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Iotop1ko

= [Mpokeltal yio aoBevr) nALkiag 65 ETwWV e
EVOLAEOT) AECOYELOKT] OVOLULO TTOU
TapakoAovBeital 0To KEVTPO
alpoodalplvottabeLwy TOU VOOOKOUEIOU ATIO TO

2012.

= AoOevrc oe FC/ ue 10toptko omAnveKTouns to
1992 ywpic uetayyiosis ue Hb 8-g9gr/dl

" JTUELWVETOL ETTIONG LOTOPLKO YP1ONE KATTVOU KOl
aAKoOA.




Iotop1ko

* ‘Evapén Exjade 10 2012 AOyw aLpoCLOT)pwoNgS
nmatog. (LIC 15,4mg/g-T2* 37,4msec)

" 10/2015 OE TIPOYPAUMATIOMEVO KAPOLOAOYLKO
EAEYYO OLATILOTWVETAL UTIEPTXOYPOUDLKA
vPnAN TRV 3,8m/sec pe Mo OLATETOUMEVEG
OEELEC KOLAOTNTES KAl KAAOUG OELKTEG
AELITOUPYIKOTNTOG TNG OEELAC KOLALOG
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Table 8A Echocardiographic probability of
pulmonary hypertension in symptomatic patients with
a suspicion of pulmonary hypertension

<2.8 or not
measurable

2.9-34

29 34
>34 Not required

Intermediate




Table 9 Diagnostic management suggested according to echocardiographic probability of pulmonary hypertension in

patients with symptoms compatible with pulmonary hypertension, with or without risk factors for pulmonary arterial
hypertension or chronic thromboembolic pulmonary hypertension

Alternative diagnosis should be Echo follow-up should be

considered a considered I
Alternative diagnosis, echo follow-up, lla
: should be considered Further assessment of PH including ,
Intermediate o lla - 45,46
Further investigation of PH may be m RHC should be considered
considered®

Further investigation of PH I Further investigation of PH* I
(including RHC®) is recommended including RHC is recommended ’




Symptoms, signs, history suggestive of PH

Echocardiographic probability of PH (Table 8)

High or intermediate Low

v

Consider left heart disease and lung diseases Consider other causes
by symptoms, signs, risk factors, ECG, and/or follow-up (Table 9)
PFT+DLCO, chest radiograph and HRCT,

arterial blood gases (Table 9)

wiagnosis of left he diseases or Yes
lung diseases confirmed?

Mo signs of severe

Signs of severe PH/RY
dysfunction

YiQ scan® Refer to PH
Mismatched perfusion defects? expert centre

Yes Refer to PH No
expert centre

CTEPH possible:

RHC (Table 10)
mPAP 225 mmHg, PAWP
<15 mmHg, PYR >3 Wood units

PAH likely Consider other
Specific diagnostic tests causes

m
b _ rto-
B - pulmonary

Schistosomiasis

CT pulmonary angiography,
RHC +/- Pulmonary Angiography

A
]

v v

Idiopathic Ildiopathic Heritable
PVOD/PCH PVOD/PCH PAH PAH

CHD = congenital heart diseases; CT = computed tomography; CTD = connective tissue disease; CTEPH = chronic thromboembaolic pulmonary hypertension;

DLCO = carbon monoxide diffusing capacity; ECG = electrocardiogram; HIV = Human immunodeficiency virus; HR-CT = high reselution CT; mPAP = mean pulmonary arterial
pressure; PA = pulmonary angiography; PAH = pulmonary arterial hypertension; PAVYP = pulmonary artery wedge pressure; PFT = pulmonary function tests;

PH = pulmenary hypertension; PVOD/PCH = pulmonary veno-occlusive disease or pulmonary capillary hemangiomathesis; PVR = pulmeonary vascular resistance;

RHC = right heart catheterisation; RV = right ventricular; V/Q = vendlaton/perfusion.

*CT pulmonary angiography alone may miss diagnosis of chronic thromboembolic pulmonary hypertension.




AgE10C KAl AP1LOTEPOC KOOETNPLOOUOC

= RA: 7mmHg

= RV: 63/7mmHg

= PA: 61/25/37mmHg
= PCWP:12mmHg

= [V:115/aommHg

= Ao:115/55/75mmHg




MAPOXH-ANTIZTA2EI2

C0:5,84 1/min
CI:3,61 1/min/m?
PVR:4,28 WU

SVR: 10,27 WU




Table 3 Haemodynamic definitions of pulmonary hypertension®

PH

PAPm 225 mmHg

Al

Pre-capillary PH

PAPm 225 mmHg
PAWP <15 mmHg

2\

| Pulmonary arterial hypertension
3.PH due to lung diseases
4. Chronic thromboembolic PH

S_PH with unclear and/or multifactorial mechanisms

Post-capillary PH

Isolated post-capillary PH
(Ipc-PH)

Combined post-capillary and pre-capillary PH

(Cpc-PH)

PAPm 225 mmHg
PAWP >15 mmHg

DPG <7 mmHg and/or
PVR <IWU

DPG =7 mmHg and/or
PVR >3 WU

2.PH due to left heart disease
5.PH with unclear and/or multifactorial mechanisms




Table 4 Comprehensive clinical classification of
Ppulmonary hypertension (updated from Simonneau et a[.s)

itable
BMPR2 mutation

oMNIZ
i

sociated with:

Connective tissue disease

Hurman immunodeficiency wvirus (HIW) infection
Portal hypertension

Congenital heart dis se (Table &)

Sch osomiasis

A
A

Py L (I =

hhhhhD
Whwp={

Pulmonary veno-occlusive disease andfor pulmonary
ary haemangiomatosis

1".2.1 EIF2ZAK 4 mutation
1".2.2 Orther mutations
1.3 Drugs, to ns and radiation

.1 Connective tissue disease
1".4.2 HIV infection

ongenital / acquired left heart inflow/outflow tract
bstruction and congenital cardiomyopathies
ongenital facquired pulmonary weins stenosis

2
2
2
2.
o

2

cructive pulmonary disease

itial lung disease
O ther pulmonary diseases with mixed restrictive and
obstructive pattern
Sleep-d dered breaching
Alveolar hypoventilation disorders
Chronic exposure to high alticude
Dewvelopmental lung diseases (WWeb Table 1II)

Nopbhs Wih=

Chronic thromboembolic pulmonary hypertens
Other pulmonary artery obstructions

1 Angiosarcoma

2 Orcher intravascular cumors

-3 Arteritis

T pulmonary arteries stenoses

Baraan-
'] _r.J MK K

ronic haemolytic anaemia.,
plenectonmy
nary histiocytosi
hyrmphang i
3 Metabolic dis
disease, thyr
<4 Oth




5.1 Haematological disorders:€hronic haemolytic anaemia
myeloproliferative disorders, splenectomy
5.2 Systemic disorders: sarcoidosis, pulmonary histiocytosis,

lymphangioleiomyomatosis, neurofibromatosis

5.3 Metabolic disorders: glycogen storage disease, Gaucher
disease, thyroid disorders

5.4 Others: pulmonary tumoral thrombothic microangiopathy,
fibrosing mediastinitis, chronic renal failure (with/without
dialysis), segmental pulmonary hypertension




Table I3 Risk assessment in pulmonary arterial hypertension

Determinants of prognosis* Intermediate risk 5-10% High risk >10%

(estimated |-year mortality)

Clinical signs of right heart failure Absent Present

Progression of symptoms No Slow Rapid

Syncope No Occasional syncope”® Repeated syncope’
WHO functional class LIl 1l \
6MWD >40m 165440 m <[65m

Peak VO, >15 ml/min/kg Peak VO, Peak VO, <I | ml/min/kg
Cardiopulmonary exercise testing (>65% pred) [1-15 ml/min/kg (35-65% pred.) (<35% pred))
VENCO; slope <36 VENCO; slope 36-44.9 VEVCO; slope 245

BNP <50 ngl BNP 50-300 ngl BNP >300 ngll
NT-proBNP <300 ngll NT:proBNP 300-1400 g/ NT-proBNP >1400 ngll

RA area 18-26 cm?
No or minimal, pericardial
effusion

NT-proBNP plasma levels

RA area >26 cm’
Pericardial effusion

RA area <I8 cm?

Imaging (echocardiography, CMR imaging) No pericardial efusion

RAP <8 mmHg RAP 8-14 mmHg RAP >4 mmHg
Haemodynamics C122.5 limin/m? CI 2.0-2.4 lfmin/m’ CI <2.0 lmin/m?
SvO; >65% SvO, 60-65% SvO, <60%




A100TpwHATWON K1vOuvou

= FC|

= 6MWT 465m

* NTpBNP 155

= SvO2 66%

= RA area 20,5cm?
= RAP 7mmHg

= Cl3,61l/min/m2




Iotop1lko 2

* O acBevnc e1€0n o€ IpoOypaAp
HETAYYIoEWYV E 2 MZE ava 20 NUEPES
Tepimov yla otatrpnon Hb>g gr/dl pe
TOUTOYPOVT] EVIATIKOTIONGT) TNG
ATIOCLOT)|PWONG
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Iotop1Kko

" 2 ETN META ONMELWVEL KALVIKT KO
UTIEPTXOYPADIKN ETILOEIVWON

" YrtoBAaAAETaL €K vEOU o€ oTiivOnpoypadpnua
QLA TWOT)G TIVEUOVWYV TIOU ELVOL OLPVTTLKO.
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Ae€10C KaBetnpilaopoc 2

= NMIE2ZEIZ

= RA:14mmHg

= RV:84/12mmHg

= PA: 81/28/49mmHg
= PCWP:20mmHg




MAPOXH-ANTIZTA2EI2

C0:2,941t/min
CI:1,811/min/m?
PVR:13, 26WU




Al100TpwHATWON K1vOuvou

= FCII

= 6MWT 350m

= NTpBNP 520ng/l
= RA 23,5cm?

= Cl1,81l/min/m?
= SvO?2: 62%

= RAP:124mmHg




Table I3 Risk assessment in pulmonary arterial hypertension

Determinants of prognosis* Intermediate risk 5-10% High risk >10%

(estimated |-year mortality)

Clinical signs of right heart failure Absent Present

Progression of symptoms No Slow Rapid

Syncope No Occasional syncope”® Repeated syncope’
WHO functional class LIl 1l \
6MWD >40m 165440 m <[65m

Peak VO, >15 ml/min/kg Peak VO, Peak VO, <I | ml/min/kg
Cardiopulmonary exercise testing (>65% pred) [1-15 ml/min/kg (35-65% pred.) (<35% pred))
VENCO; slope <36 VENCO; slope 36-44.9 VEVCO; slope 245

BNP <50 ngl BNP 50-300 ngl BNP >300 ngll
NT-proBNP <300 ngll NT:proBNP 300-1400 g/ NT-proBNP >1400 ngll

RA area 18-26 cm?
No or minimal, pericardial
effusion

NT-proBNP plasma levels

RA area >26 cm’
Pericardial effusion

RA area <I8 cm?

Imaging (echocardiography, CMR imaging) No pericardial efusion

RAP <8 mmHg RAP 8-14 mmHg RAP >4 mmHg
Haemodynamics C122.5 limin/m? CI 2.0-2.4 lfmin/m’ CI <2.0 lmin/m?
SvO; >65% SvO, 60-65% SvO, <60%




Iotop1Kko

* O aoBevng e1€ON 0€ AywYT) UE AVTOYWVIOTEG
TWV UTIO00YEWV EvO0BONALVNG KaL Eva unva
UETA Kol o€ avooToAEic PDE-5 tou Opwg
OLEKOWPE OYEDOV AUECWS AOYW
aVETILOUUNTWYV EVEPYELWYV (UTTOTAOT)).




Iotop1Kko

= [Tepimou g unveg peta o aocBeviic eival oe
AELITOUPYLKO OTAOLO | pe BEATILPEVOUG
AELTOUPYIKOUG, BLOYNUIKOUG KOl
UTIEPTXOYPAPLIKOUG OEIKTEG.

" [1po unvog etedn oe aywyn pe Riociguat
0,5mg tid ywpig va avadepbei ] va
olarotTwOel avemBuuntn evepyela.
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B GaAacocailpio

* EAattwpatikr} ouvBeon B aAvcidowv tng
aLpoodatpivng A WG KANPOVOULKT SLoTopayT)
YVEVETIKWYV PETOANGEEWY oTO Chr 11 pe
OUVETIELQ TNV UTIEPTIAPAYWYT O AAUGLOWV
OTO TIPOEPUOPOKUTTAPA KAl KATAANEN TNV
KATOOTPOPT) TOUG OTO HUEAD KOl OTO
TEPLPEPLKO Al

= Hevolapeon B Bahaooaiuia yapaktnpietal
ATIO LKPOTEPT) ELWOT TWV B aAucidowv




NMoaBopuoioAoyia MY
OT1C alpoopalplvonabeilec

= Xpovia LoTLKT uTtoéia

= YYnAr KapOLoKT) TIapoym
= ALUOAUOT

" YIIEPTINKTIKOTNTA

= STIANVEKTOUN

= AluooLOTpwon

= Xpovia TIVEVUMOVLIKT BAGBN




Iron overload

Oxidative tissue
damage

Iron deposition
Heart, lung, liver

Anaemia
Chronic tissue hypoxia
High cardiac output

Reduced nitric oxide
bioavailability

Hypercoagulable state

Pulmonary hypertension

Figure 2: Pathophysiclogy of pulmonary hypertension in p thalassaemia
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Pulmonary Hypertension Associated
With Hemoglobinopathies
Prevalent But Overlooked

imitrios Farmakis, MDD, PhDD; Athanasios Aessopos, MDD, PhID

emoglobinopath constitnie a beterogensaas growmp of
hereditary hemoglobin disorders characterized by either
reduced (thalassemins) or defective (sickle cell disease)
ehobin chain synthesis that resualts in choonic hemolyvisc
anemia. They represent the most common monogensiic
disorders in hemans, and althoungh traditionally confined o
specific geographic areas and populations (the Mediterranean
Basin and the Middle and Far East in the case of
[F-thalassemia: Sub-Saharan Africa and African- Americans in
thex case of sickle cell dissase), they have cwrrently expanded
i 5 global distribation becasse of the immigration of those
populations o the Western world. Althowsgh their clinical
severity is wvariable, the bemoglobinopathics are generally
demanding comnditions, particularly in the homoz
characterizad by reduced swrvival, multiorgan complications,
freguent hospimlizations. and meed for lifelong management.
thus posing a significant medical and socioeconomic burden.
Cardiovascular complications are among the leading
causes of monality and morbidity in bemoglobinopathies ' In
thee wide spectnem of cardiovascular manifestations of these
patients, pulmonary bhypernension (PH) holds & prosmdnssm
place. It has been postilated that hemoglobinopathies, alomg
with HIW imfection and schistosomiasi=, may be the most
ommmon causes of PH worldwide given the high prevalence
of PH in those populations.?

Epidemiology

B-Thalassemnia

FH is a frequent finding in patients with hemoglobinopathies,
buat the reported prevalence varies in the different conditions
and according to the method used for screening (Table 1) In
thalassemin intermedia. a form of §-thalassemina that accounts
For 2046 b 25%: of cases. PH has been recognized as the most
striking cardiowvascular finding amd the main casse of hean
Failwre. In & preliminary repornt. all 7 patients with thalassemin
imermedia with heant fhilore had preserved systolic lefi
ventricular (L%) foncticn and severe PH as shown by
right-sided heant catheterization® This imitial report was
fodlowed by a systematic stedy of 110 patients with thalas-
semia inermedia with a mean age of 33 years": PH was
observed echocardiographically in approximately S05% of

cases, and all & patients with beamnt failore had preserved
systolic LY function and wendersent right-sided hean cathe-
Erization that confinmed the presence of PH.S A laber soudy
comparing camfiovascular involvement between thalassemia
imtermedia and the most prevalent Form of the discase.
mamely. thalassemia major, in a cohont of 205 patients
confinmesd the above findings" In thalassemia major. in
contrast, the main candiac manifestation is LY dysfusction ="
Swriking rates of PH of 73% and TR weme reponed in 2
previous studies in small populations of patients with thala-
sspeia major >+ but those patients were generally poody
reatsd amd had an increased prewval e of systolic LWV
dysfisnction. Becent trials in optimally treated populations
with thalassemia major showed that PH was rather rare and
mild. with pulmonary anery presswere elevation, mostly bor-
derlinz, encowmntered in approximately 109 of cases in
diifferent colorts.>7

Sickke Cell Iisease

In homeoeygous sickle cell anemia, PH is a frequent Anding
and bias been considered a major determinant of prognosis. ™™
In a cohort of 195 patients with a mean age of 3& years, 31%
s had PH by echocardiography. and PH was the
- ¥ ity within 18 months. 0 Simi-
larly. in a subsequent tri 2315 patients with a mean age of
35 years, PH was present in 407 of cases. and together with
diastedic LY dysfunction, it was the strongest predictor of
mortality 2 In sickle-thalassemia, a compound heterozygous
state with | thalassemia and 1 sickle allele, PH has boen
ohserved with a mther lower frequency amnd a definitely lesser
severity. 117 It should be stressed that with the exception of
thalassemia intermeedia. in which PH was confinmed by
siden] heart catheterization im 2 of the previoasly cived
559 ther vast majority of stodies in thalassemia and sickle
cell disease used echocanfiography &s a screening ool and
therefore, the reponed prevalence may be overestimated by at

least soimee of those rials.

Pathophysiology
The hemoglobinopathies are ot the only hemolytic stabes
associated with PH. In fact, this association is much broader.
and it has been observed thet other chronic hemolytic
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Pulmonary hypertension in  thalassaemia

Anastasia Anthi, Stylianos E Orfanos, Apostolos Armaganidis

Pulmonary hypertension is one of the leading causes of morbidity and mortality in patients with haemolytic disorders
and is a frequent finding in echocardiographic screening of patients with B thalassaemia. Substantial progress has
been made in understanding of the multifactorial pathophysiology of pulmonary hypertension in f thalassaemia.
Haemolysis, reduced nitric oxide bioavailability, iron overload, and hypercoagulopathy are among the main
pathogenetic mechanisms. Various disease-directed therapeutic methods, such as transfusion, chelation, and
splenectomy, have important roles in the development of pulmonary hypertension in { thalassaemia. Studies
investigating the prevalence of pulmonary hypertension in f thalassaemia are mostly based on echocardiographic
findings, and are thus limited by the scarcity of information derived from right heart catheterisation. Invasive
pulmonary haemodynamic data are needed to clarify the true prevalence of pulmonary hypertension in f§ thalassaemia,
to better understand the underlying pathophysiology and risk factors, and to define the optimum therapy for this
devastating complication.
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Pulmonary hypertension associated with thalassemia
syndromes

Dustin R. Fraidenburg and Roberto F. Machado

Department of Medicine, Division of Pulmanary, Critical Care, Sleep and Allergy Medicine, University of lllinois at Chicago,
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Chicago, IL 60612. machador@uic.edu

Chronic hemolytic anemia has increasingly been identified as an important risk factor for the development of
pulmonary hypertension (PH). Within the thalassemia syndromes, there are multiple mechanisms, both distinct
and overlapping, by which PH develops and that differ among [-thalassemia major or intermedia patients. PH
in [3-thalassemia major correlates with the severity of hemolysis, yet in patients whose disease is well treated with
chronic transfusion therapy, the development of PH can be related to cardiac dysfunction and the subsequent toxic
effects of iron overload rather than hemolysis. [3-Thalassemia intermedia, on the other hand, has a higher incidence
of PH owing to the low level of hemolysis that exists over years without the requirement for frequent transfusions,
while splenectomy is shown to play an important role in both types. Standard therapies such as chronic transtusion
have been shown to mitigate PH, and appropriate chelation therapy can avoid the toxic effects of iron overload, yet
is not indicated in many patients. Limited evidence exists for the use of pulmonary vasodilators or other therapies,
such as L-carnitine, to treat PH associated with thalassemia. Here, we review the most recent findings regarding the
pathogenic mechanisms, epidemiology, presentation, diagnosis, and treatment of PH in thalassemia syndromes.




Table 2. The prevalence of pulmonary hypertension (PH) in 3-thalassemia

Study B-Thalassemia type ~ Assessment n Age (years) Splenectomy (%)  PH prevalence (%)
Aessopos et al.” Intermedia Echo 110 325 61 (36) 59
Aessopos e al.* Intermedia Echo 74 28.2 42 (57) 23
Taher et al.” Intermedia Echo 584 254 325 (56) 1
Derchi et al”” Intermedia RHC 332 42.8 194 (58) 4.8
Grisaru et al.” Major Echo 35 19.8 29 (83) 75
Du ef al.”’ Major Echo 33 12.1 21 (64) 79
Derchi et al.*® Major Echo 130 25 N/A 10
Aessopos et al. Major Echo 202 273 39 (19) Absent
Wu et al.” Major Echo 39 12.9 15(38) 31
Aessopos et al.* Major Echo 131 279 27 (21) Absent
Hagar et al>’ Major Echo 36 26 20 (6) 57
Vlahos et al.'" Major Echo 27 38 17 (63) 19
Derchi et al*” Major RHC 977 34.3 439 (45) L1
Phrommintikul et al®®  B-Thal, E/B-Thal, HbH Echo 68 293 32 (47) 43
Morris et al.> B-thal, E/B-thal, HbH Echo 148 25.9 100 (68) 33




Prevalence and Risk Factors for Pulmonary Arterial
Hypertension in a Large Group of p-Thalassemia Patients
Using Right Heart Catheterization
A Webthal Study

Giorgio Derchi, MD; Renzo Galanello, MD; Patrizio Bina, MD;

Maria Domenica Cappellini, MD; Antonio Piga, MD; Maria-Eliana Lai, MD;
Antonella Quarta, MD; Gavino Casu, MD; Silverio Perrotta, MD; Valeria Pinto, MD:
Khaled M. Musallam, MD, PhD; Gian Luca Forni, MD;
on behalf of the Webthal Pulmonary Arterial Hypertension Group®




Background—Pulmonary arterial hypertension (PAH) remains a concern in patients with [-thalassemia major (TM) and
intermedia (TI); however, studies evaluating its prevalence and risk factors using systematic confirmation on right heart
catheterization are lacking.

Methods and Results—This was a multicenter cross-sectional study of 1309 Italian p-thalassemia patients (mean age
36.419.3 years; 46% men; 74.6% TM, 25.4% TI). Patients with a tricuspid-valve regurgitant jet velocity 23.2 m/s (3.6%)
on transthoracic echocardiography further underwent right heart catheterization to confirm the diagnosis of PAH (mean
pulmonary arterial pressure 225 mmHg an nmnm‘y capillary wedge pressure <I5mmHg). The confirmed PAH

prevalence on right heart catheterization wa (93% confidence interval [CI], 1.4-3.0) and :

95% CI, 3.0-7. 7 ) 95% CI, 0.6-2.0). The positive predictive value for the tricuspid-valve regurgitant jet
velocity 23.2 m/s threshold for the diagnosis of pulmonary hypertension was 93.9%. Considerable functional limitation

and decrease in the 6-minute walk distance were noted in patients with confirmed PAH. On multivariate logistic regression
analysis, aadependent risk Tactorsfor confirmed PAH were age (odds ratio, 1.102 per [-year increase; 95% CI, 1.06-1.15)

and splenectomy (odds ratio, 9.31; 95% CI, 2.57-33.7).

Conclusions—The prevalence of PAH in p-thalassemia patients as confirmed on right heart catheterization was 2.1%, with
an =35-fold higher prevalence in TI than TM. Advanced age and splenectomy are risk factors for PAH in this patient
population.

Clinical Trial Registration—URL: http://www.ClinicalTrials.gov. Unique identifier: NCT01496963.

(Circulation. 2014:129:338-345.)
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Blood transfusion
Haemoglobinopathy-directed Chelation therapy
therapy Hydroxyurea

l Splenectomy

General measures

l Choygen

Supportive therapy Oral anticoagulants
l Diuretics, digoxin

Pulmonary hypertension
expert referral

Pulmonary hypertension identified
by RHC

Prneumococcal and influenza immunisation
Avoidance of excessive physical activity

.

Postcapillary pulmonary Precapillary pulmonary

hypertension hypertension _ _ B
mPAP 225 mm Hg mPAP 225 mm Hg Consideration of PAH-spedfic agents

PAWP »15 mm Hg PAWP <15 mm Hg

Figure 3: Treatment approach for patients with p thalassaemia and pulmonary hypertension
mPAP-mean pulmonary arterial pressure. PAH-pulmonary artenal hypertension. PAWP-pulmonary arterial wedge
pressure. RHC=right heart catheterisation.




Table 2. Studies of Phosphodiestersse-5 Inhibitors and Endothelin Recaptor Antaganists in Patients With Hemoglobinapathies

T [ru] Hemogiobncaty N Dumtn  EMcay
Derchi & 54 Sidenzd] Thalsssemia niemeds, thosmssemis moj, dckle fabsema 7 1240m0 | TRV
| WA

tENNT

Sidenztl Stk cell memia | TRy

| mewp

tENWT

Lie ot a Slkgenafl v -arginhe’ Stk cell memia | TRy
tENWT

Mianf & =< Rrsenten or amoniseman cicki cell memia : L TRY

| MPAP

¢ GMNT
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2YMIMEPA2ZMATA

= Hypovia aldoAUTLKN avatpio avayvwplletal wg
OTNMOVTIKOG TIOPAYOVTOG KIVOUVOU avatttuéng MY
= e oyeon pe ta Qadacoatpikd cUVOPOUA OTNV VATITUEN

Y eumAgkovTal TTOANOL pnyovIopoL cuyva
ETILKAAUTITOUEVOL.

= Hevoldpeon B Badaooalpio ammoTteAel TNV OVIOTNTA HE
ToV UYMAOTEPO eTLTIOA QOO Y.




O1 KoO1l1epwuévec Bepameiec €ival Puolkad o1
UETOYYLOE1C KAl n orrooidénpwon.

€ UEMOVWHEVEC TEPLITTWOELC QUOoTNnpaA
EMAEYUEVWV A0BEVWV HPE TIPOTPLYXOELOTKNA
TIVEUMOVKN UMEPTOON €XE1 Pavel OTL1 N €161KN
aywyr] €XE1l odnNynoel TOOO O KA1V1Kry 600 KOl
QUTET1KOV10T 1K KAl €pyootnplakr) PEATiwon
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