinate synthase (ALAS)
deficiency.
AML see acute myeloid leukaemia
amoxicillin
amyloidosis
In myeloma.
anaemia
adaptive responses

in AML

aplastic see aplastic anaemia.

blood transfusions in
Chronic anaemia.
of chronic disorders.
Fanconi.
haemolytic see haemolytic
anaemia.
in haemolytic disease of
newborn.
hypochromic microcytic.
Causes.
differential diagnosis.
iron deficiency see iron
deficiency anaemia.
macrocytic see macrocytic
anaemia.

mechanisms.
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megaloblastic see

megaloblastic anaemia.

morphological classification.
in myelodysplastic
syndromes.

in myeloma.

normocytic and
normochromic.

pernicious see pernicious
anaemia.

sickle-cell.

Sideroblastic.

symptoms and signs.
Anagerelide
anaplastic large cell lymphoma
(ALCL)
Angiocentric lymphoma
angioimmunoblastic T-cell lymphoma
(AILD)
angioneurotic oedema
Anisocytosis
ankyrin gene mutation
antenatal diagnosis
p-thalassaemia major.
haemophilia.
anthracyclines
anti-A —antibodies
anti-B — antibodies
antibodies
diversity, generation.
therapeutic.
see also immunoglobulins.

Immunophenotyping.
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antibody-dependent cell-mediated
cytotoxicity (ADCC)

anticardiolipin antibodies
anti CD20 antibodies

see also Rituximab.
anticoagulant drugs
anticoagulant mechanisms, natural
anticonvulsant drugs
anti-D antibodies

haemolytic disease of

newborn.

prophylactic therapy.
anti-Fy” antibodies
antiglobulin test
antihaemophilic globulin

see factor VIII.
anti JK* antibodies
anti-K antibodies
antimalarial drug
anti phospholipids syndrome
anti platelet drugs
antirheumatic drugs
anti-S antibodies
antithrombin (AT)

inherited deficiency.
antithymocyte globulin
antithyroid drugs
aplastic anaemia

acquired

aetiology

causes

clinical features

diagnosis
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haematological findings
idiopathic
Pathophysiology
prognosis

aplastic crises

APTT see activated partial

thromboplastin time

arsenicals, organic

ascorbic acid, iron absorption and

Aspergillus infections

aspirin

Auer rods

autoimmune disorders
Autoimmune

thrombocytopenia

thrombocytopenia in CLL

in pernicious anaemia

autoimmune thrombocytopenic purpura
(idiopathic;ITP)
acute
chronic
secondary
azathioprine
babesiosis
bacterial contamination, donor blood
bacterial infections
in lymphoma/leukaemia
in myeloma
neutrophil leukocytosis
postsplenectomy
in sickle-cell anaemia

transfusion-transmitted
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bacterial permeability increasing protein
band cells (stab cells)
basophilia
basophils
functions
morphology
number and life-span
B-cell lymphomas
B cells
EBY infection
function
immunophenotyping
in lymph nodes
origin/differentiation
selection and maturation

See also immunoglobulins

BCL-2
BCR- ABL protein
Bence- Jones proteins
(monoclonal light chains)
benzene
Bernard-Soulier syndrome
bilirubin, plasma
biopsy
bone marrow see under
bone marrow
lymph node
'bite' cells
blast cells
in AML

in myelodysplastic syndromes
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blast crisis

bleeding see hemorrhage / bleeding

bleeding time

bleomycin

blood

bacterial contamination
compatibility
crossmatching

donors, self-exclusion
grouping

loss see haemorrhage/bleeding
plasma-reduced

smears

storage of donated
viscosity, increased see

hyperviscosity syndrome

blood cells

formation see haemopoiesis
functions

morphology

number and life-span

see also specific types

blood count

blood group systems

blood products (components)

irradiation
pathogen inactivation

technology

blood transfusion

in acute haemorrhage/

chronic anaemias
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in aplastic anaemia

associated graft-versus-
host disease

hazards

incompatible

iron overload

massive
in myelofibrosis
in pernicious anaemia

reactions, procedure

in sickle-cell anaemia
in thalassaemia
transmitted infections

(TTIs)

Bohr effect
bone marrow
aplasia see aplastic anaemia
aspiration
in aplastic anaemia
dry tap
erythroid hyperplasia

failure

in AML
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in myeloma
flow cytometry
haemopoiesis
hypercellular

iron stores
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multiple myeloma
myeloid/erythroid (M/E)
ratio
smears
stem cells
stromal cells
trephine biopsy
in aplastic anaemia

in myelofibrosis

bone marrow transplantation (BMT)

allogeneic
complications
indications

in AML

in aplastic anaemia

autologous

in CML

indications

miniallograft/reduced-

intensity conditioning (RIC)
in myeloma
in sickle-cell anaemia

in thalassaemia
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Cancer, folate and
Candida infections, invasive
Carbamazepine

CD3

CD4

CD4 + T cells

CDS
CD7
CD8

CDS8 + T cells

CD10
CD13
CD15
CD 16
CD 19
CD 20
as immunotherapy target
CD22
CD23
CD33
CD34

CD79a
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CD117

CD molecules
cell-mediated immunity
Chaga's disease
Chediak-Higashi syndrome
chemicals, industrial
chemotherapy

in ALL

in AML

in CML

in lymphoma

myeloablative (high-dose)

in myeloma

neutropenic effects

in polycythaemia vera
chlorambucil
chloramphenicol
chlorpromazine
chlorpropamide
CHOP chemotherapy
Christmas disease (factor IX deficiency)
Christmas factor see factor IX
chromium-51 *'CR)-labelled red cells
chronic disorders, anaemia of
chronic granulomatous disease
chronic lymphocytic leukaemia (CLL)
B-cell
T-cell

chronic myeloid leukaemia (CML)
clinical course

laboratory features
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laboratory findings

treatment

chronic myelomonocytic leukaemia, (CMML)
chronic renal failure

anaemia

in myeloma

in sickle-cell anaemia

cimetidine

circulatory overload, transfusion induced

citrate-phosphatate-dextrose

containing adenine (CPD-adenine)

citrate toxicity, transfusion associated
CLL see chronic lymphocytic leukaemia
clotting see coagulation

CML see chronic myeloid leukaemia

CNS lymphoma, primary

coagulation (clotting) cascade

intrinsic/extrinsic system
coagulation disorders

acquired

congenital

tests

vs thrombocytopenia
coagulation factors

inherited deficiencies

see also specific factors
coeliac disease

cold haemagglutinin disease (CHAD)
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colony-forming units (CFU)

complement activation

Cooley's anaemia (B-thalassaemia major)

corticosteroids see steroids
Cotrimoxazole
coumarin drugs
Creutzfeldt-Jacob disease (CJD)
CT scanning, in lymphoma
cutaneous lymphoma- T-cell
cyclin D1
cyclophosphamide
cyclosporin
cytogenetics

AML

CML

lymphoma

Myeloma
cytomegalovirus (CMYV) infection

transfusion-transmitted

cytosine arabinoside

cytotoxic chemotherapy see chemotherapy

dactylitis (hand-foot syndrome)
dapsone
D-dimmers

assay

in DIC

412

& _yaricalf il gSa ilaa g
(Sl Ui danuadlil) ) (168 a0 88
il g ieal) SN 1 (£1.99) g e 955 510
(8199) JomsSa) SigS
Crla g8 & 50
GoSla Al g8 U2 e
A gialll A Co gal) adalal) gl
Agalal) Al LMAY da gial
12 oSl
(5199) dalia g glSilu
(5159) CrossmsiSiba
Ay s1ad) Cliuall g 4 glad) il
AU adll (alay) b
KN
s A adll aliay) A
{rasall
dagialll b
@Sl ol B
LOAL adlaall (g sl (5 gand)
Giob o AL (5 gl
adll JAs
(5159 Sbea gl 1 Cppan il
Eoladl kil dabeal) iy glassily = lall
(g5
(Y5 ) A Dlia )agual) ulgal)
(8199) Qgmla
(LA Ay gl
iealia
L) adl) 45 b

4 gadl) Ao gY) JaNa



deep vein thrombosis
inherited tendencies
therapy/prophylaxix
definsins
deferiprone (L1)
delayed haemolytic transfusion reaction (DTR)
d- storage pool disease
desferrioxamine (DFO)
desmopressin (DDAVP)
in haemophilia

In von Willebrand's disease

DIC see disseminated intravascular coagulation

DICOPAC test

diet

iron intake

vitamin B,
deifferential leucocyte count
diffuse large B-cell lymphoma (DLBC)
digital ischaemia
dihydrofolate reductase
2,3-diphosphoglycerate (2,3-DPG)

in anaemia

in stored blood
Diphyllobothrium latum
dipyridamole
disseminated intravascular coagulation (DIC)

in AML
diagnosis

in incompatible blood transfusions

treatment
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DNA microarray

DNA synthesis in folate and B12 deficincy

Dohle bodies

Donath-Landsteiner antibody
donor lymphocyte infusion (DLI)
Down's syndrome

doxorubicin

2,3-DPG see 2,3-diphosphoglycerate
drugs

inducing aplastic anaemia

inducing haemolygic anaemia

inducing immune thrombocytopenia

inducing neutropenia

inhibiting dihydrofolate reductase

Duffy blood group system

dysphagia, in iron deficiency

EBY see Epstein-Barr virus

ecchymoses

Ehlers-Danlos syndrome

electrophoresis

haemoglobin

monoclonal immunoglobulins

elliptocytosis, hereditary

endocrine deficiency syndromes
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eosinophilia A el LA Baly 5

eosinophils Gl jeall

functions Ledilds

morophology (L slsd sl ) L

numbers and life-span LA gL e e
Epstein-Barr virus (EBV) Db i) A g 8

in blood products pdl) ciliidia A

in Burkitt's lymphoma CuS s daglal

hodgkin's lymphoma and OS2 gh daghal B

immune response deUial) Alaiua)

infection & 9l
erythroblastaemia adll B jaaldl cilag ¥ asag
erythroblasts saal) clag Y
erythrocytes see red cell(s) aall aly <)
erythrocyte sedimentation rate (ESR) saall el <Y J88 de pw

in myeloma s sail a8l A
erythrocytosis see polycythaemia aall il & 3 S
erythroid cells saal) el <Y Al
erythroid hyperplasia sl iy Sl Al i Ja b

clinical features 4 g ) AU

increased iron absorption Laal) (alaia) 544

laboratory evidence G odal) Jall)

in thalassaemia dpapadlil)
erythromelalgia aligall Gl ) ea)
erythropoiesis saall anl) &y S 985

impaired, causing anaemia pall B8 L) g2 4lls

increased, in haemolysis adl) JBlad) b 4saly )

ineffective S paaldl aly Kl e

Jladl
megaloblastic see Megaloblastic daddal) cila g ) 1983
erythropoiesis adl) eSS
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normoblastic

macrocytosis with

sideroblastic

erythropoietin
decreased production
increased production

red cell aplasia induced by

Escherichia coli, verotoxin producing

essential thrombocythaemia
etoposide
exchange transfusions

in haemolytic disease of newborn

in sickle-cell anaemia
Fab fragments
factor V leiden
factor VIla recombinant
factor VIII
antibodies
concentrates
deficiency see haemophilia
gene mutations

levels, bleeding severity and

recombinant

in von Willebrand's disease
factor IX

deficiency

therapy

416

o) oY)
Sl sl S gl
aal)
il g ¥ ¢ gSh G gauaal)
gl
Ol g 9 A Y)
ZLY) Gali
Zuy) sl
saal) oy Sl madi ¥
e aalil)
£ shall A Aaila 435 o1 g8l A8 HaY)
aaaall
) A ggaal) cilaniiall 3 48
(5199) i ga s
il al Jai
rda e aal) Pad)
3% o)
il ol g8
Shiall ol g glall A Q) 3
MV (5) Jals
csalall VIa (17) Jalad
VIII (8) Jeladl
Al Baliaal) alual)
Fall
S 2 ja b el

ag Al 480 ) gl ) ikal)

) A5 Al Sl gl
KYXVA| W ]
adlall g gl
Nl g Qb sla B
IX (9) Jalad)
hdii

aade



factor XII deficincies
Fanconi anaemia
favism

fc fragment

FegRITIA

Fc receptors

FEIBA
ferritin

serum

in anaemias

in iron overload
Ferroportin

ferrous gluconate

ferrous sulphate

fetus, haemopoiesis

fibrin
clot
Generation

fibrin degradation products (FDPS)
in DIC

Estimation

fibrinogen

plasma, in DIC
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fibrinolysis
fish tapeworm
flow cytometry

FLT-3 mutations

fludarabine
flufenamic acid
folate
absorption
deficiency
biochemistry
causes
diagnosis
in haemolygic disorders

megaloblastic changes

treatment

disturbances in metabolism
neural tube defects and
nutrition

red cell

storage and loss rate

vascular disease/cancer and

folic acid
chemical structure
Therapy
follicle center lymphoma (FLC)
follicular lymphoma
fractures, pathological
fresh frozen plasma (FFP)

frusemide (furosemide)
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fungal infections
in bone marrow transplasnt
recipients

in neutropenia

G6PD see glucose-6-phosphatate Dehydrogenase

gall stones
ganciclovir
gastrectomy
iron deficiency

megaloblastic anaemia

gastric atrophy

gastric MALT lymphoma

gastritis, atrophic

gastrointestinal disorders, iron deficiency
gene expression profiling

genetic counselling, in thalassaemia
Genotype

germinal centres

giant metamyelocytes

Gilbert's disease

glandular fever see infectious mononucleosis

Glanzmann's thrombasthenia
Glivec (imatinib)
globin genes
control of expression
mutations
globins
glossitis

in iron deficiency anaemia

in pernicious anaemia

glucose, metabolism in red cells

419

by il (g gand)
&LSJ 1.:-\)5 u.anA gé
alzal)
C¥al) A Al 3
i g8 6 - G g igd) A U g 3d)
51 sall s
($159) sdslSamila
Barall Jlaiing
e aalill sl (ais
cilag Y adual) al) 8
4c P@Lm
darall ) gaua
Loanal) culla La giayd
S saal) dazal) Gilgl)
Laal) (ali g slaa) g bazall il ol
Ol gl g
Lrasadlil) (B daal) 5 Lida)
) i)
dgiall) dhal) b (Eila 3S e
L8hland) il 821 iyl
Sl e
4l gand) claua o) 3458 ] Agsdl) aad)
(Claziall (8 g) Gla e (a sa
($132) dite

Ol Clia

sl e 8 )
& ydal)

il olal

Oluadl) gl

s &Lm ?-ﬂ\ Jﬁ gé
.LJJAJ\ 043.'1
Jusll adll 38 &
) i S b 558 sl i



glucose 6 phosphate dehydrogenase (G6PD)

deficiency
glutathione, reduced (GSH), in G6PD deficiency

glycoproteins (GPs) platelet
GP la
Autoantibodies
GP 11b/111a
goat's milk anaemia
gout
graft-versus-hot disease (GVHD)
acute
chronic
transfusion-associated
graft- versus-leukaemia/lymphoma effect (GVL)

granulocyte colony-stimulating factor (G-CSF)

granulocyte-macrophages colony stimulating
factor (GM-CSF).
granulocytes
concentrates, for transfusion
inherited abnormalities
morphology
pools
see also basophils:;

eosinophils:neutrophils

granulocytopoiesis, ineffective
gray platelet syndrome

growth factors, haemopoietic
haem

haematological techniques, basic

haemochromatosis, hereditary
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haemoglobin (HB)

(Hb) (s sagd)

A (HbA) A Uns s
A; (HBA)) A2 Ol sa
Boston Ol g3 (o o b
C (HbC) C sl gamd
Chesapeake A G G slS gamd
Constant spring il ¢S G ol gasd
E (HbE) E Ol et
electrophoresis s (Sa Ll
embryonic dguzaal) dpiuiall
fetal (HbF) il sl gasgd)
--function 43iB g
Hammersmith Curans pald O ol gasd
Indianapolis oal g Gt (o sle gaun

inherited abnormalities

Ad) ¢l cila gy
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haemoglobin Bart’s hydrops fetalis syndrome
haemoglobin (Hb) concentration

in iron deficiency

Laalf
measurement Al
in polycythaemia vera ARal) jaal) by Sl 5 S (A
. |3
in pregnancy dasd) 2

2l gaal)

reference ranges
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haemoglobin H (HbH) disease

haemoglobinopathies

clinical and haematological
effect

geographical distribution

haemoglobinuria

paroxysmal cold

paroxysmal nocturnal (PNH)

haemolysis

acquired non-immune causes
episodic acute

extravascular

incompatible blood transfusions
intravascular

laboratory evidence

haemolytic anaemia

acquired

immune

non-immune

autoimmune (AIHA)

with cold-reactive antibodies
with warm-reactive antibodies
clinical features

congenital

congenital non-spherocytic
diagnosis

drug-induced

422

(H) Onsle o (2 4
Ot sangd) e
&) 2 g2 gal) S
4 il g
Al el

adiall) Joal) (8 sl sangd) a9
(s s
N gl
Joll (8 sl sangd) 2529
sagd) Al by L)
(A Alall) Ayl o1
adll Jola)
Sl Ll Guisal
sl )
e Nz a
G ga ) adl Jis b
de Y JaN
s sl Jilal

Dy ) s
iSall
sl
Sla )
S el
Lo ) Babaal) slua¥) aa
4dal) aliaal) aluay) ae
&l 2l oY)
sl
EXB IS BT\
el
4931 oo aaldl)



macrocytosis
megaloblastic anaemia in

microangiopathic

haemolytic disease of newborn (HDN)
clinical features
due to anti-A and anti-B
due to anti-D
management

Prevention

haemolytic state
clinical features
compensated
diagnosis
haemolytic uraemic syndrome
haemopexin
haemophilia (factor VIII deficiency)

clinical features

detection of carriers and antenatal

diagnosis
diagnosis
genetics, prevalence and
biochemistry

treatment

haemopoiesis
in adults
extramedullary
intrauterine
postnatal changes
regulation

haemopoietic growth factors
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haemorrhage/bleeding

in acute promyelocytic leukaemia

anaemia due to
in aplastic anaemia

blood transfusion

in DIC

feto-maternal
in haemophilia

haemostatic defects

investigation of abnormal
superficial,in haemostatic defects
in von Willebrand's disease

warfarin-associated

haemorrhagic disease of newborn
haemosiderin
haemostasis
classification of defects
plastelet function

'hair-on-end' appearance

hairy cell leukaemia (HCL)
hairy cells

Ham test

hand —foot syndrome
haptoglobin, serum

Hb see haemoglobin

heart valve, prosthetic

heavy chain disease
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heavy chains, immunoglobulin rearrangements
Heinz bodies
Helicobacter pylori
helper T cells (CD4 positive)
Henoch-schonlein purpura
heparin
induced thrombocytopenia
low molecular weight
hepatic vein thrombosis

Hepatitis, acute non-A, non-B, non-C

hepatitis B
hepatitis C (HCV)
hereditary elliptocytosis
hereditary haemochromatosis
hereditary haemorrhagic telangiectasia
hereditary pyropoikilocytosis
hereditary spherocytosis
HFE gene
high molecular weight kininogen
HIV infection see AIDS/HIV Infection
HLA
Hodgkin’s cells

see also Reed-Strenberg cells
Hodgkin’s lymphoma

classic/non-classic

clinical features

incidence and aetiology
lymphocyte-depleted
lymphocyte-predominant (LPHD)

mixed cellularity
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nodular scherosing

PET scanning

prognosis

Rye classification

staging

treatment
homocystein serum

homocysteine methyltransferase

Howell-Jolly bodies

human leucocyte antigens (HLA)

human T-cell, leukaemia/lymphoma virus
(HTLYV)

humoral immunity

hydroxycobalamin

hydroxyl radicals

hydroxyurea

in CML

in polycythaemia vera

in sickle-cell anaemia
hyperbilirubinaemia
hypercalcaemia, in myeloma
hypersensitivity reactions in transfused blood

hypersplenism
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hyperuricaemia
hyperviscocity syndrome

in CML

in myeloma
hypochromia
hypogammaglobulinaemia
hypothyroidism
ibuprofen
IgA

Paraproteins
IgD

paraproteins

surface expression

IgE
IgG

Paraproteins
IgM

paraproteins

surface expression

imatinib (Glivec)

immunizations
postsplenectomy

in sickle-cell anaemia
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immunocytoma
see Waldenstrom's
(macroglobulinaemia)
immunoglobulins
constant regions (Cy and Cy)
expression on B cells
gene rearrangements
heavy chains see heavy chains,
immunoglobulin
light chains see light chains,
immunoglobulin
monoclonal see paraproteins
structure
variable regions (Vg and Vi)
immunophenotyping

AML

lymphoma
immunosuppressive therapy
in aplastic anaemia

in autoimmune haemolytic anaemia

in autoimmune thrombocytopenic

Purpura
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bone marrow transplant recipient

in red cell aplasia

immunotherapy, lymphoma
Indomethacin

infants, iron deficiency
infarction

in DIC

in sickle-cell anaemia

infections

transfusion-transmitted

see also bacterial infections:

fungal infections: viral infections

infectious mononucleosis
a-interferon
interleukin-3 (IL-3)
interleukin-5 (IL-5)

International normalized ratio (INR)

international prognostic index (IPI)
intestinal bacterial flora, abnormal

intestinal T-cell ymphoma
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intracranial bleeding, in haemophilia 255Ul (2 e A danandl JANa G

intravenous immunoglobulin (Ig) 2,8l JA(Ig) SUall Cd g slad) 8
in autoimmune haemolytic anaemia S Ul iy Al 56 B
S
in auto immune thrombocytopenic Cilagdual) 48 4y 8 4 b
Purpura S e lial

intrinsic factor

I Jalad)
antibodies A 3aliaal sl
deficiency AR Jalal) et
Iron Laall
absorption dalaial
body distribution POVEN g RIS P!
Kinetics PUFES g JPREN L PN
depletion / deficiency Auall g Laal) A
serum measurements (MS\ Jaa ‘_g Al d
see also iron deficiency anaemia aalill anll 8 Loy i)
Laall ali e
loss Qaal) oy)add
marrow stores aliall B3 sl g jha
metabolism Laad) GO
overload POVEN{ g VRSN WO g
in thalassaemia dpaudll) B
treatment e
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serum
status, assessment
therapy
iron deficiency anaemia
causes
clinical presentation
haematological changes
prevalence
serum measurements
treatment
jaundice
neonatal
jejunal resection
Kallikrein
kaolin-cephalin clotting time
Kell blood group system
kernicterus
Kidd blood group system
koilonychia
lactate dehydrogenase, serum
Lactoferrin
large granular lymphocyte leukaemia (LGL)
large granular lymphocytes (LGLs)
leg ulcers, chronic

leucocyte-poor red cells
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leucocytes (white cells)

abnormalities

antibodies, transfusion reactions

counts see white cell count

functions

morphology

number and life-span
leucocytosis
leucoerythroblastic reaction
leucopenia
leukaemia

acute, transformation to

secondary

vs lymphoma

see also specific types
light chains, immunoglobulin

monoclonal (Bence-Jones proteins)

rearrangements
liver disease, coagulation disorders
lupus anticoagulant
lymph nodes

enlarged, in lymphoma
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germinal centres

primary follicles

lymphoblastic lymphoma
Lymphoblasts
lymphocytes

counts

functions

large

large granular (LGLs)

life-span

precursors

reactive
small

see also B cells; T cells

lymphocytopenia (lymphopenia)
lymphocytopoiesis
lymphocytosis

persistent

transient

lymphoid cells
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lymphoid stem cells

lymphoid tissue

structure

lymphoma

aetiology and epidemiology
AIDS-related

cellular origin

clinical features

cytogenetics and molecular aspects

diagnosis

high and low grade

immunophenotyping

nodal and extranodal

prognosis

REAL/WHO classification

Staging

treatment and management

vs leukaemia

see also Hodgkin's lymphoma;
non-Hodgkin's

lymphoma: specific types
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lymphoproliferative disorders
lysozyme

macrocytes

macrocytic anaemia

with Megaloblastic

see megaloblastic anaemia

macrocytosis

with normoblastic erythropoiesis

macrophage colony-stimulating factor (M-CSF)
macrophages
in haemolytic anaemia

megaloblast ingestion

phagocytosis of red cells

major histocompatibility complex (MHC)

malabsorption
folate deficiency
iron deficiency

vitamin By, deficiency
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malaria
GO6PD deficiency and
haemoglobin S and
thalassaemia and
transfusion-transmitted
MALT lymphomas

mantle cell lymphoma (MCL)

marginal zone B-cell lymphoma

M band
mean cell haemoglobin (MCH)
in children
mean cell haemoglobin concentration (MCHC)
mean cell volume (MCYV)
in children
in iron deficiency

in megaloblastic erythropoiesis

in pernicious anaemia
mefenamic acid
megakaryoblasts
megakaryocytes

megakaryocytopoiesis
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megaloblastic anaemia

of pregnancy in haemolytic disorders

see also folate deficiency; vitamin

B deficiency

megaloblastic erythropoiesis

Bi;-and folate independent causes

blood picture

causes
megaloblasts
melphalan
memory B cells
menustration, iron loos
mepacrine
metamyelocytes

giant
methaemalbuminaemia
methionine synthesis, failure of
methotrexate
methylcobalamin
methyldopa
5,10-methylenetetrahydrofolate

methylmalonic acid, serum
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methylmalonyl CoA mutase
S5-methyltetrahydrofolate

microarrays, DNA

microcytes

microcytosis
B,-microglobulin, serum
microspherocytes

MLL gene

MNSs blood group system

monoblasts

monoclonal gammopathy of undetermined

significance (MGUS, benign monoclonal

gammopathy)

monocytes
functions
morphology
number and life-span
monocytopoiesis
monocytosis
mononuclear phagocyte system

MOPP chemotherapy

mucosa-associated lymphoid tissue (MALT)

lymphomas
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¢-MYC gene, translocations

mycoplasma pneumonia
mycosis fungoides
myeloblasts
leukaemic
Myelocytes
myelodysplastic syndromes (MDS)
myelofibrosis
marrow biopsy

in polycythaemia vera

myeloid cells
neoplastic disorders
myeloid/erythroid (M/E) ratio
myeloid stem cells
myeloma, multiple
clinical features
diagnosis
laboratory findings

prognosis

relapsed and refractory disease

treatment
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vs monoclonal gammopathy of

uncertain significance

myeloma kidney
myeloperoxidase

deficiency
myeloproliferative disorders
myoglobin (Mb)

NADPH, in G6PD deficiency

NADPH oxidase

natural Killer (NK) cells

neural tube defects

neurological symptoms
in myeloma

in pernicious anaemia

in vitamin By, neuropathy

neutropenia

in AML

in bone transplant recipients
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neutropenic sepsis
neutrophils count
neutrophils granulocytopoiesis
neutrophils leucocytosis (neutrophilia)
neutrophils

Dohle bodies

dysplastic

functions

hypersegmented

inherited abnormalities

life-span

microbicidal mechanisms

morphology

myeloperoxidase see

myeloperoxidase

toxic granulation
nitroblue tetrazolium (NBT) test
Nitrofurantoin
nitrous oxide (N,O)
non-Hodgkin's lymphoma

classification

prognosis

relative incidence of different types

staging
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non-steroidal anti-inflammatory drugs

normoblasts
macrocytosis with
normochromia
normocytes
omeprazole
orotic aciduria
osmotic fragility test
oxygen (O2) dissociation curves
oxymetholone
packed cell volume (PCV)
estimation
in polycythaemia

reference range

painful crises, in sickle-cell anaemia

pancytopenia in aplastic anaemia

Causes

paraproteinaemias

benign (monoclonal gammopathy

of undetermined significance)

see also myeloma, multiple

paraproteins

in myeloma
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in Waldenstrom's macroglobulinaemia

paroxysmal cold haemoglobinuria
paroxysmal nocturnal haemoglobinuria (PNH)
parvovirus B19 infections
Paterson-Kelly syndrome
Paul-Bunnel test
PCYV see packed cell volume
Pelger-Huet anomaly
penicillin, causing haemolysis
peripheral blood stem cells (PBSC)
harvest
infusion
peripherall T-cell lymphomas, unspecified (PTC)
pernicious anaemia
clinical features
diagnosis
haematological and biochemical
changes
treatment
Petechiae
Phagocytosis
Phenacetin

Phenotype
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Phenylbutazone
phenytoin sodium
Philadelphia chromosome
phlebotomy see venesection
phosphorous-32 p) therapy
Pica
plasma, fresh-frozen (FFP)
plasma cells
in myeloma

Plasmacytoma, solitary
Plasmin
Plasminogen
plasminogen activator inhibitor-1 (PAI-1)
plasmodium falciparum malaria
Plasmodium vivax malaria
platelet (s)

concentrates

counts

in autoimmune thrombocytopenic

purpura
bleeding time

in DIC

in essential thrombocythaemia
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failure of production
formation
function
abnormalities
inherited defects
tests
life-span
morphology
shortened survival
splenic pooling
transfusions
in aplastic anaemia
platelet factor 4
Plummer-Vinson syndrome
PML gene
poikilocytes

tear drop

poikilocytosis

polychromasia

polycythaemia
apparent
secondary

stress (spurious)

445

gali) S
LS
Ledilla g
(PRCREAT R
a3 ) gal) L) gil)
<l JLasy)
L e s
s sall LIS
Ll g L& jas (s2a b
Jakl) & Lgagaas
Sladal) Ja
A ) 3 b
4 o) daiual) Jale
Opdd saly da Plia
PML (&>
AL LAY
JS ) dmaal) yaal) iy <)
(4aa)
ALyl paal) iy ) 8 S
Ot aans
aal) iy <) 8 i
4 el
ERPLA]
A K1) paad) iy <) 35S

addal) p8 o 4l



true
vera

polymorphonuclear leucocytes (polymorphs)
see also neutrophils

'popcorn’' cells

positron emission tomography (PET) scanning

post-transfusion purpura

post-transplant lymphoproliferative disorder
(PTLD)
potassium supplements, in pernicious anaemia

precursor B-lymphoblastic leukaemia/lymphoma

precursor T-lymphoblastic leukaemia/lymphoma

pregnancy
anaemia
anticoagulation in
folic acid supplements
haemoglobin concentrations
iron deficiency
iron supplements
prethrombotic state
Primaquine
progenitor cells, haemopoietic

regulation
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proliferative sickle retinopathy (PSR)
prolymphocytic leukaemia B-cell
Promonocytes

Promyelocytes

Pronomoblasts

Prostacyclin

Prostaglandins

prosthetic cardiac valves

protamine sulphate

protein 4.1 deficiency

protein C

activated see activated protein C

inherited deficiency
protein S

inherited deficiency
Prothrombin
prothrombin allele G20210A
prothrombin time (PT)

in DIC

in haemophilia

in vitamin K deficiency
Prussian Blue reaction
pulmonary embolism (PE)

pure red cell aplasia
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Purpura

non-thrombocytopenic

post-transfusion

simplex

thrombocytopenic see
thrombocytopenic purpura

pyrexia, transfusion-associated
pyridoxal phosphate
Pyrimethamine

pyrogens, causing transfusion reactions

pyropoikilocytosis, hereditary
pyruvate kinase deficiency
radiotherapy
in lymphoma
in myeloma
neutropenic effects
total body
ranitidine
RARa gene

REAL/WHO classification of lymphomas

red cell (s) (erythrocytes)

Cr-labelled
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agglutination tests

aplasia, pure

concentrates

count

counters

damaged/abnormal

destruction
increased

enzyme abnormalities

functions

glucose metabolism

indices

iron

leucocyte-poor

life-span

measurements

reduced
mass
mechanical trauma
membrane defects

morphology
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refractory anaemia (RA)
with excess blasts (RAEB)

with ring sideroblasts (RARS)

renal failure
in myeloma

in transfusion reactions

see also chronic renal failure

respiratory tract infections,

in myeloma
all trans-retinoic acid (ATRA)
reticulin fibers
reticulocyte count
reticulocytes
reticulocytosis

all trans-retinoic acid (ATRA)

Rh blood group system
blood group determination
blood group system

D antigen
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haemolytic disease of newborn

incompatible blood transfusion
ring sideroblasts
risk tolerance
ristocetin test
Rituximab

in diffuse large B-cell lymphoma

Romanowsky stains
rouleaux formation

saline, adenine, glucose and mannitol (SAGM)

Salmonella infections of bone
saponin
Schilling test

schistocytes

Schumm's test

sepsis, neutropenic

Serious Hazards of Transfusion (SHOT)

Committee

Sezary cells
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Sezary syndrome
shift to the left

Shigella dysenteriae, shiga toxin-producing

sickle-cell anaemia
sickle-cell trait
sickle solubility test
sideroblastic anaemia
silver staining
skeletal lesions
in B-thalassaemia
in haemolytic anaemia
in multiple myeloma
small lymphocytic lymphoma (SLL)
smears, preparation and staining
spectrin
spherocytes
spherocytosis, hereditary
spinal cord compression, in myeloma

subacute combined degeneration

splenectomy

in autoimmune haemolytic anaemia
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in autoimmune thrombocytopenic
purpura

in hereditary spherocytosis

in myelofibrosis

in thalassaemia

splenic lymphoma
splenic sequestration syndrome
splenomegaly
causing thrombocytopenia
in haemolytic disorders
hypersplenism
in myelofibrosis
in thalassaemia
stagnant loop syndrome
stem-cell factor (SCF)
stem-cell factor receptor (CD 117)
stem cells, haemopoietic
lymphoid
myeloid
peripheral blood see peripheral
blood stem cells
pluripotent

regulation
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steroids (corticosteroids)

in autoimmune haemolytic anaemia

in autoimmune thrombocytopenic
purpura
in myeloma
neutrophil leucocytosis after
STIS71 (imatinib)
streptokinase
stroke, in sickle-cell anaemia
subacute combined degeneration of the cord
sulphasalazine
sulphinpyrazone
sulphonamides
superxoide (07)
supportive care

in AML

in aplastic anaemia
bone marrow transplant receipients

suppressor-cytotoxic T cells (CD8-positive)

syphilis

systemic lupus erythematosus (SLE)

target cells
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T-cell lymphoma
T-cell receptor (TCR) gene rearrangements
T cells

depletion, donor bone marrow

in EBV infection
function
in lymph nodes
maturation
origin/differentiation
tear drop cells
telangiectasia, hereditary haemorrhagic
tenase reaction

terminal deoxynucleotidyl transferase (TdT)

thalassaemia
a -thalassaemia trait
o’- thalassaemia trait
o'- thalassaemia trait
B-thalassaemia
heterozygous
homozygous
intermedia

major
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geographical distribution
iron overload
thalidomide
thrombin
thrombin time

in DIC

thrombocythaemia, essential
thrombocytopenia

in AML

causes
features of bleeding due to

neonatal alloimmune

platelet transfusions
thrombocytopenic purpura

autoimmune (idiopathic) see:

autoimmune thrombocytopenic

purpura
immune
causes
drug-induced
thrombotic (TTP)
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thrombocytosis
thrombolytic drugs
thrombophilia
thromboplastin time, partial activated
see activated partial thromboplastin
time
thrombopoietin (TPO)
thrombosis

in DIC

in essential thrombocythaemia

therapy/prophylaxis
thrombotic thrombocytopenic purpura (TTP)

thromboxane A,

thymidylate synthase

thymocytes

Thymus

tissue factor (TF)

tissue plasminogen activator (t-PA)
recombinant

Tolbutamide

toluene

topoisomerase Il inhibitors
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total iron-binding capacity (TIBC)
toxoplasmosis
tranexamic acid
transferrin
saturation
serum

transferring receptor, serum

transfusion-transmitted infections (TTIs)

translocations

in AML

in lymphomas

see also Philadelphia chromosome

tropical spastic paraparesis

tropical sprue

uric acid, serum
urokinase

VAD chemotherapy
vascular disease, folate
vaso-occlusive episodes
veganism

vegetarian diet
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venesection
in hereditary haemochromatosis
in polycythaemia

venous thrombosis, deep
see deep vein thrombosis

viral infections

in bone transplant recipients
lymphocytosis
thrombocytopenia
transfusion-transmitted

see also specific infections

vitamin B,

absorption

chemical structure

deficiency
biochemistry
blood picture
causes
diagnosis
folate deficiency and
megaloblastic changes

disturbances in metabolism

diversion of dietary
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inadequate release from food

neuropathy

nutrition

serum

storage and rate of loss
vitamin K

antagonism by warfarin

deficiency
von Willebrand factor (VWF)
concentrates
von Willebrand's disease
Waldenstrom's macroglobulinaemia

(WM;immunocytoma)

IgM paraprotein

treatment
Warfarin
white cell count

in AML

in CML

differential

in polycythaemia vera
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white cells see leucocytes (Cand) <y < J.L'ﬁi) o) el <l
Whooping cough (@La)) Sl )

women, causes of iron deficiency gl die aaal) all il

461



Leukaemia

Acute lymphoblastic leukaemia ( ALL)
Acute myeloblastic leukaemia ( AML)
Chronic lymphocytic leukaemia (CLL)
Chronic myeloid leukaemia (CML)
Acute promyelocytic leukaemia

( APML.M3)

Adult T-cell leukaemia

Basophilic leukaemia

Blast cell leukaemia (=stem cell
leukaemia)

Chronic granulocytic leukaemia
(= chronic myelocytic leukaemia)

Chronic myelocytic leukaemia

Embryonal leukaemia (=stem
cell leukaemia)

Eosinophilic leukaemia.

Granulocytic leukaemia
(=myelocytic leukaemia)

Plasma cell leukaemia

Hairy — cell leukaemia
Histiocytic leukaemia

Acute monocytic leukemia
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Lymphocytic leukaemia
Mast cell leukaemia

Mega Karyocytic leukemia
Monocytic leukaemia
Myeloblastic leukaemia
Myelocytic leukaemia

Myelomonocytic leukaemia

Neutrophilic
leukaemia(=granulocytic
leukaemia)

Plasma cell leukaemia

Plasmacytic leukaemia
Promyelocytic leukaemia

Splenic leukemia

Stem cell leukemia

Large granular lymphocyte
leukaemia (LGL)

B-cell prolymphocytic leukaemia

Sarcoma cell leukaemia

Subleukaemic leukaemia
( = aleukaemic leukaemia)

Undifferentiated cell leukaemia

s\ ol

Ll W31 ol
st 1 ol
Sl ) oLy
Sl gy S sE ol
S polagl

S5 by olan)

(Sl plagl ) OYud! plag)
W g5l olian!

by Pl

dy 8\ ) ol

Jlb ol

W1 s ol

doseiad) ded-) Ol slielll pliag)

LU oy sl Gl ol

WIS o0 585l bz

Y pla) Plam o pla

(P\enl

8 plozadUt W1 ol



Dohle bodies
Howell-Joly bodies
Heinz bodies

anti-A -antibodies
anti-B - antibodies
anti CD10 antibodies
anti-D antibodies
anti-Fya antibodies
anti Jka antibodies
anticardiolipin antibodies
infarction

ristocetin test

nitroblue tetrazolium

test

(NBT)

osmotic fragility test

Paul-Bunnel test

sickle solubility test

Schumm's test
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Schilling test

Adriamycin

coumarin drugs

non-steroidal anti inflammatory

Monoblasts

Lymphoblasts

Myeloblasts

Megaloblast
Megakaryoblasts

Normoblast
Azathiprine

Acyclovir
Women,causes of iron
deficiency

neurological symptoms
nitrous oxide (N2O)
a2-antiplasmin

reticulin fibers

liver disease, coagulation

anagerelide
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anthracyclin
oxymetholone

omeprazole

Terminal deoxynucleotidyl
transferase (TdT)

STI571 (imatinib)
splenectomy

jejunal resection

tropical sprue

Post-transplant iymphoproliferative
disorder (PTLD)

T-cell receptor (TCR)
gene rearrangements

proliferative sickle
retinopathy (PSR)

Potassium supplements

in pernicious anaemia
Mycoplasma pneumonia
salmonella infections of bone

prothrombin allele G20210A

imatinib (Glivec)

sepsis, neutropenic
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interleukin-3 (IL-3)

interleukin-5 (IL-5)

translocations

indomethacin

myeloperoxidase

NADPH oxidase

NADPH

thymidylate synthase

methylmalonyl CoA mutase

lactate dehydrogenase, serum

Glucose - 6 - phosphate
dehydrogenase (G6PD)

pulmonary embolism (PE)

spinal cord compression, in
myeloma

dactylitis (hand-foot syndrome)

hepatitis B
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hepatitis C

respiratory tract infection

thrombolytic drugs

anticoagulant drugs

anti platelet drugs

adenosinediphosphate (ADP)

ring sideroblasts

normoblasts

polychromatic normoblasts

megaloblasts

myeloblasts

Causes of iron deficiency

Aspirin

lymphoproliferative disorders

AIDS/HIV infection

myeloproliferative disorders

myelodysplastic disorders
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monoclonal gammopathy of

undetermined significance

(MGUS,benign monoclonal

gammopathy)

neutropenic sepsis

Prothrombin

fresh frozen plasma

plasma, fresh-frozen (FFP)

Macrophages

Benzene

penicillin, causing haemolysis.
Haemoglobinuria.

paroxysmal cold haemoglobinuria

March haemoglobinuria.

Paroxysmal nocturnal
Haemoglobinuria ( PNH )

Haemosiderinuria

Haematuria

Babesiosis
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Bradykinin

BCR- ABL protein

Bence- Jones proteins

Prostacyclin

Prostaglandins

gene expression profile

Premaquine

Plasminogen

Plasmin

Phagocytosis

Bleomycin

Pyrimethamine

orotic aciduria

Busulphan

Disseminated intravascular
coagulation (DIC)
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Transferrin

Mean cell haemoglobin concention
(MCHC)

differential diagnosis

morphological classification

Immunizations

Veganism

CT-Scanning

positron emission tomography
(PET) scanning

graft-versus-
leukaemia/lymphoma
effect (GVL/L)

Bohr effect

circulatory overload transfusion
induced

venous thrombosis/ deep vein
thrombosis

Fibrinolysis
Iron overload

risk tolerance
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Birth control

Thrombosis

Congenital Thrombophilia

Citrate toxicity transfusion
induced

Pelger-Huet anomaly

REAL/WHO classification of
lymphoma

Splenomegaly

Polychromasia

Allergic Transfusion Reaction

leucoerythroblastic reaction

Delayed haemolytic Transfusion
Reaction (DTR)

tenase reaction

Prussian Blue reaction

hypersensitivity reaction

Koilonychia

DNA microarray
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Lymphocytopoiesis

neutrophils granulocytopoiesis

megaloblastic erythropoiesis

Monocytopoiesis

Megakaryocytopoiesis

Erythropoiesis

Platelet aggregation

Myelofibrosis

Bacterial contamination of
donor blood
haemopoietic regulation

Subacute combined degeneration
of the cord

,hereditary haemorrhagic
telangiectasia
rouleaux formation

Tolbutamide

Globin gene expression

Antenetal diagnosis in
p-thalassaemia major
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Antenetal diagnosis in
haemophilia

Toluene

VAD chemotherapy

ABVD chemotheraby

thromboxane A,

Thalassaemia

Alpha - Thalassaemia

Beta - Thalassaemia

Delta beta - Thalassaemia

Delta - Thalassaemia

Hemoglopin C - Thalassaemia

Hemoglopin E - Thalassaemia

Hemoglopin S - Thalassaemia

Sickle —cell- Thalassaemia

Thalassaemia intermedia

Thalassaemia major

W e G B L el
(S35 cado ) g
VAD LS ialt 443 5

ABVD LS i3 2 5

(,.

A2 S 530 5

(s M Ll g A0l Ll jaa Bala)

Ao )

W LomsS

L WIS Lot

L daeH!

C sk sdl — Ao
E sl ol — Lol
S i sl el — dear
Adond! B3 — Ao
(s 3 Ao

S S o™

474



Thalassaemia minor & b dar™S

L R
Thalassaemia minima
Thalassaemia trait (L) A ) — Lo
O S Lot 316l e ) o J
thrombopoietin (TPO) s M om) s
(&) Ol diall
Thromboplastin Ol g 9 5
Thrombin R LT
Thalidomide (A1 0 85 ot St 5153 ) o 5ol
D- dimmers (SE15.8) 15 & 5
PML gene PMLU?,
Donath-Landsteiner antibody s Y S g3 SLall g
antithymocyte globulin i ) Wseld sLiall ¢y g sl
reduced glutathione, J ol O 43U gl
Ganciclovir (5135 ) pd K il
Salmonella infections of bones plaall Sy Lol A sodudt 4 5
Shigella dysenteriae, shiga ki) Ol doesdl) Adietd) e g

toxin-producing
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ferrous gluconate
glycoproteins (gps) platelet
mononuclear phagocyte

system

ABO blood gvoup system

Kell blood group system

MNSs blood group system

Rh blood group system

RARa gene

MLL gene

Iron

Pregnancy

Brucellosis

pyrexia, transfusion-associated

prethrombotic state

packed cell volume (PCV)

mean cell volume (MCV)

Gall stones

476

391 o S

Sloedaall Ol g 1 Sl
Sl g el ) U1 e
ABO sl

S ol i Al
MNSS .01 i U

Rh al) Az Az

Iy oer

MLL JJe o

Lo

Jast

ikl o

?'U‘ M dlall o3
! b b Al

s g1 a1 Dy S e
o S i S o



tranexamic acid oSS N 22

folic acid S ) az
mefenamic acid ‘| ;U‘u‘z?
Hydrochloric acid (HCI) in the Ball (3 ey oS bl am
stomach. ¢

uric acid, serum ?'U‘J*“L?&i)ﬁ“u‘?
methylmalonic acid, serum f"j‘«.}wé&}’"‘&":‘ﬁ
i(:g;avenous immunoglobulin Ly J=1s (1g) &s"w o S i

poikilocytes A U
plasma cells EWSLWIRRES
B-cells U1 U
T cells 45U U
Suppressor-cytotoxic T cells il 8 o - LS 5L G-
(CD8-positive) Lol il
helperT cells (CD4 positive) 4 o5 —w Basl ) AU U

i
thymocytes dg ¢d) U
stem cells, haemopoietic (ol W B S ) desddt WS-
lymphoid stem cells & 9liell) A dd HS-)
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myeloid stem cells

peripheral blood stem cells

(PBSC)

progenitor cells,

normocytes

reticulocytes

band cells

acanthocytes

lymphoid cell

natural killer (NK) cells

myeloid cells

Target cells

sickle-cell trait

Thalassaemia trait

human T-cell

Deep veins thrombosis

hepatic vein thrombosis

memory B cells

megakaryocytes
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Reed-Sternberg cells

Sezary cells

tear drop cells

Hodgkin’s cells

Spastic Paraparesis

metamyelocytes

giant metamyelocytes

amyloidosis

Von Willebrand disease

leucocyte-poor red cells

Haemochromatosis

toxoplasmosis

chronic granulomatous disease

gout
cold haemagglutinin disease

(CHAD)

Gilbert's disease
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Coeliac disease

Storage pool disease

Fish tape worm

international prognostic index

DNA

dipyridamole

doxorubicin

desmopressin

desferrioxamine

"0

Sygtemic lupus erythematosus
(SLE)

Sickle Haemoglobin solubility

Toxin

RNA

(o)

ranitidine
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rituximab

electrophoresis

Ribosome

IgM paraproteinemia

bone marrow transplantation

prothrombin time (PT) in DIC

activated partial
thromboplastin time (APTT)

thrombin time

bleeding time

Blood clotting time

eosinophilia

Neutrophilia

Acrocynosis

paraproteinaemia

shift to the left

Homozygote

Heterozygote
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spectrin

steroids (corticosteroids)
Whooping cough

total iron-binding capacity
(TIBC)

Stroke, in sickle-cell anaemia

light chains, immunoglobulin

normochromia

saponin

cyclosporin
cyclophosphamide

cyclin D1

Streptokinase

erythrocyte sedimentation rate
(ESR)

protamine sulphate

ferrous sulphate

Sulphasalazine
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Sulphinpyrazone (5133 ) 83390 sl

pronomoblasts By gud) o1 Sl g Y1 il
promyelocytes Ol il Sldhw
Prolymphocytes b sldelll i
Promonocytes Sl ) Slddw
malabsorption Pyl s g
Superxoide (07) dnS T g3 g
Sulphonamides (s133) jv\-ﬁi,d\élw
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(3 iy il
CD4 4 s o
CD5 5 s =
CD7 7 s =
CD8 8 e -
CD10 10 ¢ -
CD13 13 & =
CD15 15 5 o
CD 16 16 ¢ -
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CD 19

CD 20

CD22

CD23

CD33

CD34

CD79 a

CD117

M Band

schistocytes

pica

silver staining

platelet (s)
Dysphagia in Iron deficiency
anaemia

Romanowsky stains

methylene blue stain
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Supravital stain

Chromosome

Cytogenetic

Philadelphia chromosome

Microcytosis

prosthetic cardiac valves

Myasthenia

Thrombasthenia

agglutinating antibody

anti A antibody

menstruation, iron loss in
women

vegetarian diet

spectrin gene mutation

ankyrin gene mutation

Genetic mutation
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factor Vlla

factor VIII

factor VIX

factor XII

granulocyte-macrophages
colony stimulating factor (Gm-
CSF).

factor v Leiden

tissue factor (TF)

platelet factor 4

macrophage colony-stimulating

factor

Von Willebrand factor (VWF)

Acute renal failure

reticulocyte count

neutrophil count

Flow cytometry
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White cell count
neutrophils
AIDS/HIV infection
Chromium-51 (*'Cr)

transfusion-transmitted
infections
(TTls)

Cytomegalovirus infection

viral infections

Parvovirus B19 infection

EBYV infection

Auer rods

Alkylating agents
chemical agents
lymph nodes

ABVD chemotherapy
Chop chemotherapy
Radiotherapy

Phosphorous — 32 theraoy
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venesection in hereditary
haemochromatosis and in

polycythaemia

Phlebotomy venesection

Growth factors

Neural tube defects

thymus

immunoglobulins

Paraproteins

IgA

igD

IgE

IgG

igM

B2-microglobulin, serum

Fibrin

fibrinogen
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Fragmented red cells

Compatibility testing

Ham test

Cross matching

hyperbilirubinaemia

hyperuricaemia

achlorhydria

hypercalcaemia, in myeloma

Hyperviscosity

Hyper sensitivity

hypersplenism

Iron overload

Purpura

Purpura simplex

post-transfusion purpura

non-thrombocytopenic

purpura

thrombocytopenic purpura

thrombotic thrombocytopenic

purpura (TTP)

autoimmune
thrombocytopenic purpura
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Henoch-Schonlein purpura
Failure of methionine

synthesis

renal failure

ABO blood group

Rh blood group system

Mycosis fungoides

Anaemia

Fanconi anaemia

Anaemia of chronic disease

Sideroblastic anaemia

acquired hemolytic anaemia

acute anaemia

acute hemolytic anaemia

acute posthemorrhagic anemia

Addison's anaemia (->
permicious anaemia)

Aplastic anaemia

AN S g By B 2

G sl) 0SS S8

$ 58 Jod

ABO a4 dl2b

Rh a1 i

(M1 o sl ) Wt b
ot B

GG o

Ba 1 2 N1 (a3
Slo g )Y (sbgadt a1 b
S YT 2l 28
S et 28

U1 ALY ey b
Ol LW U1 al

é}}mﬂégﬂ‘ e.ﬂ\ J.&B

WW‘ e.ﬂ\ J.i&

490



Autoimmune hemolytic anaemia

Congenital hemolytic anaemia

Congenital hypoplastic
anaemia

Congenital nonspherocytic
hemolytic anaemia

Coolyey's anaemia (-> beta-
thalassemia)

Elliptocytotic anaemia (->
elliptocytosis)

Fanconi's anaemia (=Fanconi's
pancytopenia)

Folic acid deficiency anaemia

Fragmentaqtion hemolytic
anaemia

Glucose-6-phosphatae
dehydrogenase deficiency
aneamia

Goat's mild anaemia

Heinz-body anaemia

Hemolytic anaemia
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Hemorrhagic anaemia

Hereditary nonspherocytic
hemolytic anaemia

Hereditary siderblatic anaemia

Hyopchromic anaemia

Hypoplastic anaemia

Immunohemolytic anaemia

Infectious hemolytic anaemia

Microangiopathic hemolytic
anaemia

Nonspherocytic hemolytic
anaemia

Normochromic anaemia

Normocytic anaemia

Nutritional anaemia

Posthemorrhagic anaemia of
newborn

Primaquine-sensitive anaemia
(-=>glucose-6-phosphate
dehydrogenase deficiency
anaemia)
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Pure red cell anaemia oy S e N EIF XU

(‘;E;J\) S 2l
Pyridoxine-responsive anaemia S 9kl ot ("U‘ A
Refractory sideroblastic Sl g, Y1 (Gl 93 O 1 all 3
anaemia
Renal failure anaemia S A Jadh o @l a2
Secondary anaemia S pul ) 28
Sideroblastic anaemia Sle g1 (g1 adl b
Spherocytic anaemia WIS g5 SV ot b
Traumatic anemia e adl B
Megaloblastic anaemia Sla g 1 M‘ ?'U‘ b
Refractory anaemia (RA) IR Cy\"“ &.5'”'“ ("U‘ )
aplastic anaemia LI
sickle-cell anaemia &,A\ ?'U‘ b

iron deficiency anaemia L) el s r"'-“ ("U‘ b
pernicious anaemia J-UJ‘ ?'U‘ I

Macrocytic anaemia f,_;.\ Q\_,Jgﬂ j.S ("U' J,a_é
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Favism

Pyridoxine phosphate

Vitamin K

Vitamin B6

vitamin B2

Ferritin

Cytomegalovirus (CMV )

Epstein — Barr virus ( EBV)

Phenacetin

Sodium Phenyroin

Phenylbutazone

Peptic ulcer

leg ulcers, chronic

Hypothyroidism

fab fragments

fc fragment

Thrombocytopenia
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Neutropenia

Leucopenia

pancytopenia in aplastic
anaemia

lymphocytopenia (lymphopenia)

flow cytometry

Blood volume measurement

Red cell mass measurement

Carbamazepine

macrocytosis

Pathological fracture

Basophilia

reticulocytosis

thrombocytosis

essential thrombocythaemia

leucocytosis

neutrophils leucocytosis
(neutrophilia)

Polycythaemia
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Absolute polycythemia

Benign polycythemia (=stress

polycythemia)

Compensatory polycythemia

Myelopathic polycythemia
(=pirmary polycythemia)

Polycythemia hypertonica
(= stress polycythemia)

Polycythemia rubra
(=polycythemia vera)

Polycythemia vera

Primary polycythemia
(=polycythemia vera)

Relative polycythemia

Secondary polycythemia
(= erythrocytosis)

Splenomegalic polycythemia
(=polycythemia vera)

Spurious polycythemia
(=relative polycythemia)

Stress polycythemia
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pyropoikilocytosis, hereditary

hereditary Spherocytosis

lymphocytosis

monocytosis

infectious mononucleosis

Alcoholism chronic

Ecchymoses

leucocytes (white cells)

Polymorph nuclear leucocytes

( polymorphs )

Red cell (s) (erythrocytes)

Macrocytes

Spherocytes

spherocytosis

Microcytes

Myeloma kidney

chlorambucil

chioramphenicol
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Chiorpromazine

Lactoferrin

Pure red cell aplasia

Serious Hazardsof transfusion
( SHOT ) committee

Smears, preparation and
staining

large
(LGLs)

granular lymphocytes

Non- Hodgkin,s lymphoma

angiocentric lymphoma

Mantle cell lymphoma (MCL)

AdultT- cell lymphoma
leukaemia ( ATLL)

angioimmunoblastic T-cell
lymphoma (AILD)

follicular lymphoma

follicle centre lymphoma
Cutaneous lymphoma- T-cell

anaplastic large cell lymphoma

precursor B-lymphoblastic
leukaemia/lymphoma
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precursor T-lymphoblastic
leukaemia/lymphoma

lymphoma-
immunophenohuping

MALT lymphomas

mucosa-associated lymphoid
tissue (MALT) lymphomas

marginal zone B-cell lymphoma

peripherall T-cell lymphomas,
unspecified (PTC)

intestinal T-cell lymphoma
small lymphocytic lymphoma
(SLL)

splenic lymphoma
lymphoblastic lymphoma
Burkitt’s lymphoma

gastric MALT lymphoma

Hodgkin’s lymphoma

Splenic sequestration
syndrome

Gray platelet syndrome

Stagnant loop syndrome
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Hand - foot syndrome in sickle
cell anaemia

Acute chest syndrome in
sickle cell anaemia

Haemoilytic uraemic syndrome

Ehlers — danlos syndrome

myelodysplastic syndromes

(MDS)

Paterson-Kelly syndrome

Budd-chiari syndrome

Bernard-soulier syndrome

Plummer-Vinson syndrome

Down's syndrome

Sezary syndrome

Chediac-Higashi syndrome

Hyperviscocity syndrome

anti phospholipids syndrome

haemoglobin Bart’s syndrome

Topoisomerase Il inhibitors

plasminogen activator
inhibitor-1 (PAL-1)
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methylcobalamin

Reference ranges

saline, adenine, glucose and
mannitol (SAGM)

graft-versus-host disease
(GVHD)

Syphilis

heavy chain disease
haemolytic disease of newborn
(HDN)

d- storage pool disease
Glanzman's disease

Gilbert's disease

a chain disease

Chaga's disease

Von Willebrand's disease
Creutzfeldt-Jacob disease (cjd)
Tropical Spastic paraparesis
Christmas disease (factor 1X

deficiency)

haemoglobin H disease
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Waldenstrom's
macroglobulinaemia

Quality control

human leucocyte antigens
(HLA)

Stem cell factor receptor 117

transferrin receptor, serum

lupus anticoagulant

antithrombin (AT)- llI
Immunosuppressive therapy
Immuno therapy — lymphone
major histocompatibility
complex

Malaria

Plasmodium falciparum
malaria

Plasmodium vivax malaria
humoral immunity

fibrin degradation products
(FDPS)

oxygen (O2) dissociation curve

tissue plasminogen activator
(t-PA)
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Microarrays, DNA

pyrogens, causing transfusion
reactions

Mepacrine

Methotrexate

Methyldopa

Melphalan

5, 10 methylene tetrahydrofolate

5 methyl tetrahydrofolate

Nitrofurantoin

intestinal bacterial flora

myeloid/erythroid (M/E) ratio

lymphoid tissue

Kidd blood group system

Kell blood group system

ABO blood group system

protein C inherited deficiency

protein S inherited deficiency
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c-MYC gene, translocation

Exchange transfusion

Myelocytes

enzyme deficiency

infants, iron deficiency

Hypochromia

autoimmune thrombocytopenia

folate deficiency

pyruvate kinase deficiency

hypogammaglobulinaemia

Petechiae

Phenotype

haptoglobin, serum

homocystein serum

Heparin

Haemopexin

Hydroxycobalamin

504

Gl o s 5§ C-MYC O J&
Sl 2l

Ol sl

e ali

w2 ) JUbY e i ol

S S G E Ll ol

el 31 Clbudall el

N )l el

Syl ST ) el

ot () g gl Lo ol

.
U:'

o ST (oS g e



Hydroxyurea

haemoglobin (Hb)

fetal (HbF)

haemoglobin (HbA) (HBA)

haemoglobin (Hb) A2 (HBA2)

haemoglobin (Hb) C (Hbc)

haemoglobin (Hb) E (HbE)

haemoglobin Boston

haemoglobin Constant Spring

Hemoglobin Lepore

Hemoglobin Hammersmith

mean cell haemoglobin (MCH)

Haemosiderin

Haemophilia

warfarin

methaemalbuminaemia

Haemoglobinuria
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paroxysmal cold

haemoglobinuria

Monocytes

colony forming units (CFU)

plasmacytoma, solitary

Angioneurotic oedema

myeloma, multiple

thromboplastin time, activated

thrombin time

PT

kaolin-cephalin clotting time

glanzamann's thrombasthenia

jaundice

kernicterus

urokinase
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