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PT Prothrombin Time
aPTT  Activated Partial Thromboplastin Time
AUC  Area Under the Curve
ALT  Alanine Transaminase
AST  Aspartate Aminotransferase
HbA  Haemoglobin A
HbA, Haemoglobin A;
HbF  Haemoglobin F
Hb  Haemoglobin
MCV  Mean Corpuscular Volume
MCH  Mean Corpuscular Hemoglobin
PLT Platelets
RDW Red blood cell Distribution Width
PCR  Polymerase Chain Reaction
HPFH Hereditary Persistence of Fetal Hemoglobin
HLA Human Leukocyte Antigens




DFO
DFP
TIF
LIC
vGT
GP
PK
HK
TF
PL
tPA
ScuPA
TcuPA
FDP
TFPI
EDTA
ROC

Deferoxamine

Deferiprone

Thalassaemia International Federation

Liver Iron Concentration

Gamma-glutamyl Transferase

Glycoprotein

Prekallikrein

High-molecular-weight Kininogen

Tissue Factor

Phospholipid

Tissue Plasminogen Activator

Single- chain urokinase Plasminogen Activator
Two- chain urokinase Plasminogen Activator
Fibrin Degradation Products

Tissue factor pathway inhibitor
Ethylenediaminetetraacetic acid

Receiver Operating characteristic Curve
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Major Categories of f-Thalassemia Syndromes

Syndrome Genotype Clinical Features Hemoglobin Pattern
Homozygous States

B*-thalassemia B/p* Thalassemia major or intermedia LHb A, TTHb F, variable Hb A,
p°-thalassemia B/p° Thalassemia major >95% Hb F, rest Hb A;
3p’-thalassemia 5p°/5p° Thalassemia intermedia 100% Hb F

Hb Lepore Lepore/Lepare Thalassemia major 85% Hb F, 15% Hb Lepore
Heterozygous States

B*-Thalassemia B*/p Thalassemia minor Hb A, THb A,, +T Hb F
B°-Thalassemia /B Thalassemia minor Hb A, THb A, T Hb F
3p°-Thalassemia 3p°/B Thalassemia minor Hb A, 5%-20% Hb F, +LHb A,
Hb Lepore Lepore/p Thalassemia minor Hb A, THb F, LHb A,, 10% Hb Lepore

Modified from Orkin SH, Nathan DG: The thalassemias, N Engl | Med 295:710-714, 1976.
Hb, Hemoglobin.



10 Sl 0513 2ana |Jemall (i 5 Ledle 5 5 S Ui LoDl ain ya ie ¢18,Y) ol LT ¥ Al

Uy Lasedldl) goadi 4-2
Jlad 3 8l oay <Liily chul Gpd igin caug¥) Gpall chaugiall Giasa & Ly by boaudlall s

OSe IS A ity e Yl dad) il By Caages (L)

Al 3 Uiy el g 555 - 5 U<

s Laedill Sala agie Ligle 8090 ¢cliasedlilly 53LaN cilliadll Jala (ke 300 2535 Lidlle 3k
Llas agie Wl 23 caladlls cildghin las il Call 400-300 o Lo 83Ys Llad) cluahyall & i

U012 gy Lapeadlally

A S L@ 200 22y 222 1385 ¢ gazd 6000 Vs 2022



11 Sl 0513 2ana |Jemall (i 5 Ledle 5 5 S Ui LoDl ain ya ie ¢18,Y) ol LT ¥ Al

16 Ui Lnasndlill Ay pud) G2ale¥) 5-2

JSUae ety jallamy slall 24 ey Galudl Heal) G (S by Laasedlall apupual) Gaalie W) el
U, 205 Jlaal e ey ) (8 i pica Gigan Ky LS 8 S gan g e g (IS
gad el s e duyyall Bygeall (5 Aaadlal) N el @lia (s Cun Al Gl b L]
Abighall sl & cila gl ety Liabie ity coladl s (Jladally a8 3 Leliia ¢y cpad

1), (Laredall dinr) dndaceally

sl (adlid 6-2
Sleadl€ Cleadll (Pla aaind be lefy cldlally (alieY) degaas Ao 2l Lawdlill (a3 L sale

ol )

(Gl pandl) 1-6-2
Oy cund o3 i el vie it o B e wla)ll die (60 i Liasedls ol il o Lo e
(1) adlades a8 dalan

1Sl pandldall 2-6-2

05 O G <(9/d1 T) Ge B ladl) 5 G (LI jsa o3 G clpenll GlSH Gl el

(P9 20 = 12) ol i€l iliad offl 70 = 50) el LU pas



12 Ol 05218 dana [daaal) (o s Lgi83le 5 (5 Sl Uy Lapsd (ouda ye ie ol8)Y) ol il Yo Al )
LS5 gdie @byS (din LS ¢ lua pall aas pall) LIKE GV ag dghad) aall dalll gkl
.5\).'& ;\)A; C'_\\:DSJ c(z\.:\ud

Lasnil) m ya e Ay gl A8 & ¥l - 6 JSa

@

- —
.\ /
-

~

JSE DA b S jraadd) sia pas Gl S cdadaa LIS

tqladl) Moy 1-3-6-2

gy cbile A Qladll (5S (608l iy Ll o8 clge gt Cunn iy Liaaadls 3 Qliadl) Jaas cilidy
S Cliasl 0 %95-92 F lcas

%90-T70 F liad) iy cm 8 %3010 (A liadll il acsgl) Lot s L

1), acsslly (S0 Lasedlall 8 Ay Gliadl) Ao Cilias



13 Sl 0513 2ana |Jemall (i 5 Ledle 5 5 S Ui LoDl ain ya ie ¢18,Y) ol LT ¥ Al

Al padddl) 2-3-6-2
U PCR Ll sadies chlaal ladials Gy Aludud) 3 a0 oSee ) @il el CasS Koy
A agal pdlly Jelsall eleill mane ehia) oma G aial) ol Lol L s A glaliall 3 aadiey
LI
Gl due ol asmia¥) Bl Jim L) (s cdanll el g o) (e hliie) Liaandlall et (Say
(Q)igie LS dign)eS
aleaY!) ha ae ol SV L cutiall Caaal) g iy 18 = 15 gl cp eugia¥) Sl i -1
%.1-0.5 Jara
e s ansll e Gyl o Ll clldy Cuakall g Uaiil o 11 sl T ign oI el e .2
coaleadl el Jane pe @i 4 ST iy e Ol 529 coladl Jlaa 3k

A sl ol e cpiadl 8000 salll adlaiad (Key WS .3

) (el 7-2

i) iy dypedl Sledlally eI 4l b eV e QR e (S Ly Lanedlall ol
;131 a gLl Ul (@ﬂ e

35395 callaall (8 Ayl Chsean e Asgan Wjnad dig 1 sl dvaall cilag Vb pall a1
cOdygagigpll adipe 1S
Y5l aen sl Cliadl) it el 4ad Gaasy tHPFH ADlsl wiall Qlead) Hhaiad .2

-Heterocellular juilsia juall g5ills Pancellular LA Jalial) g gl @ ety cpegd (e J‘t\f}



14 Sl 0513 2ana |Jemall (i 5 Ledle 5 5 S Ui LoDl ain ya ie ¢18,Y) ol LT ¥ Al

(Latdia A2 Ciliadll (ggine g Lk F aliadll (sgins antic (5Ss (plll oayall die adidug
e JB ) lealing Wy daxaads ehead) QLS Gualia 0585 a

o Lald Ciae a5 claiipe F oliadl) 4 (06 Y 1 A chyaall G alis e o3 i .3
celaall 1,80 Al 8 (gsill 2ae3

o A il ahea axe Jie FGliadl) daaiy 5305 g Gaangy ) Loii€all VY s .4

rdallaall 8-2

Lkl Jlaiiu) — yoal) CDat — ) Ja daalad Jali EDE e iy
Ll all plaall & ey Ay oo B

?ﬁ\ gﬁ-.l 1_8_2

canall (gpmall (aloiaV) Tasdtig celpanl) b S giest Gl caall i memast s ol U5 (30 Cangl) ()

thalassemia international federation ( TIF ) <lald)) cres Lasudlall oiaye die aall J&8 julas

©(2021)

el Ko Gandds .1
s cegind ST ey Gl il (e (A7 G/l Ge JB Ll (s5ine tduia ulas 2
A€ Y Gl

talsadl) L;jmuc).ia.ﬂ\uauazvfw )ﬁl,uj/@ 3



15 Sl 0513 2ana |Jemall (i 5 Ledle 5 5 S Ui LoDl ain ya ie ¢18,Y) ol LT ¥ Al

Aaaly o i Galel

. gad k) @

ogasl) Clyailly dumsall sl Jie BB B 2la (gsadl sl (e D] Hseka @
Glad Y seall S Ciags Yol SV malindl o805 copiad) 5o o adll U el (e el slaiel

©). Jall aaa gfdl 15 = 13 5 «Jadl Jia g/dl 10.5 - 9.5

sae o dlgiiall adl) duaS adied WS bl Guadd Cpega) Joa anll (i OS oy il 853al1 ()6
G ) Joaasll alliiall ladd) (siny cdlstiall aall Basg cuSilan (Ganall (s in Ge cJalse

(616) gtz gllaall pal) L€ Cluad EYalaa g lalads aalgi

(o 53 e a8 V) ¢Sl by Laaaedll Cpbiaall el sla e Bailay 20le g2 ol i O a2

1), st 5ilas Ssagl) 5 ¢ ommnil) GASTY gl oy «lDAY) o 32ed) (e Jagose 43

S i badls caye vie ) Siall aall Jab e anlill sl Jea Jajd die Gaaag 163l gilag Soangd)
LoD e i 0 (el Cpentl) ) s il 30 el e S 5 pl i e cpacindl

cpadil) &5 ey el o5 ¢ adall lalY) g2 (Al

daball by cdnll dalaall 5 alall gass o canll Joa T e (23S Y (gpudll Ganidl) 5250 33
Plicly cpal lasky 8 (deSiall A8 (adl daly da hasl) Gajall saS ol alel dasinal)

6) -
©).¢ Ll



16 Sl 0513 2ana |Jemall (i 5 Ledle 5 5 S Ui LoDl ain ya ie ¢18,Y) ol LT ¥ Al

ASTALT) ) B (grdall oY) aad) Cilel 3 — 2) Jawsgia o ) Ayl cuhlad¥) jglid
¢Cnasl) (sinnn (aliaily PT (g gl ek Jolad dugan JaaSl and (52 Plie] agn diey (yGT

O Joadll g abas (gsmna £ )lg

O, 528l paclly il abel Lo Capmill aDA G oKy

0 Jspmal pasell shs ¢l aioaiy cxnall 350 Jo) alsall 2l LAY (585 syl V)

(SR s el ) el i s

o sl AN b bl 8 B cpall | Sial) Ja e 330 aiaall aSh el iaye e

a3 g D 2 LY el GLSH piial jue e aalill AansY (ki s (s

U LU 8 el il Ladiye pually Jasiyal) spsal) (s5ne Balajs Cpenngll oz 1l Jasiisy

Oinpadl) 538 glad aa (Sl iyl adasy DA (e ¢yl Tasipe pard)l daadl (e palialy sl o 53
G5 A 32y (e Baad Al Ergany anady Llae Sl WDIAN . 3 201 aoald) oS caaall s

08), gl ancally Catilly gnm Aulgtl) Alla Gigang Al LDIAT 231 Y
ruaal) CDALL) 2-8-2

S8 b galien ¥ el & a8 PDenanl) Mg 250 Loy Jobes elyen SLS BIS) 5amg a8 )
oShi Al ehaa) Gl BIS; G s3ng 25 il 3 Ganal) G 2 g e wasll pamg 1 o

(20), 3paall IRl = Mall e 8 Ziadl b aal) (e ol 5 Jalay L sic

(L2223); 45y e canand) Jas D jh (pe daals Ay e Ul s all (5y90 Jaiy Cpaallaall iayall die el



17 Sl 0513 2ana |Jemall (i 5 Ledle 5 5 S Ui LoDl ain ya ie ¢18,Y) ol LT ¥ Al

(2l e %55 = 35) 2dY) ol —
(sl 30 %11 = 9) Gyall jomd -
(2l e Bd) Bl Sls jpuad -

(2 (e %10 - 6) <Al -
@9 <l ks —
(2l (e %33) Clall jemd -

@9, 1308l QAN £ 0all Zalal) aosil @lldg (380 sad o aval) 8 aall dlls i Cany 1)

raaal) Jas Jajh 4.8y

Jand) dlyal Juad) Aiagl) yiias : pendaliaad) Gliall yigaai aladinls LIC saall (ga 2 (ggine (uld o
Loaadlill aje die saall

Ao il Bpd b Leihal e (Sly caals eha) Ay el Goh oo LIC (ild shal (Sa o
SV esalll 053 (e ARB Ay ogha) (Kar Y @A lmans AN sy AejAl) e LS B8, sy
el ehal

(0, aall CIAT) 23l il ddhal (sl gan i Ligins LIC (il eha) any

mg Fe/g 7 oe »SI LIC dad 385 oo 8 il (33 Mg Fe/g 1.8 ia duaulall LIC dad ()5S

GD, Mgl e pady Joies Joa Loyt ccils 039 Mg Fefg 15 e Sl Gila

LSl Calll i sl ae Gala 93y Mg Fe/g 16 e 5T LIC dad il Lay



18 Sl 0513 2ana |Jemall (i 5 Ledle 5 5 S Ui LoDl ain ya ie ¢18,Y) ol LT ¥ Al

tsuaall Jealdl Jajd &dlye & LIC J) aladiad cilyla)
LIC b sl Gk e wad) sea) Giluns many caea) dan AT QY1 o) et ]
YL bty A eV clgiad bava dailie (Say L2
cdaaall (i e e cllalyL S Y L3

a3V days g el of (Sa clplead Al lasia) Js b4

(9]

el il s sl Laa a6 el sl (g8 i) plasia .
Adbie e sae o bty Qi il 2k 28 of (e 6

rgaal) Jasll b Adlhe 3 LIC U1 alasicd cilla
cdaaddl G Jie Sl (utiy giale) (S Yy il e L1
el S et ) el die Gl 3 sl B il b Ll slaie) (K Y L2
el 3 3smpall il Lgiasm iy cliline e el of (S Aol dise .3

O gauonll Jasll T Llpe 3 LIC cilialisy cilula - 7 S5

ADVANTAGES DISADVANTAGES

Gives the most reliable estimate of Expensive

body iron (either by biopsy or MRI)

Allows calculation of iron balance Cannot be repeated as frequently as SF (cost
(LIC change) with MRI or inconvenience with biopsy)

Long term LIC control — linked to LIC unreliable as predictor of cardiac iron in
prognosis chelated patients

LIC not affected by inflammation Biopsy risks complications (low in expert
(unlike SF) centre)

Biopsy shows degree of liver damage Biopsy method affected by sampling artefact
MRI non-invasive with good patient MRI method is not universally available
acceptance

MRI method can readily be set up and MRI method requires external validation
standardised across different centres

MRI determination unreliable above LIC of 30
mag/g dry wt
Lic, liver iron concentration; MRI, magnetic resonance imaging; SF, serum ferritin.
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ADVANTAGES DISADVANTAGES
Easy to assess repeatedly Indirect estimate of iron burden
Inexpensive Increased by inflammation

Trend identification possible with repeat Cannct determine iron balance directly
samples

Long term control linked to outcome Non-linear response to iron load at high
Useful for dose adjustment as iron Absence of decrease doesn't exclude response
levels fall

Relationship to iron load varies with chelator

Relationship to LIC differs in different diseases

LIC, liver iron concentration.
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Abstract

Background: Both the rate of survival and the prognosis of Beta-Thalassemia Major patients,
have seen major improvements in recent years. And that is mainly because of the medical
progress in the fields of blood transfusion, iron chelation treatment, and bone marrow
transplantation. However, with the increasing rate of survival, it was noticed that many important
hemorrhagic complications are occurring, such as mucosal hemorrhage, and bruising. And the
prolongation of PT and aPTT was also observed when they were ordered for patients who need
splenectomy, which is needed at some time of their lives. It is also known that there is an
impairment in the synthetical function of the liver in Beta—Thalassemia Major patients because of
the iron overload caused by secondary hemochromatosis. Which make us to wonder about the
relationship between serum ferritin and the prolongation of PT and aPTT, and to attempt to define

a cut-off point for ferritin that when exceeded, the prolongation of PT and aPTT occurs.

Aim: To study the changes in haemostasis tests caused by secondary hemochromatosis in the
sample’s patients, and their relationship with serum ferritin.

Materials and Methods: The suggested sample is 60 patients of Beta—Thalassemia Major
that are confirmed by haemoglobin electrophoresis. They were selected randomly from the
patients visiting the thalassemia centre. And 20 apparently healthy people to act as normal

control.

Results: There was a statistically significant difference in the values of ferritin, PT, aPTT, ALT,
and AST between the sample group and the control group. There was a statistically significant
correlation between serum ferritin and PT, aPTT. By studying the ability of ferritin to predict the
prolongation of PT, the area under the curve (AUC) was 67% with an accepted prediction. At
serum level (6350), By studying the ability of ferritin to predict the prolongation of aPTT, the area

under the curve (AUC) was 71% with a good prediction at serum level (6350).

Conclusion: In our study, it was found that there is a statistically significant correlation between
serum ferritin and PT, aPTT. and by studying the area under the curve (AUC), the importance of
ferritin to predict the prolongation of PT, aPTT was indicated. Which confirm the importance of
periodic observation of Haemostasis tests in patient with Beta—Thalassemia Major, that have
serum level of ferritin (6350), to predict the haemorrhagic complications that may occur to them,

and attempting to prevent them.
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