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B-talassemiya(Cooley’s anemia)

B-Thalassemia Cardiomyopathy
History, Present Considerations, and Future Perspectives

Dimitrios Cramastinos, MD., PhD. Dimitrios Farmakis, MD, PhD. Athanasios Aessopos, MD
PhD, George Hahalis, MD, PhD, Eftychia Hamodraka, MD, Dimitnios Tsiapras, MD. and Andre

Keren, MD

» Xroniki hemolitik anemiya

» Irson otiirtilir

» Populyasiyanin 5 % ni toskil edir

> Omiirliik hemotransfuziya gorokdirir

» 35 yasa goador Insanlarda goflati iirak 6liimiiniin sabablorindon biridir



YAYILMAGSI

 Araliq donizi hévzasi, Yaxin Sorq, Simali Hindistan vo Conub-Sarqi Asiyada
yayilmisdir.

* Bu xastoalarin Simali Amerika va Qarbi Avropaya immiqrasiyasi homin
Olkolordo [B-talassemiyani global saglamliq problemins ¢evirmisdir .

Rund D, Rachmilewitz E. Beta-thalassemia. N Engl J Med. 2005; 353:1135-1146.



Patogenezi

« B-talassemiya: B-globin zoncirlorinin sintezinin azalmasi
* o-zoncirlorinin sayinin artmasi
* Qeyri effektiv Eritropoez

* Domir yiikiiniin,ferritinin artmasi

Ehlers KH, Levin AR, Markenson AL, Marcus JR, Klein AA, Hilgartner MW, Engle MA. Longitudinal study of cardiac function
in thalassemia major. Ann N Y Acad Sci. 1980; 344:397-404.



Yasam miiddoti

1960-c1 1ldo 41 xoastodon ibarat grupda xastolorin yalniz 37%-ds 16 yasinda sag
qalim.

1990-ci il eyni yasda olan xastalords 95% sag galim izlonmisdir.

Boyiik Britaniyanin talassemiya reyestrino goro 35 yasinda sag qalma 50%, Italiya
arasdirmasina goro 1so 65% toskil etmisdir

2004-cii ildo 40 yasda sag gqalim 83% izlonmisdir

Engle MA, Erlandson M, Smith CH. Late cardiac complications of chronic, refractory anemia with hemochromatosis. Circulation. 1964;30:698-705. Crossref.
PubMed.



Periods of therapeutic interventions in

B-thalassemia

First period:

Second period:

Third period:

Fourth period:

Before 1960s
Non-systematic blood transfusions

1960s

Introduction of regular transfusion
therapy

1970s & 1980s

Introduction of iron chelation therapy (IM,IV,SC),
intensification of transfusions

1990s & 2000s

Introduction of new chelators, application
of regular heart failure therapy,
combined chelation therap




Fenotipl

B-talassemiya kardiomiopatiyasinin 2 forqli fenotipi var

 Dilatasion
Sol moadaciyin genislonmosi
Kontraktalitonin pozulmasi

* Restriktiv
Sag modociyin relaksasiyasinin pozulmasi
Agciyar hipertenziyasi
Sag urok catismazligi



Cardiomyopathy in B-thalassemia

Thalassemia major

U U

Dilated left ventricular Restrictive left
cardiomyopathy ventricular filling

U U

Iron overload Iron overload

Immuno-
inflammatory factors




« 52 patients with thalassemia major with heart failure, 83% of cases had left-
sided heart failure, with left ventricular dilatation and reduced contractility
mean age, (22+4 years versus 31+6 years) (mean ejection fraction, 36+9%)

« The remaining 17% of patients in this series had right heart failure, with
right ventricular dilatation and dysfunction, significant tricuspid

regurgitation, and increased pulmonary artery pressure and signs of
restrictive left ventricular filling.

Kremastinos DT, Tsetsos GA, Tsiapras DP, Karavolias GK, Ladis VA, Kattamis CA. Heart failure in beta thalassemia: a 5-year follow-up
study. Am J Med. 2001;111:349-354. Crossref. PubMed.
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Diagnostikasi

ferritin below 2500 mcg/l as satisfactory, but many patients with ferritin below this level have died from heart
fatlure, Echocardiography does not detect iron deposition and it is a late indicator of heart involvement in B

Thalassemia, revealing the cases where impaired heart function is already present

Recently, magnetic resonance imaging (MRI) has been used for the detection of iron deposition, The technigue is
based upon the ability of stored Intraceliular iron 1o enhance the magnetic susceptibility of the tissues, Tissue
iron is detected indirectly by the effects on relaxation times of ferritin and hemosiderin iron, interacting with
hydrogen nuciel. Paramagnetic ferritin and hemosiderin iron shorten proton relaxation times, particularly 72 and
T2*% Conventional MRI measurements are affected by iron excess, the instrumentation used, the applied field

strength, the repetition time used in the imaging sequence, and othet technical aspects. Myocardial TZ2* seems to
be the most sensitive and sasily reproducible index of myocardial iron deposition. MR| parameters correlate with
Diopsy results from Doth liver and heart and are accurate indices 1O assess noninvasively liver and heart iron
deposition (5, 6). Since heart failure remains the commonest cause of death, the effectiveness of chelation

therapy should be evaluated by monitoring both cardiac and liver iron deposition using MRI

Figure
MRI of

myocardium and liver of a thalassemic patient with high (top) and low (bottom) iron deposition. Heavier iron

deposition 1s indicated by darker appearance of heart and myocardium



Management

Table 2. Cardiovascular Evaluation, Monitoring and Treatment Plan of B-Thalassemia Patients According to the Guidefines for the Clinical Management of Thalassaemia of the Thalassaemia International Federation

Table 2. Cardiovascular Evaluation, Monitoring and Treatment Plan of B-Thalassemia Patients According to the Guidelines for the Ciinical Management of Thalassaemia of the Thalassaemia Infemational Federation™

Asymptomatic pis with no evidence of heart disease or myocardial iron load First at puberty First at kaie teens or early 20s Prefransiusiona! Hb at 9to 10.5 g/dL
Every 12 months thereafter Every 12 fo 24 monihs thereafier Regular iron chelation

Management of other causes of hear fallures |
Life style modifications (smoking, Izck of exercise. and excess alconol)!

Asymptomatic pis with increased cardiac iron load but nomal cardiac function Every 6 10 12 monihs Every 12 months Pretransfusional Hb at 9 t0 10.5 gidL
Infensification of iron chelation§
Asymptomatic pis with evidence of heart disease Every 3 106 monihs Al diagnosis of heart disease Pretransfusional Hb at 1010 11 g/l Slow transfusion with diuretics
Every 6 to 12 monihs thereafier Infensification of iron chelation§ Specific candiac medicationss
Symptomatic heart disease Weekly to every 1 to 4 months, depending on clinical course At symptoms onset Pretransfusional Hb at 1010 11 g/dL Slow fransfusion with diurelics
Every 6 10 12 months thereafter Inensification of iron chelation] Specific cardiac medicationss

CMR indicates cardiovascular magnelc resenance imaging; Hb. hemoglobin.

T Medica! history, physical examination, 12-lead electrocardiogram and echocardiogram.

= Addtional tests according %o individual cinice! problems (e 24-hour ECG, functions! assessment by exercise testng, el

§ Hypothyroidism, hypoparathyroidism, renal dysfunction, coincidental valve or structural heart disease, or vilamin C defiency.
¥ Tha measures concern a1 pafient caiegories.

¥ Combination regimens {orat and subcutaneous) or constant mfusion (subcataneous of infravenous).

= ACE mhiditors or Angiatensin 1] receptors blockers (if ACE inhibiiors not tolerated), B-blockers (carefidly infroduced once acute heart flure stabized—bisoprolol or canideiol as frst choice), diurefics (for symotomatic refief of fluid overload—us2 sparngly whist monitorng renal funclion—spronolacione should be introduced if possible), digitalis
{if in arial fibeifation}, and warfanin (7 ceniral line in sifu, ainal fbriliaion or thrombeembolic compications).



Mualicosi

. Therapeutic Trials With Cardiovascular End Foints in B-Thalassemia Over the Last Decade

(Table view)
Study
Clinical Trial Design Fopulation Regimen End Points Results
Kremastinos Frospective 52 TM pis Regular Survival at 5 years Enhanced
et al® with recent transfusions survival (48%)
HF diagnaosis | and DFO plus
standard HF
therapy
Anderson et Cross 45 TM pts DFO vs DFF Cardiac iron (T2*) | DFP group: better
al*? sactional and LVEF (CMR) | T2* (34 vs 11 ms)
and LVEF (70%
Vs 63%)
Piga et al*® Retrospeciive 128 TM pts DFO vs DFFP | Heart disease (new DFP: lower
or worsened) at 4 occurrence of
years or later heart disease (4%
vs 21%)
Galia et aI*7 Randomized 72 TM pts DFO vs DFF | Cardiac iron (CMR, Mo difference in
HSIR) at 1 year HSIR
Aessopos et Cross 131 TM pis Regular Clinical assessment | Clinical HF: 4% in
ale sactional T4 Tl pts transfusions and TM, 3% in TI. Low
and DFO (TM) | echocardicgraphy | LVEF: only in T
—no regular (8%). Sign. PHT:
therapy (T1) only in Tl (23%)
Pennell et Randomized | 61 TM pis on | DFO vs DFFP Cardiac iron (T2%) DFP: greater
al*® DFO and LVEF (CMR) at | improvement in
1 year T2* and LVEF
Pepe et al*” Cross 36 TM pts DFO vs DFP | Cardiac iron (CMR, DFP: better
sectional T2%) outcome (T2*, 35
vs 27 ms)
Christofondis FProspective 50 TM pts DFO+DFF vs Cardiac and liver DFP+DFC: |
et al?! (children or DFO iron (CMR, T2%) myocardial iron;
young adults) DFO: tliver iron
Tanner et al® Randomized 65 TM pts DFO+DFF vs | Cardiac iron (T2%), DFO+DFF:
and placebo with mildto DFO FMD and LVEF greater
controlled moderate (CMR) at 1 year improvement in
cardiac iron T2*, FMD and
(T2* &to 20 LVEF
ms) on DFO
Tanner et Prospective 15 TM pis DFO+DFP Cardiac iron (T2*) | Improved T2* and
alf with severe and LVEF {CMR) at LVEF
cardiac iron 1 year
(T2* =8 ms)
on DFO
Maggio et Randomized 265 TM pts DFOQ vs DFP Survival DFO
a2 V5 sequential monotherapy:
DFO-DFF vs worse survival
DFO+DFP
Berdoukas et | Prospective 232 TM pts DFOvs DFFP | Annual change in | DFO+DFP: | both
al™+ vs DFO+DFP cardiac and liver cardiac and liver
vs DFX irom {T2%) iron; DFF: | only

cardiac iron; DFO:
L only liver iron




Klinik hal

e 21 yash gadin

* 2 ayligindan hemotransfuziya

* Hor ay 2-3 vahid er-kiitlo

« SDTipl

Splenektomiya

12.01.2023-cii 1lda stimiik iliy1 tranplantasiyas1 TC planlasdirilir.
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KARDIVAK MR -KARACIGER MR TETKIKINDE

More specifically, T2" imaging provides a precise quantification of myocardial and
hepatic iron load and has become a useful tool for the evaluation of patients and for the
therapeutic guidance and follow-up of iron chelation therapy (T2" reference values: normal,
>25 ms; mildimoderate iron load, 8 to 20 ms; severe iron load, <8 ms).%"* In a very recent
multicenter study that assessed the prognostic value of cardiac T2*, hepatic T2*, and serum
ferritin in 652 patients with thalassemia major, cardiac T2" values accurately predicted the
development of heart failure and arrhythmias within a year and was superior to hepatic T2"
and serum feritin. ' Actually, heart failure and arrhythmias occurred within a year in 47% and
14% of patients, respectively, with severe iron load as suggested by a baseline cardiac T2* <6

ms.57
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25.08.2023-cii ildo Koskin Urok Catismazligi
diagnozu 1ilo hospitalimiza yerlosdirildi.
A/T 60/40 mm Hg stt
Ps-120 d.aritmik
EF 15%, Il MC
Portal vena trombozu
Hbalc 9.32
Hgb 11 g/dl. HCT 34.5%.WBC 17.000
—erritin 1667 ng|ml
Tayinat
Dobutamin 20 mkag/ kq
Noradrenalin 0.3 mkqg/ kq
Dopmin 16 mkag/ kg
Desferol 2.5 mg
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Test Adi Natica Vall?lgi Referens 22/09/2023 20/09/2023
GOT(ASAT) 39.8 uL e H(<35)
GPT(ALAT) 59.6 uL M H<3))
Kreatinin 0.45 mgdl M  L©05-09) 1.54 1.96
Damir (Fe) 43.17 umol M H(5.83-345) 128.47
HbA1c (glikohemoglobin) 10.6
% < 56 Noma
% 57-64 Prediabet
% > 65 Sekarli diabet
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Notico

Domir depolanmasi iirok catismazliginin inkisafi ticiin triggerdir

[Itihabi vo immunogenetik faktorlar qosulsa sol madaciyin sistolik
disfunksiyasina, dilatasiyasina sabab ola bilir

[zolo domir overload1 sol madaciyin diastolik disfunksiyasi ilo
miokardin restriksiyasina , agciyar hipertenziyasi vo sag madaciyin
dilatasiyasina sabab olur.

Hemotransfuziya, domir-xelat terapiyasi vo lirok ¢catmazligi
miialicasi xastalorin prognozunu , sag gqalma saviyyasinl
yaxsilasdirir.
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