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Median Percent Predicted FEV, vs. Age, 1990 and 2007
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Classic and Nonclassic Cystic Fibrosis

Classic cystic fibrosis
(no functional CFTR protein)

Nonclassic cystic fibrosis
(some functional CFTR protein,
providing survival advantage)

_ 5
Chronic sinusitis ——————————= = Chronic sinusitis

Severe chronic bacterial
infection of airways

Severe hepatobiliary
disease (5-10% of cases)

Pancreatic exocrine
insufficiency
Meconium ileus at birth
(15-20% of cases)

Sweat chloride value
usually 90-110 mmol/liter;
sometimes 60-90 mmol/liter

Obstructive azoospermia

Chronic bacterial
infection of airways
({later onset, but variable)

Adequate pancreatic
exocrine function (usually);
pancreatitis (5-20% of cases)

Sweat chloride value usually
60-90 mmol/liter; sometimes
normal (<40 mmol/liter)

Obstructive azoospermia

The New England Journal of Medicine



KaOoiwkn wpooforny  85-90% g Ovnrotnrog

H @uoucr) 16topio tnC vOGOU €ivar 1) TPOOOEVTIKT] KOTAGTPOPT) TOV
TVELLOVOV KoL 1) EKTTTOON TNE OVOTVEVGTIKNC AEITOVPYIOG.

Yrno&uyovopia oe FEV, < 30% (apyikd otig mapoEuveels)
[Tvevpovikn véptaon (emPapivel tnv Tpdyvoon)

Y nepromvio oto TEAMKAE GTAOLN, OVCKOAN OLVOUCTPEWLLN




[Tapartoaon emPioong
Beltimon mototnroc (ong

MeETa-HETAUOGYEVTIKN

Emloyn vroymeionv = TOPUKOAOVONGN
EmAoyn xpovov mopamounng 21 voooloyia tng Kvotikng Tvawong
Emioyi KEVIpou OTO, VTOAOLTTO. OPYaVo. TPOoTIOETOL 1

rafoLoyio, TOV UETOUOTYEDUEVOD

O1KoVOLIKT KOALY) TVEDUOVA KOL THG OVOGOKOTAGTOANG



YynAog (>50%) kivovvog Bavatov evioc 2 €TV YOPIC LETAUOGYEVGCT
YynAn (>90%) mBavotnta emPioong otig 90 nuEPEC LETA TN UETOUOGYEVGCT

YynAn (>80%) mBoavotnta Setoig emPimong netd m Hetapooysvon vmd v
TpoVTOOEST KOUANG AEITOVPYIONG TOV LOGYEVUATOC

A consensus document for the selection of lung

transplant candidates: 2014—An update from the The Journal of
Pulmonary Transplantation Council of the Heart and Lung
International Society for Heart and Lung Transplantation

Transplantation



FEV,<30% [IpoodevtiKn KAVIKTY emPdpuvon pe

Tayeio éxntooon e FEV, OQVCIUEVT GUYVOTNTA TAPOCLVGEDY

[Tapd&uvon mov ypetdiotnke MEMA

6MWT<400m
[Tvevpovikn véptaon AvoKOAN AVAPPOGT HETO 0O TOPOSLVOT]
SPAP>35mmHg Avénuévn pkpoPlaxn avictoon
MPAP>25mmHg Emoewvoopevn Opéyn
ITvevpobmpaxog

Moalikn opomtuon mopd Tov ERPOAIGUO
Bpoyyikdv aptnplov

...0 000EVINC TOPATEUTETOL Y10, EKTIUNGCT GTO UETAUOGYEVTIKO KEVIPO




Xpovia AvamvevuoTiky) AVETOpPKELL
PaO,<60mmHg
PCO,>50mmHg

Xpovia ypnon MEMA

2VYVEC VOO AELES

[Tvevpovikn vrEptoon

Tayelo EKTTOON TNEC AVOTVEVGTIKTC AEITOVPYIOGC

Agrtovpyikn xatdotoon koatd WHO 1V




Kakonfewa - ta mponyovueva 5 €n

2oPBoapn aveTApPKELOL OEVTEPOL
Lellovoc cuoTNUaToS (Kopotldc,
VEQPOV, NTOTOC. .. )

Oceila aotdOeia (onyn, Epnepayuoa
LLOKaPOIoV ...)

Xpovia un ereyyouevn Aoipmen e
16YVpd 1N avOekTIKA HikpoOPio *

2oPBapn Owpakikn oOvGpopein
[Tayvcapkio (BMI>35)

[TAnupeAng BepamevtiKn
GUUHOPPOCT

Yuyoroykd / Yoyratpikd
wpoPAnuaTa

Avemoapkég TepPAAAOV VTOGTNPIENS

ANyn e€aptnNoloyOVOV 0OLCLOV
(KamvOg, AAKOOA, TOPAVOUES OVGIEC)




>oPap1n vroBpeyia Aoiumén amod

>ofBapn ootEOTOPMON M. Tuberculosis X
ErepPaticoc pnyavikog aepiopnoc/ M. abscessus +
ECWOMUATIKT VTOGTNPIEN Burkholderia cenocepacia X

MDR Pseudomonas aeruginosa v/




[TPOMETAMOXZXEYTIKOX EAETI' XOX

Medical Letter = Blood tests:

Certificate of blood type — Routine laboratoy values

Lung function incl. DLCO and — 24-h fiir creatinine clearance
blood gas - TSH, T3,T4

Antibiogram (Sputum) - PTH, Calcitonin, Osteocalcin, Vit. D
X-Ray of Thorax (p.a. et lat., () HLA-Typing
in original size on hardcopy) - PRA (panel reactive antibodies)

— Mendel-Mantoux Test or Quantiferon
CT of thorax on CD Gold Standard

Echocardiography incl. PAP — Virology: CMV (IgG, IgM);
ECG EBV (IgG, IgM); HIV; Hepatitis A,B,C

Ultrasound abdomen and kidneys
® Dental chart
» Six minute walking Test




[TPOMETAMOXZXEYTIKOX EAETI' XOX

Individually:

Ventilation-/Perfusionszintigraphy with sidequantification
PET or PET-CT

Angio-CT of the coronary arteries

Coronarangiography

O 0o o o od

Right heart catherization

@

Osteodensidometry

(]

CT of the paranasal sinus

Doppler Ultra Sound of the Carotides and the peripheral arteries

Tumormarkers: CEA, CA19-9, CA 125, al-Fetoprotein, p-HCG, a2-Globulin, PSA
Urological chart

Gynecological chart

Mammography

Stool guaiac test (= test for occult blood in the feces)

0 [ A A [ I R B A

Vaccinationstatus (Hep. B, Influenza, Pneumococcus)



[TPOMETAMOXZXEYTIKOX EAETI' XOX

General examinations:
Height, weight

Chest x-ray (a.p. and from side)

Evaluation of general condition:
Nutritional condition (BMI)
Muscular strength
Condition of skin (spontaneous fractures?)

LTOT dependence (since when, hours/day, L/min in rest or during exercise)

Mobility (walking distance — 6min walking-test, general activity, ergospirometry)

Urgency (etiology, progression)
psychosocial screening

LA score




[TPOMETAMOXZXEYTIKOX EAETI' XOX

Consenting of patient:

Organizational procedure in case of LuTX (mobile phone, transfer to hospital, ...)

Peri- and postoperative risk
Follow-up (post OP, ICU, normal ward, rehabilitation, ...)
Lifelong medication (and possible adverse reactions)

Signature of consent forms and ongoing clinical studies

Preoper ative ther apy:
Gradual reduction of systemic cortison until < 12,5 mg
Aerobic training
Psychological support

Nutritive support




KaBopilel tn celpd mpotepatdTNTAC Yo T ANy Looyevuatog Bacet
KAVIKQOV KOl EPYACTNPLOKOV TOPAUETPOV

Avtimoapaarioviac TNV Tpdyvmon Yopic Kol LETE LETAUOGYEVCT
BaOuoioyia 0-100

Meimoe 10 ¥pOvo avapovng kot v Bvntotnta tov acbevov o Alota
YOPIC VO ETNPEAGEL TNV EMLTLYLO TNG LETAUOGYEVGNG

>11¢ HITA amo to 2005. Xtnv Evponn and to 2011




LAS: LUNG ALLOCATION SCORE

Date of birth
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Lung Diagnosis Code Cystic fibrosis
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Assistance level Some assistance
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Diabetes dinsulin dependent

Assisted Ventilation | Non-invasive BiPAP or press %
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Supplemental Oxygen At rest
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Amount of oxygen

FVC predicted
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Pulmonary Artery Systolic
Pressure

(9]

Mean Pulmonary Artery Pressure
Pulmonary Capillary Wedge Mean
Current PCO,

Highest PCO2 is greater than 60 mmHg, please check your data
Highest PCO,

Lowest PCO,
— Change in PCO,
Six minute walk distance

Your LAS score is!
Serum Creatinine




LUNG ALLOCATION

Your LAS score is: 36.2794

ABO matching HLA matching

Distance donor / recipient
Total lung capacity




A1000Y1KT] LETAUOGYEVGT] OVO TVELUOV®V
Eykapoia Owpakotoun “clamshell”

Xpnon eEmomUATIKNC KOKAOPOPLog

Adpketa 6-12 opeg




Study$ #%Pa; entsS 30%laysS| 19earS| 3%YearS | 5%earS| 109ear$
survival$| survivalS$| survivalS| survival§ survival$

Madden 1992
Mendeloff 1998
Wiebe 1998
Aurora 2000
Egan 2002
Algar 2008
Aratari 2008
Weiss 2009
Meachery 2008

Christie 2011

Benden 2011
Inci 2012

79 pts (HLTx)
103 pts

35 pts

52 children

123 pts

78 pts

73 pts

1637 pts

176 pts

507 pts (90-94)
1020 pts (95-99)
3205 pts (00-09)
948 children
100 pts

95%$
94%$

93%$S
81%S
86%S
96%$S

91%$
92%$
95%$
92%$
95%$

69%$
84%$
91%$
75%$
81%$
75%$
75%$
83%$
82%$
74%$
81%$
85%$
79%$
88%5

49%S$

61%S

83%9S 76%S
35%9S
58%9S

69%S 58%9%
63%S 54%$
60K75%S 50163%S

70%S 62%S
60%S 52%S
67%S 57%$S
71%S 61%S
62%S 51%S
63183%S  72%S

36%S
58%9%
43%S

51%$
36%$
42%$
46%$
37%$




Y Toy®pnon aVOTVEVGTIKOV GUUTTOUATOV
OVGTVOLQL, TTOPAYDYIKOC Pryyoc

AVAKOLYN VOTTVEVGTIKNG AELTOVPYINGC
FEV, 70-80%

AVENGN avoync oTNV KOG

Beltioon mototntog Cmng
>85% Olym¢ KaONUEPTVOVE TEPLOPICLOVG

Eniotpo@r) 610 oyoAgio, T dOVAELL. ..




AITIOTEAEXMATA

Adult Lung Transplants

Kaplan-Meier Survival by Procedure Type and Era
(Transplants: January 1990 — June 2016)

Diagnosis: CF, Bilateral/Double Lung

——1990-1998 (N=1,343)
——1999-2008 (N=3,386)
——2009-6/2016 (N=4,118)
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1990-1998 vs. 1999-2008: p<0.0001
1990-1998 vs. 2009-6/2016: p<0.0001
1999-2008 vs. 2009-6/2016: p<0.0001
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AITIOTEAEXMATA

Adult Lung Transplants
Kaplan-Meier Survival by Major Diagnosis
(Transplants: January 1990 — June 2016)
==A1ATD (N=3,260) =CF (N=8,958) ===COPD (N=18,233)
=|IP (N=14,305) —=|LD-not IIP (N=2,981)  ==I|PAH (N=1,921)

Median survival (years):
A1lATD: 7.0; CF: 9.5; COPD: 5.9; IIP:
5.2; ILD-not IIP: 6.3; IPAH: 6.3.
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All pair-wise comparisons were
significant at p < 0.05 except A1ATD vs.
ILD-non 1IP, A1ATD vs. IPAH, COPD vs.
ILD-non IIP and ILD-non IIP vs. IPAH.

7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Years

LI T 2018

ISHLY « INTERNATIONAL SOCIETY FOR HEART AND LUNG TRANSPLANTATION
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AITIOTEAEXMATA

Adult Lung Transplants

Kaplan-Meier Survival by Major Diagnosis Conditional on

Survival to 1 Year (Transplants: January 1990 — June 2016)
100
—A1ATD (N=2,547) —CF (N=7,233)
——COPD (N=14,604) —IIP (N=10,531)
——ILD-not IIP (N=2,242) ——IPAH (N=1,313)

All pair-wise comparisons were significant
at p < 0.05 except A1IATD vs. ILD-non IIP,
CF vs. IPAH and COPD vs. IIP.
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Median survival (years): A1ATD: 9.2; CF: 12.2; COPD:
7.3; 1IP: 7.2; ILD-not IIP: 8.2; IPAH: 10.9

7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Years

ND LUNG TRANSPLANTATION

JHLT. 2018 Oct; 37(10): 1155-1206




AIBOYELA SAAEIA 4

KYLZTIKH INQIH KAl METAMOZXEYLZH NMNEYMONON: EMIIEIPIA ATNO THN MONAAA
KYZTIKHI INQIHL ENHAIKON TOY F.N AL «ZIEMANOTAEION
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Timelime for development of
complications after lung Tx in CF

0-30d 30d-1y 1-2y >2y
N acute
‘\}fﬂeCﬁO airway

/Primary graft dehiscence -~
\.dysfunction

(“infection “)-
& o

prevalence
O <15%
) 16-30%
O >30%




Timelime for development of
complications after lung Tx in CF

0-30d 30d-1y 1-2y >2y

>(_ chronic rejection (BOS)

@ lonizati invasive infection
(ecofonizatio omplicating BOS

sinus disease

osteoporosis
diabetes
prevalence

neurologic
O <15%

- complications
hypertension ol p— (O 16-30%
changes

dysfunction O >30%
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EITIIIAOKEX

Adult Lung Transplants
Freedom from Bronchiolitis Obliterans Syndrome

by Diagnosis Conditional on Survival to 14 days
(Transplants: January 1994 — June 2016)

—AI1ATD (N=1,113) —=CF (N=3,233)
—=COPD (N=7,575) —IIP (N=7,517)

~
6]

===|LD-not IIP (N=1,236) ==Retransplant (N=836)
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No pair-wise comparisons were significant
at p < 0.05 except all comparisons with
Retransplant and CF vs. COPD.
6 7 8 9 10 11 12 13 14 15

Years

2018

ND LUNG TRANSPLANTATION

JHLT. 2018 Oct; 37(10): 1155-1206




>t ME®
€ Kovo OdAapo voonAeiog
2€ KEVIPO OMOKATACTOONG

210 oTiTl
Kovtd 670 pHeTapooyeutiko KEVTIPO

211 povIUn Kotowkio

Aoryve G TIKOG EAEYYOC
POOon ayoyng
Exnaidcvon
dvorobepameio

Yvyoloyikn vrooTnpiEn




E&etdoeig aipatog

I'evikn aipatog, Edeyyog caxydpov, veppav, nratos, CMV PCR, erineda,
OVOGOKOTOGTAATIKOV QOPUAK®V, 0GTIKOT OETKTEC. ..

Aépia. apTnpLaKod (1] TPLoEIdtcoD) ailoToc
KoAliépyela mtoédmv
A/A Bopaxkoc
CT Oopaxog
AE1TOVPYIKOC EAEYYOC LE CTPOUETPMON £ O1dYVON
Bpoyyookonnon pue BAL kot Awafpoyyucég Broyieg




ITAPAKOAOY®HXH

1. scheduled investigations
week 1 : every 2nd day: chest xray, blood test, IS levels, blood gases
week 2: every 2nd-3rd day: chest xray, blood test, IS levels, blood gases
CT scan (lung) within the first 10-14 days postTX

lung function test after removal of chest tubes, every week until discharge to rehab

transbronchial biopies POD 10-14
4 weeks after TX
8 weeks
12 weeks
6 months
1 year

whenever clinically indicated

Toxtikny TapakorovOnon oto eEmteptkd atpeio. Avvatdtnta voonieiog

SUUUETOYN PLGLODEPUTEVTN KO EVOEYOUEVO YVYOAHYOL

Kat’ étog eEétaom amd deppatordyo, veppoldyo, peopotoldyo, yovaurkordyo 9 LJovpordyo &'
...épav TV oxeTkoV pe v Kvotikn Tvoon vrogidikomtov




H petapdoyevon mtvevpudvmy amotelel Ty VoTATN BEPATEVTIKN
EMAOYN GTNV KATOGTPOPT] TOV TVELLOVO, 0td TNV KuoTtikn
Tvoon.

Emtuyydvel onuavtikn tapdtacn e emPioonc kot fertioon
NG Tol0TNTOC (ONG GTNV TAELOVOTNTO TOV TEPUTTOCEDY

‘Eyxetl ta kaAbtepa anoteléopato and OAES TIG VITOAOUTEG
EVOEICEIC LETOUOGYEVGNC TVELLOVOV.

H &yxaipn mopamounny Tov achBevolc Kol 1) KA GuvePYLoia LLE
TO UETAUOGYEVTIKO KEVTPO EMITPETEL TNV CMOGTI TPOETOLLAGIOL
0V 060eVONC Yo TN GOVOETN dradkaGio TNG LETAUOGYEVCNG




H petd ™ petapdoyevon mopeio tov aclevov cuvovdlet Ta
TPOPANLOTO TNG LVOGOKATOGTOANC KOl TNG OmOPPIYNE TOL
LOGYELLOTOG e TN VoooAoyia tng Kvotiknc Tvmonc ota vtorowmo
opyava.

H mopakorovOnon petd m petapocyevon tpovmobétel tnv dapén
0PYOVOUEVOL TAAVOL, DTOGTNPLEN OO KATAAANAES ELOIKOTNTES KOl
GLVEPYOCIN LE TO LETAUOGYEVTIKO KEVTPO.

H ypovia amoppiyn TapapEVver 11 ETUTAOKT) TOL TEPLOPILEL TNV
nokpoypovia erioon Tov acbevov.






High altitude trekking after lung transplantation: a
prospective study using lung ultrasound to detect
comets tails for interstitial pulmonary edema in
lung transplant recipients and healthy volunteers

Ulrike Weber' , Judith Schiefer' , Jakob Mihlbacher?, Martin Hermann Bernardi’,
Clemens Maria Ortner' & Peter Jaksch?

Lungs of transplant recipients are able to adapt to altitude and capable of
performing prolonged exercise at high altitude after slow ascend.

Transplant International 2018; 31: 1245-1253



