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Symposium: The Liver-Lung Interface

January 12 1990 Z:30 a.m. to 5:30 p.m.

i etler Lunﬁ Intesface is an update on state-of-the-art under-
standing of ¢ |n|l:a| and pathophysiological aspects of the liver-lung relationship.
Mayo Clinic/Mayo Foundation is accredited by the ACCME to sponsor
Continuing Medical Education for physicians, Mayo Clinic/Mayo Foundation
certifies that this continuing education activity is acceptable for 6.5 credit hours in
Category 1of the Physicians Recognition Awand of the american Medical Association.

FIG1 The first liver-lung conference that had HPS as a unigue meeting topic. The conference was held at the Mayo Clinic, Jacksonville,
Florida, campus and featured renowned physicians who spoke to an audience of approximately 30 people.
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TABLE 2. HPS: A CHRONOLOGY OF SELECTED MILESTONES

Year First Authar Observation/Contribution

1884 Fluckiger' Cyanosis, clubbing in cirthosis first described

1938 Keys™ Hypoxemia in cirrhosis caused by rightward shift of the hemoglobin/oxygen (Hgb-0,) curve
1933 Wilson™ Hypoxemia in cirrhosis due to "venous admixture” rather than Hgb-0, curve shift
19564 Rydel* First clinic pathological case report of HPS

1957 Calabresi® Unusual portal to pulmonary vein connections described

1960 Rodman™ “Unsaturation of arterial blood” due fo venous admixture common in cirthosis
1963 Mellemgaard™® Portal to pulmnnnr',r vein Eunnec‘rmns uniikely to L‘;unhlhu‘re to h',rpmemm

1964 Berthelot®® :

1968 Starzl'? First LTs uﬁempfed in the setting of presumed mhu pulrrmnnr,r shunting

1977 Kennedy” The term "hepatopulmonary syndrome” first coined

1984 Van Thiel ™ HPS with Pa0, < 50 mm Hg an "absolute contraindication” fo LT

1987 Krowka™ Small series using almitrine bismesylate for HPS; no improvement in PaO,

1988 Maddrey™ HPS with Pa0, < 50 mm Hg a "relative contraindication” to LT

1989 Edell* MIGET chnrncl‘Enzed reasons for the wmnxemm of HPS

1990 Krowka*” : >

1990 Stoller*! HPS resolves in an adult with PBC after LT

1992 LaBerge®? HPS resolves in two children affer LT

1992 Chang* Common bile duct ligation experimental model in a rat developed for HPS

1996 Krowka'® Mayo cases and literature review: progressive HPS an "indication” for HPS

1997 Fallon® First describes nitric oxide implication in the rat model of HPS

1998 Whyte Use of ""™TcMAA lung-brain scanning quantifies HPS severity

1999 Marfinez** Association between HPS and other common respiratory disorders described
1999 Egawa™ Living donor LT for HPS reported and excellent long-term outcomes

2000 Schenk* Small series showing IV methylene blue improved HPS hypoxemia in infensive care unit setting
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2000 Schenk* Emull series showing IV methylene blue |rn|::rn1.red HPS hypoxemia in infensive care unit setting

2003 Taille*” Resolution of HPS post-LT dependent on severity pretransplant

2003 El.‘Jl"IEr‘Il-:'m HPS reported as an independent risk for poor outcome in liver disease

2004 Rodriguez-Roisin® ERS consensus committee defines HPS diagnostic criteria

2005 Swanson™ a-Year natural history (without transplant) of HPS described

2006 Fallon' MELD exception criteria (PaO, < 60 mm Hg) for HPS began

2006 Gomez™’ Nebulized .-NAME decreased exhaled nitric oxide but does not improve Pa0, in HPS

2008 Rodriguez-Roisin™ New England Journal of Medicine review arficle: hepatopulmonary syndrome: liver-induced lung
vascular disorder

2008 Fleming™ Use of ECMO after LT for refractary HPS

2010 Roberts™* Genetic risk factors for HPS described

2010 Gupta'’ Excellent LT outcome in severe HPS (Pa0,, < 50 mm Hg)

2013 lyer'® Excellent LT outcomes for HPS in the era of MELD exception

2014 Goldberg™ Impact of MELD exception for HPS described from the UNOS database

2016 Krowka™® ILTS consensus practice guidelines for HPS published

2019 Raoevens™ Excellent HPS outcomes affer LT: Eurotransplant experience

2019 Kawut'’ First randomized, controlled trial in HPS (sorafenib); no improvement in Pa0,



Hepatopulmoner Sendrom Nedir?

Karaciger hastaliginin varligi
f ~u

et )
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HPS'den sorumlu en yaygin karaciger hastaligi sirozdur.
* Sirotik olmayan portal hipertansiyon
* Ekstrahepatik portal ven tikanikhgi
* Kronik aktif hepatit
* Fulminan karaciger yetmeazligi

|
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e Kronik viral hepatitte %10

* Sirozda %15-23

* Budd-Chiari sendromunda %28

* Kc tx degerlendirmesi yapilan sirozlu hastalarda %5-32 arasinda degisirken,

Intrapulmoner vaskiiler dilatasyon-> kc tx adayi + oksijenizasyon defekti @ > %50-60

Soulaidopoulo S et al. Review article: Update on current and emergent data on hepatopulmonary syndrome. World J Gastroenterol 2018



Hepatopulmoner sendrom- Tani kriterleri




Karaciger hastaliginda arteriyel kan neden oksijenden yoksundur?



Karacigerden salinan vazodilatator maddelerde
artis ve vazokonstriktor maddelerin
dolasimdaki yetersizligi

Hasarli karacigerin pulmoner vazodilatasyona
yol acan maddeleri temizleyememesi




Alveolus

Tumgor G. Cirrhosis and HPS

Alveolus

Dilated
intrapulmonary vessel

Dilated capillary
(15-500 um)

Figure 2 Ventilation-perfusion mismatch; diffusion limitation of oxygen. The capillaries are known to dilate to 15-500 pm (n: 8-15 um) in hepatopulmonary syn-
drome (HPS).

*Tumgor G. Cirrhosis and hepatopulmonary syndrome. World J Gastroenterol 2014




Ventilation perfusion mismatch

Ok diffusion limitation

Macrophage accumulation

LT
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EARLY CHANGES, MILDER DISEASE

Increasing

HPS

Deoxygenation

LATE CHANGES, SEVERE DISEASE

Figure 1 Physiology of vasodilation and hypoxaemia in HPS.



Klinik bulgular

Siklikla asemptomatik

Kc tx icin bekleme listesindeki
hastalar HPS varligi acisindan
taranmalidir.




Klinik bulgular

Dispne Buyume geriligi

Otururken siddetlenen, sirtlistu

yatarak dlizelen nefes darligi

Sl"\IDER NE\{I PLATYPNEA

Platipne

CYANOSIS




e Karaciger hastaligl siddeti ile oksijenizasyon arasinda

Kllnlk iliski zayif

* Cogunlukla agir dekompanse son donem karaciger

bulgular hastalarinda

* Child A ve B olan hastalarda da gozlenmistir.



. N \ Dispnenin Iati
Oykii ve fizik \ \ ) Platipne veya

yaygin
muayene ile baslar comak parmak

nedenleri
?
dislanir mevcutsa-> HPS?




(1) Karaciger hastaliginin varhgi

ve/veya
AvTUpa portal hipertansiyon
Solunum
Dernegi (2) Parsiyel oksijen basinci < 80 mmHg
2004 veya

Alveoller arteriyel oksijen gradyenti > 15 mmHg

Ta n I (>64yas > 20 mmHg)

(3) intrapulmoner vaskiiler dilatasyonun kanitlar;




Tani:

Alveolo-Arteriyel Oksijen Gradiyenti (P(A-a)O2 )

* Akcigerlerin gaz alisveris fonksiyonu hakkinda genel bilgi verir.
* Normalde P(A-a)O; = 5 mmHg’dir.
* Yasla birlikte artar, 20 yasindan sonra her 10 yil icin 4 mmHg’lik artis olur.

P(A-a)0, = [FiO, x(760-47) - (1,25x PaCO, )]-Pa0,
veya
P(A-a)0,= [150 - (1,25x PaCO )] - PaO,

Yasa gore beklenen P(A-a)0,= 2,5+ [0,25xyas(yil)]

[ g
I I [ i ent| 2 15 mmH



Arteriyel oksijenasyonun degerlendirilmesi

Pulse oksimetresi, oksijen satiirasyonunu dolayh olarak ol¢er, non-invazivdir ve yetiskinlerde tarama
aracidir, ancak pediatrik hastalarda degil!

Sp02 <%96 Pa0, <70 mmHg olan hastalari saptamada duyarliligi %100, 6zgullugii %88

Sp02 <%94 Pa0, <60 mmHg olan tiim hastalari saptar (6zgulliik %93)

Sirtuistii pozisyondan dik pozisyona gecisten sonra 2 %4'liikk azalma

= Hafif veya subklinik intrapulmoner vazodilatasyonlarin gaz degisimini degistirmeyebilir
= Kc tx adayi olan 31 normoksemik hastanin %9,7'sinde KEE +

Arteriyel kan gazi analizi




Arteriyel oksijenasyonun degerlendirilmesi

Sp02 <%96 olan hastalarda AKG analizi yapilmalidir.

HPS'nin ciddiyetinin evrelenmesi igin esastir.

« Pa02 280 mmie
CLEMMM + P202 60-79 mmie

e Pa02 50-59 mmHg

_Cok siddetli |« Pa02 <50 mmHg




Tant:
Kontrast Ekokardiyografi

Edintrapulmoner santlarin gésterilmesi acisindan duyarl (dik pozisyonda oturtularak)

EfCalkalanmis serum fizyolojik (60-150 mikron caplarinda hava kabarciklari) veya indosiyanin yesili

EiNormalde hava kabarciklari kalbin sag tarafinda gorilir, pulmoner kapillerde absorbe olacagindan sola gecis
olmaz.

EAHPSda intrapulmoner santlar nedeniyle sag atriumda goriilmesinden 3-4 atim sonra sol kalp bosluklarinda da
gorulebilir.




Tani:

Transozofageal ekokardiyografi

(d Hava kabarciklarinin pulmoner venden sol atriuma gegcisini direkt goriintiileyebilir.
 daha spesifik

[ daha invaziv

O Ozofagus varis travmasi!



Tani:

Teknesyum 99 makroaggregat albiimin (MAA) sintigrafisi

@ 20-50 mikron capindaki makroagrege albuminler normalde 8-15 mikron olan pulmoner
venlerden gecemezler.

#@ Ekstrapulmoner organlarda radyontklid maddelerin gériintilenmesi - sant .

@ Santin intrapulmoner mi intrakardiyak mi oldugunu degerlendirmede kontrast \

ekokardiyografiye gore yetersiz

Duyarlihgi %84 ve 6zgulligu %100

Normal kisilerde sant fraksiyonu %7
HPS’lu hastalarda %10 ile %71

Siddetli hipoksemisi ve eslik eden intrinsik akciger hastaligl olan hastalarda santin derecesini 6lcmek
veya
HPS ve cok siddetli hipoksemisi (Pa02 <50 mmHg) olan hastalarda prognozu degerlendirmek



Tani:

PAAC grafisi

Nonspesifik
Pulmoner vazodilatasyon nedeniyle akcigerlerin alt kisminda hafif bir interstisyel patern
Akciger hastaliklarini ekarte etmek igin




Tani:

VWF-Ag diuzeyi

* HPS ¢mmm) yiiksek VWF-Ag diizeyi
* Potansiyel tarama testi?
e Calismalar yetersiz




Solunum fonksiyon testi
* Bozukluklar yaygindir ama spesifik degil
* Genellikle ekspiratuvar akim hizi ve akciger voliimii normal
* Karbonmonoksit diflizyon kapasitesi hafiften siddetliye varan oranlarda bozulmustur.
* Bulgular spesifik degil ve kc tx sonra normale donmeyebilir.
* Sadece eslik eden akciger hastaliklarini ekarte etmek icin kullanilabilir.

Toraks BT’de 2 karakteristik bulgu vardir:
e Dilate periferal pulmoner damarlar ve
* Pulmoner arterlerin bronslara oraninin artmasi




Tani:

Pulmoner Anjiografi

 HPS tanisinda standart kullanilan bir tani yontemi degildir.

 Oksijene iyi yanit vermeyen HPS’lu hastalarda tercih edilebilir.

A invaziv ve duyarlihg diisiik

 Hipokseminin diger nedenlerini dislamada ve hastanin embolizasyondan yarar goriip gérmeyecegi
konusunda bilgi vermede faydal




Tani:

Pulmoner Anjiografi

Tip 2: AVS
* O, destegine yanit -

Tip 1: prekapiller dilatasyonlar
* O, destegine yanit +

HPS'den stiphelenilen tum hastalarda yapilmamali

a) %100 oksijen uygulamasina yetersiz yanit veren siddetli hipoksemisi (PaO2 <60 mmHg) olan hastalarda
ve

b) Arteriyovendz sant oldugundan stiphelenilen hastalarda (embolizasyon)




» Kanitlanmis bir medikal tedavi mevcut degil
» Cesitli ilaglar uygulanmis, sonuglar celiskili

» Biiylik randomize ¢alismalar yok
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e PTX
e QUARSETIN
e MMF

ET-1
inaktivasyonu

a

e PTX

e MB

e L-NAME (nebulize NG-
nitro-L-arginin metil ester)

e Quarsetin

e MMF

e CAPE

&N-asetilsitein

NOS
inhibisyonu ile
NO sentez
blokaiji

Pulmoner
anjiogenez
inhibisyonu

e PTX

e Metilen mavisi (guanilat
siklaz inhibitorii)

e MMF
e Okreotid

N

e Somatostatin analoglan

e Sorafenib
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Pond Street
Hampstead
London NW3 206

Telephone

The Royal Free Hospital 01-794 0500

Diresct Lina:
55/fad 01-431 4589

22nd January 1990

Dr. Michael Krowka
Department of Chest Diseases
The Mayo Clinice

Florida

Jacksonville

Florida

s

Dear Michael,

Just a brief note to thank you and your colleagues for
inviting me to such an interesting meeting on the Liver/Lung
Interface.

Such small group meetings are always so much more worthwhile
than large postgraduate courses.

I think we certainly pushed the frontiers forward.

Congratulations on the work The Mayo is doing on pulmonary
function in cirrhosis.

T shall look ferward te reading mere of your sandostatinm
results.

Best wishes.

Yours sincerely,

PROFESSOR DAME SHEILA SHERLOCK.

! A thank-you letter from Dame i k 3 o [jye

dayo Jacksonville, The subsequent “pro
ncept” use of Sandostatin, referred




Hepatology. 2018 November ; 68(5): 2016-2028. doi:10.1002/hep.30079.

Potential clinical targets in hepatopulmonary syndrome: lessons
from experimental models

Sarah Raevens'? and Michael B. Fallon?

Overview of human studies trialing preclinically tested medical therapies for the treatment of hepatopulmonary syndrome

Study (reference) Patients Drug Dose Duration Clinical outcome

Intrapulmonary vascular dilations

Vascular tone

Maniscalco ef al. (63) | patient with cryptogenic cirrhosis  L-NAME 8 mg/kg IV 5 minutes no improvement of clinical symptoms or gas exchange

Gomez et al. (64) 10 cirrhotic patients L-NAME 162 mg in 4 mL saline  Neb over 12 minutes  no change in shunting or gas exchange

Brussino et al. (65) 1 patient with HCV cirrhosis L-NAME 99.5 mg in 3 mL saline Neb improvement of clinical symptoms, shunting and gas
exchange

Bacterial translocation, endotoxemia, pulmonary monocyte infiltration, chemotaxis

Afiel and Sheagren (66) 1 patient with cirrhosis Norfloxacin 400 mg 2x/day 4 weeks improvement of clinical symptoms and gas exchange

Gupta et al. (67) 11 patients with cirrhosis Norfloxacin 400 mg 4x/day 1 month no improvement of gas exchange

Gupta et al. (68) 9 patients with cirrhosis PTX 400 mg 3x/day 3 months improvement of clinical symptoms and gas exchange

Kianifar et al (69) 10 pediatric patients with cirrhosis | PTX 20 mg/kg/day 3 months improvement of gas exchange

Tanikella er al (70) 9 patients with cirrhosis PTX 400 mg 1x-2x-3x/day 7-7-42 days no improvement of gas exchange

Intrapulmonary arteriovenous shunt formation

ClinicalTrials.gov NCT02021929 30 Child-Pugh A-B patients Sorafenib 400 mg 1x/day 3 months 7 gas exchange

7 shunting

? biomarker levels

Abbreviations: L-NAME, NG—nitro—L—arginine methyl ester; PTX, pentoxifylline; IV, intravenously; Neb, nebulized.



Potential new treatments for hepatopulmonary syndrome aimed at pathophysiological targets

Intervention Studies

Expected effect

Advantages

Disadvantages

Potential benefit — Low risk

VEGF(R) and PDGF(R) inhibitors  Animal

PIGF inhibitors Animal

Antibiotics Human + animal

+ angiogenesis
+pathological angiogenesis

+ pulmonary inflammation

Experience in cirrhosis
Experience in cancer,
minimal side effects

Experience in cirrhosis,
few side effects

Potential toxicity and
drug resistance

Limited human data

Limited studies with
negative results

Potential benefit — Intermediate risk

ET receptor antagonists Animal

Caspase inhibitors Animal

+ vasodilation

+ ATZ cell death

Experience in Child Pugh

A/B, few side effects

Experience in cirrhosis,
few side effects

Uncertain effect due to
dual ET . g mhibition

Mo effect on [PVDs or
shunts

Potential benefit — High risk

THFa inhibitors Human + animal

+ pulmonary inflammation

Experience in cirrhosis
(pentoxifylline)

High risk of side effects
(pentoxifylline)

Limated studies with
conflicting results
[pentoxifylline)

Hepatotoxicity, infection
risk, hepatitis B
reactivation | biologicals)

Uncertain potential benefit — Low or unknown risk

Bile acid modulation Ma
Surfactant supplementation MNA

Chemokine (receptor) antagonists ~ Animal

+ AT2 cell dysfunction
+ AT2 cell dysfunction

+ pulmonary inflammation

Experience in cirrhosis,
few side effects

Few side cffects

Early experience in
cirrhosis, few side effects

Limited data, no effect
on IPVDs or shunts

Limited data, no cffect
on [PVDs or shunts

Limited expernience,
redundancy of
chemokine network

Abbreviations: VEGF, vascular endothelial growth factor; PDGE, platelet-derived growth factor; PIGE, placental growth factor: ET. endothelin:
THFa. tumor necrosis factor alpha; AT2, alveolar type [I: PH. portal hypertension; IPVDs, intrapulmonary vascular dilations.

Hepatology. 2018 November ; 68(5): 2016-2028. doi:10.1002/hep.30079.

Potential clinical targets in hepatopulmonary syndrome: lessons
from experimental models

Sarah Raevens'Z and Michael B. Fallon?




Karaciger

Transplantasyonu




Karaciger transplantasyon kararini kolaylastirmak icin
HPS tani kriterleri

-

MELD MINYY PaO, <60mmHg J

HPS hastalari icin transplantasyon sonrasi %88'lik bir 5 yillik sag kalim saglayabilir.

 Ciddi hipoksemisi olan olgularda oksijen tedavisi onerilir.
 Kisith veriler, 1 yilhik oksijen takviyesinden sonra karaciger fonksiyonunda ve
oksijenasyonda iyilesme oldugunu bildirmektedir.



Karaciger Transplantasyonu

Transplantasyon oncesi Pa02< 44 mmHg nakil basarisi lll

Nakil 6ncesi Pa0, < 50 mmHg

Nakil sonrasi mortalitenin en )
guclu belirleyicileri

ve

MAA sintigrafisinde sant indeksi 2%30

Nakil icin uygun olmayan hastalarda dilate pulmoner damarlarin
koil embolizasyonu potansiyel bir tedavi olabilir.




HASTALIGIN SEYRI

Hem hayatta kalma hem de yasam kalitesi agisindan kotii prognoz ile iliskilidir.

Kc tx icin degerlendirilen hastalarda 6liim orani yas, MELD skoru gibi potansiyel mortalite
belirleyicilerinden bagimsiz olarak, HPS'li hastalarda iki kat daha yliksek

Karaciger tx yapilmadan 5 yillik sagkalim orani (yas, MELD ve Child-Pugh’a gére sirozun etiyolojisi ve
ciddiyeti agisindan eslestirilen)

HPS'li hastalarda-> %23/ medyan sagkalim 24 ay
HPS'si olmayan sirozlu hastalarda-> %63/ medyan sagkalim 87 ay




Platipne

Dispne Oturur
Sik ama pozisyonda
tek basina nefes darlig H PS
spesifik degil

Pulse oksimetri

Non-invaziv, ilk tarama araci, SpO2 <%96
duyarlihgi %100, ozgulligi %88

Kontrast Ekokardiyografi

Ortodeoksi
dik pozisyona Hipoksemi
gecildiginde PaO, ew
4-5 mmHgd V/Q dengesizligi

ve IPVD sonucu
kisith diftizyon

Arteriyel kan gazi

sonra sol kalp bosluklarinda

IPVD gosterilmesi calkalanmis SF
enjeksiyonu, hava kabarciklari 3-4 atim

Hipokseminin derecesini belirlemede
Oda havasinda 10 dk dinlenmenin
ardindan oturur pozisyonda

Tani Kriterleri

Karaciger hastaligl

Portal hipertansiyon ve/veya siroz

IPVD

Kontrast Ekokardiyografide pozitif bulgular
Sintigrafi veya pulmoner anjiografi (secilmis vakalarda)

Oksijenizasyon
defekti

Parsiyel oksijen basinci < 80 mmHg veya
(A-a) gradiyent > 15 mmHg

Hastalik siddeti

Hafif >80 mmHg
Orta 60-79 mmHg
Siddetli 50-59 mmHg
Cok siddetli <50 mmHg

VIEDININYY PaO, <60mmHg




HPS

Tedavi

HPS icin yerlesik bir tibbi tedavi yoktur.

Pa02 < 60 mmHg - oksijen ile destegi
Hedef Sp0O2 > %88
Altta yatan portal hipertansiyonun yonetimi

Karaciger nakli
Etkinligi kanitlanmis tek tedavi
Semptomlarin tamamen diizelmesi nakilden sonra aylar alabilir




W) Cheok for up

CLINICAL LIVER DISEASE, VOL 15, NO S1, FEBRUARY 2020 An Official Learning Resource of AASLD

Michael J. Krowka, M.D.

Sirozlu hastalarin akcigerlerindeki bu dolasim anormalliklerinin aracilari heniiz tam olarak
tanimlanmamis olsada
hasarl karacigerden salinan pulmoner “vaskiilotoksinlerin” etkileri
veya
sirozdan kaynaklanan pulmoner “vaskiiloprotektif” bir ajanin eksikligi

e e et | TP et Vo

came a renewed interest in what we now appreciate as
twvn distinct adwerse pulmonary vasoular consequences of
adwvanced liver disease: hepatopulmonary syndrome (HPS)
and portopulmaonary hypertension (POPH). The interest was
not simply academic. Indeed, once these entities were rec-
ognized and acourately characterized, it was clear that their
natural histories and effects on both attempts at and out-
comes of liver transplantation could be quite concerning.

Given millennia of experience with drrhosis, had these
pulmonary complications ahsays been around and were
they simply not recognized as such because of the absence
of characterization of the syndromes, lack of disgnostic oni-
teria, andfor failure to appredate their clinical importance?
Perhaps. And so, &s a prelude to a historical review of these
entities, and to help darify the frequent confusion between
the two syndromes, a concise, comparative summary of
characteristics of each syndrome i provided in Table 1

Abbreviatons: AASLD, American Assooation for the Study of Liver Diseases; ECAMO, ECMO, extracorponeal membrans axynenation;
ER2, endathelin receptor antagonest, ERS, European Resparalory Sockety, HPS, hepatopulmonary syndrome, LT3, Intemational Lives
Transplant Socety, IPVD, intragulmonary vascular didatation; IV, miravenous; LD, beer disorder; -RAME, T Ire-L-arginine methyl
e5%er, LT, Inver transplant; MELD, Moded for End-5tage Liver Disease; MIGET, muftiple inert gas elimination 1echnigue; mPAF, mean
pulmanary artery pressune; Kk, Mational Institutes of Health; FaD,, partial pressune of anerial coopgen, PEC, primary bilany cirhoss,
PH, pulmonary hypertenson; POPH, portopulmonary iypertension; Py pulmonary vasoactive; PVR, pulmaonany vasoular ressiance;
REVEAL, Registry 1o Evaluate Eary And Long-lermn pubmonary artery ypertension disssse management, ™ TehAA, techristiurm
macroaggregated slbumen; UMNDS, United Netvwork for Organ Sharing, WHO, 'World Health Drganization

513 ' CLUMICAL UVER DISEASE,VOL 15, MO 51, FEBRUARY 2020 An Officiol Learming Resource of AASLD



Gordion dugumu, Buyu
halledilmesi anlaminda m

Ice ve ¢Ozumu zor bir sorunun kaba kuvvetle

Michael J. Krowka, M.D.

CLINICAL LIVER DISEASE,VOL 15, NO S1, FEBRUARY 2020 An Official Learning Resource of AASLD

Bu diigiim deyim yerindeyse bir kc tx cerrahi tarafindan kesilebilir, ¢linkii karaciger tx HPS tedavi edebilir.


https://tr.wikipedia.org/wiki/B%C3%BCy%C3%BCk_%C4%B0skender
https://tr.wikipedia.org/wiki/Metafor

Son sozler..

HPS, kronik karaciger hastaliginda goriilen bir komplikasyondur ve bir¢cok kalici
etki/hasar birakir.

HPS taramasinda standart protokollerin olusturulmasi, daha yiuksek sagkalim
oranlarinin elde edilmesi agisindan 6nemlidir.

Buyuk hasta gruplarinda karaciger nakli oncesi ve sonrasi uzun vadeli sonuglari
degerlendiren ileriye doniik ¢calismalar, HPS'nin spesifik 6zelliklerini gosterecektir.

HPS patogenezinde yer alan tetikleyiciler ve ikincil organ etkilesimleri gelecekteki
arastirmalarin konusunu olusturacaktir.
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Table 1. Some clinical and laboratory features of the patients with HPS

1 2 3 4 5 6 7
Age/gender 16/F 15/F 13/M a4/M 16/F 10/F 10 mo.F
Time for HPS diagnosis (yr) 2 7 2 4 6 3 4 mao.
Cyanosis + + + + + + -
Clubbing + + + + + + -
Growth retardation + - - - - - +
PHT//variceal bleeding ++ +- +/— +/- +/- +— NP
Liver biopsy Chronic Cryptogenic Cryptogenic  Cryptogenic Fibrosis Cryptogenic Biliary

hepatitis cirrhosis cirrhosis biliary cirrhosis cirrhosis cirrhosis
CHILD score 5(A) 6(a) 7(B) 10(C) 5(4) 6(A) BiB)
PELD score 6 3 15
MELD score 12 10 14 10
W% 73 NP 50 MNP NP 70 MNP
FEV. % 59 NP 79 MP NP g3 MP
Intrapulmonary shunt ratio (%) 27 149 21 18 32 NP MP
5p0, a2 79 86 84 86 89 95
CEE Positive CEE/  Positive CEE Positive CEE/  Positive CEE/ Positive CEE Positive CEE  Positive CEE
mild aortic mild mitraland  mild mitral
stenosis and tricuspid insufficiency
insufficiency insufficiency

LT - + - - - + (exitus)

MP: not performed; HPS: hepatopulmonary syndrome; PHT: portal hypertension; CHILD: child-pugh; PELD: pediatric end-stage liver disease; MELD: model of end-stage liver disease;
WC%: percentage of vital capacity; FEV %: percentage of forced expiratory volume in 1 5; 5pl,: blood axygen saturation; CEE: contrast enhanced echocardicgraphy; LT: liver trans-

plantation
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