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Summary of the main diseases (excluding neoplasms) that are thought to recur following liver transplantation.

Recurrent Disease Frequency

(%)

Histological Features
{in biopsies =12 months post-transplant)

Comments

Primary sclerosing 20-30
cholangitis (PSC)

Autoimmune 20-30
hepatitis (AlH)

Alcoholic liver 10-30
disease (ALD)

Mon-alcoholic 20-40
Fatty Liver
Disease (NAFLD)

Fibrous cholanagitis (rarely seen in liver
biopsies).

Diagnosis more often based on findings of
chronic cholestasis, ductopenia, ductular
reaction and a “hiliary pattem” of fibrosis.

Approximately 25% have bridging fibrosis or
cirrhosis by 5 years post-transplant.

Portal tract plasma cell-rich inflammatory
infiltrate associated with interface hepatitis.
Lobular inflammation frequently present -
severe cases include foci of confluent/bridging
Necrosis.

Lobular inflammatory changes may resemble
“central perivenulitis® and can occur as the first
manifestation of recument disease.

Fatty change common (=60% of cases)
Steatohepatitis and fibrosis less commaon.

Progression to cirrhosis rare.

Fatty change commeon (60-100% of cases).
10-40% progress to steatohepatitis and up to
12% hecome cirhatic.

Journal of Hepatology 2011,55: 702—-717

More frequently clinically symptomatic
than recurrent PBC.

Approximately 10% progress to graft
failure. Histological and radiological
features difficult to distinguish from
ischaemic cholangiopathy. Diagnosis
therefore requires exclusion of other
causes of biliary tract disease.

Most cases occur as a result of
suboptimal immunosuppression and
respond to immunosuppressive
therapy.

Diagnosis based on a combination of
biochemical, serological, and
histological findings.

Recurrent alcohol consumption
commaon, but serious graft

complications are rare.

Risk factors for NAFLD often persist
and may be exacerbated by
immunosuppressive drugs and other
transplant-related factors.

Many people with recurrent NAFLD
have normal LFTs.



NAFLD ve KC Nakli

NAFLD iliskili karaciger nakil bekleme listesi 2004-2013 arasinda
ABD de %170 artmistir,

NASH iliskili HCC 2002 yilina gére 2012 de 4 kat artis gostermekte

NAFLD li olgular

— Daha yasli

— Diyabetik

— Obez

— Kardiyovaskuler komplikasyonlar daha fazla

— Perioperatif morbidite ve mortalite daha yuksek

Sagkalim NASH vs non-NASH benzer

* Siddigui and Charlton. Gastroenterology 2016



Gastroenterology 2015;148:547-555

CLINICAL—LIVER

Nonalcoholic Steatohepatitis Is the Second Leading Etiology ®
of Liver Disease Among Adults Awaiting Liver Transplantation
in the United States

Robert J. Wong,' Maria Aguilar,’ Ramsey Cheung,”® Ryan B. Perumpail,’
Stephen A. Harrison,* Zobair M. Younossi,”® and Aijaz Ahmed” f
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Etyolojik Dagilim

Gastroenterology Vol. 152, No. 5

e HCV ve ALD ile ™™
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e HCC nedeniyle Tx vapilan
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Figure 1.(A) Diagnosis distribution among patients with an incident diagnosis of compensated cirrhosis in HealthCore,
— N AS H 4X a rt m I $ 2006-2014. (B) Diagnosis distribution among patients with an incident diagnosis of CLF in HealthCore, 2006-2014. (C)
Diagnosis distribution among patients with an incident diagnosis of HCC in HealthCore, 2006-2014. *Data through June
30, 2014.
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Nonalcoholic Fatty Liver Disease Incidence and Impact on Metabolic Burden and
Death: a 20 Year-Community Study

Alina M. Allen, MD', Terry M. Therneau, PhD?, Joseph J. Larson”, Alexandra Coward’, Virend

K. Somers, MD, PhD? Patrick S. Kamath, MD'

Characteristics NAFLD Controls P value
N= 3,869 N= 15,209
Age —median (IQR) 23 (42-63) 23 (43-64) 0.02
Female (%) 2,032 (52%) 1,973 (52%) 0.91
BMI — median (IQR) kg/m* 33 (29-38) 28 (24-32) <0.0001
Diabetes mellitus at baseline 1,254 (32%) 1,614 (11%) <(0.0001
after 10 years 1,932 (40%) 2 086 (14%) <0.0001
Hypertension at baseline 1,963 (51%) 4 164 (27%) <0.0001
after 10 years 2,334 (60%) 2,170 (34%) <0.0001
Dyslipidemia at baseline 2,914 (75%) 1,174 (47%) <0.0001
after 10 years 3,084 (80%) 7,979 (52%) <0.0001
Cardiovascular at baseline 1,102 (28%) 2,154 (18%) <0.0001
disease after 10 years 1,303 (34%) 3,304 (22%) <0.0001

Hepatology 2017 in press




Nonalcoholic Fatty Liver Disease Incidence and Impact on Metabolic Burden and
Death: a 20 Year-Community Study

Alina M. Allen, MD', Terry M. Therneau, PhD?, Joseph J. Larson”, Alexandra Coward’, Virend

K. Somers, MD, PhD?, Patrick S. Kamath, MD'

No Metabolic 1 1 Metabolic | 2 Metabolic | 3 Metabolic
Comorbidities Comeorbidity Comorbidities Comorbidities

Hepatology 2017 in press



Fatty Allograft and Cardiovascular Outcomes after Liver Transplantation
Rahima A. Bhanjit, M.D. “ and Kymberly D. Watt!, M.D.

IDivision of Gastroenterology and Hepatology, Mayo Clinic, Rochester, MN.,
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Steatosis Grades 2-3
40%
20%
- Log-rank test
P=029
-+
2 4 6 8 10 12 14 16
Time Since LT (years)
Years sincelT 1 2 ) 6 8 10 12 14 15

Patients atrisk (n). Steatosis grades0-1 416 376 284 194 139 88 39 13 4
Patients atrisk(n). Steatosis. grRdesid=-3 D%onB8Binb1 54 43 29 19 3 1
This article 1s protected by copyright. All rights reserved.



ABD de HCC Nedeniyle
KC TX Yapilanlarda

NASH En Hizli Artis GAsteren Etyoloji

HCC related OLT recipients
2002-2003 NASH 1.5%

« 2002-2012 61,868 LT with 10,061 HCC
c‘ 2 “ CC + Unknown
« HCC-related LT increased 2.2% 1995 Ty With BMI > 30
to 23.3% 2012 i 98.5%

8 Modified NASH

2007-2008 NASH 33.5%

c"”"“ CC + Unknown
= HCV

* NASH-HCC increased 0% 2002
to 6% 2012

* Modified NASH-HCC increased 8.3% 2002 With BMI > 30
to 13.5% 2012 ( 364% increase) e 66.5%
: : ® Modified NASH
+ Patients with NASH-HCC were more often
older, higher BMI, higher rate of DM 2011-2012 NASH 44 5%
f»"“‘“ CC + Unknown
I WithoBMl > 30
= Other 59.5% ITit]

i
Adapted from Wong et al, Hepatology 2014;59(6):2188-95 » Modified NASH \/



NAFLD grubu:
daha yasli,
daha kilolu,
daha cok renal ve metabolik problem
HCC

Table 1.Characteristics of New Liver Transplant Waitlist Registrants in the United States, 2004-2013

Characteristics NASH HCV ALD HCV/ALD P value

Male, n (%) 7631 (54.9) 21,620 (69.8) 12,338 (76.5) 7111 (83.1) <.01
Age, y, mean + SD 58.0 +8.7 55.0 + 7.1 54.2 +8.7 53.0 + 6.2 <.001
BMI, kg/m®, median (range) 31.6 (18.7-47.7) 28.0 (18.5-43.9) 27.6 (17.6-44.1) 28.1 (18.4-43.3) <.001
Race/ethnicity, n (%) <.001

Non-Hispanic white 10,796 (78.5) 21,221 (69.1) 12,501 (78.5) 6131 (72.4)

Black 460 (3.3) 3598 (11.7) 528 (3.3) 735 (8.7)

Hispanic 2070 (15.0) 4803 (15.7) 2674 (16.8) 1542 (18.2)

Asian 433 (3.2) 1,06 (93.5) 229 (1.4) 56 (0.7)
HCC, n (%) 2925 (21.0) 7632 (24.6) 1212 (7.5) 1128 (13.2) <.001
MELD, mean + SD 165 +7.8 157 + 7.6 19.1 + 8.4 17.3 + 8.1 <.001
Albumin, g/dL, mean + SD 3.1+ 0.7 3.0+0.7 31 +07 29+ 0.7 <.001
Bilirubin, mg/dL, median (range) 2.1 (1.0-38.0) 2.0 (1.0-38.4) 2.9 (1.0-404) 2.4 (1.0-40.8) <.01
INR, mean + SD 1.52 + 0.80 1.51 £ 0.85 1.69 + 0.69 1.63 + 0.68 <.01
Creatinine, mg/dL, mean + SD 1.45 + 0.90 1.38 + 0.86 155 + 103 1.42 + 0.90 <.01
GFR, mL/min/1.73 m?, mean + SD 55.2 + 20.0 61.6 + 19.9 573 +21.6 62.7 +20.5 <.02
Ascites, n (%) 10,585 (76.1) 22,338 (72.1) 13,903 (86.2) 7114 (83.1) <.001
Hepatic encephalopathy, n (%) 8490 (61.1) 18,004 (58.2) 11,533 (71.5) 6160 (72.0) <.001
Diabetes, n (%) 6032 (46.3) 6307 (21.3) 3008 (19.5) 8211 (17.7) <.001

GFR, glomerular filtration rate; calculated using Modification of Diet in Renal Disease Study calculations; INR, international
B rmalized ratio.

Wong, Gastroenterology, 2015



NASH Kardiyovaskduler Risk - Patofizyoloji

Bozulmus endotel Tx

Riskli plak prevelansinda artis

Pro-aterojenik lipid profili

Carotis IM kalinhgi ve koroner kalsifikasyonlar fazla
Subklinik myokard disfx—=> semptomatik diastolik disfx fazla

NASH tim bu risklerden bagimsiz olarak da KVH icin risk
faktori

x4 kat KV olay riski



Fibrinolysis

Type 2 Diabetes

Atherogenic

Increased Total Dyslipidemia

Homocysteine

Metabolic
Syndrome

Chronic Kidney
Disease

Insulin
Resistance

Increased
Uric Acid

LONARDO et al, Metabolism 2016;65:1136-50



NAFLD ve KV Komplikasyonlar

Enlargement of bt i
heart muscle L

Cardiac Dysfunction - :
Cardiac Hypertrophy Aortic-Valve Sclerosis
C - - Mitral Annulus :
oronary Heart Disease Heart Failure S QTc Prolongation
Calcification

MANTOVANI et al, Dig Dis Sci 2016;61:1246-1267

Atrial Fibrillation




Kardiyovaskuler Risk Degerlendirmesi

Accuracy of noninvasive methods for assessment of coronary artery disease in the general population

Imaging Modality Sensitivity (%) Specificity (%)
Exercise electrocardiogram 45-30 85-90
Exercise stress echocardiogram 80-85 80-388
Exercise SPECT 73-92 63-87
Dobutamine stress echocardiogram 79-33 82-86
Dobutamine stress cardiac MRI 79-88 81-91
Adenosine SPECT 90-91 75-84
CT coronary angiography 95-99 64-383
Adenosine PET 81-97 74-91

Based on 2013 ESC guidelines on the management of stable coronary artery disease (12). SPECT, single-photon emission computed tomography;
MRI, magnetic resonance imaging; CT, computed tomography; PET, positron emission tomography.

Malhi, Curr Opin Organ Transplant, 2016



NAFLD VE KARDIYOVASKULER HASTALIK

Author ref

Follow-up (yrs)

Proportion

due to CVD (%)

Findings

Angulo’ 619 | 12.6 (median) |38.3 CVD most common COD
Extent of fibrosis
Independentassoc ¢ death

Soderberg? | 118 | 24 (median) 30 ADeath in those w NASH,
CVD most common COD

Ekstedt 3 129 | 13.7+1.3 16 ACVD death NASH not SS

(mean) CVD most common COD

Dam-Larsen* | 170 | 20.4 (median) | 38 No difference between SS
and control

Rafiq ° 173 | 18.5 (median) |[12.7 CVD death NAFLD=NASH

TAngulo et al. Gastroenterology 2015;2Sdderberg etal., Hepatology 2010; 3 Ekstedtet al., Hepatology
2006;°Dam-Larsen etal., Scand J of Gastroenterol/2009;° Rafiq etal. Clin Gastro Hep 2009




Zamanla Tx Alicilarinda Yas Dagilimi Degisiyor

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

(0%

age 65+
¥ age 50-64
W age 35-49
W age 0-34

1988 2012 1988 2012 1988 ‘ 2012

Lung Liver Kidney

Figure 1: Difference in age distribution of transplant
recipients—1988 versus 2012.

American Journal of Transplantation 2014; 14: 2228-2234
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Karaciger Tx Adaylarinda
Koroner Arter Hastalik Prevalansi

Number of Prevalence of Coronary Definition of Significant
Study Patients Artery Disease* Coronary Artery Disease
Carey et al® (1995) 37 28% (15.2-43.1) =70% stenosis
Morris et al.” (1995) 608 5.7% (4.0-7.7) Criteria not described
Donovan et al.'” (1996) 165 2.9% (0.7-6.3) >50% stenosis
Plotkin et al.'" (1998) 40 7.1%(0.5-17.4) >70% stenosis
Tiukinhoy-Laing et al."% (2006) 161 20.3% (14.4-26.8) >70% stenosis
Blei et al. (2007) 161 24.5% (18.2-31.4) >70% stenosis
Fili et al.*® (2009) 627 3.0% (1.8-4.5) >50% stenosis

LIVER TRANSPLANTATION 16:550-557, 2010
19



KAH icin risk faktorleri pre-op degerlendirmede 6nemli

Yas

Sigara

Cinsiyet

Lipid profili

Instilin direnci ve tip 2 DM
Aile dykusu

Daha 6nce KAH oykusu
Obezite

Hipertansiyon

Etyoloji. NAFLD

Pre-Tx renal hastalik



Journal of the American College of Cardiology Vol 58, Mo 3, 2011
i2 2011 by the American Callege of Cardiology Foundstion I5SM O735-1097/436.00
Published Ty Flumvier Inc. dat:10.101 65 jmec 201 1.03.026

STATE-OF-THE-ART PAPER

Cardiovascular Risk Assessment
of the Liver Transplant Candidate

Zankhana Raval, MD,* Matthew E. Harinstein, MD,} Anton 1. Skaro, MD, PHD,§ Ata Erdogan, MD,*
Andre M. DeWolf, MD,§ Sanjiv J. Shah, MD,* Oren K. Fix, MD, MSc,|| Nina Kay, RN #
Michael 1. Abecassis, MD, MBA,} Mihai Gheorghiade, MD,*Y James D. Flaherty, MD*

Chicago, Ilincis; Pittsburgh, Pennsyfvania; and San Francisco, California

Liver transplantation (LT) candidates today are increasingly older, have greater medical acuity, and have more
cardiovascular comorbidities than ewer before. Steadily rising model for end-stage liver disease (MELD] scores at
the time of transplant, resulting from high organ demand, reflect the escalating risk profiles of LT candidates. In
addition to adwvanced age and the presence of comorbidities, there are specific cardiovascular responses in cir-
rhosis that can be detrimental to the LT candidate. Patients with cirrthosis reguiring LT wsually demonstrate in-
creasad cardiac output and a compromised ventricular response to stress, a condition termed cirthofic candiomy-
opathy. These cardiac disturbances are likely mediated by decreased beta-agonist transduction, increased
circulating inflammatory mediators with cardicdepressant properties. and repolarization changes. Low systemic
vascular resistance and bradycardia are also commonly seen in cirrhosis and can be aggravated by beta-blocker
use. Thesa physiologic changes all contribute to the potential for cardiovascular complications, particularly with
the alered hemodynamic stresses that LT patients face in the immediate post-operative period. Posi-transplant
reperfusion may result in cardiac death due to a multitude of causes, including arhythmia, acute heart failure,
and myocardial infarction. Recognizing the hemodynamic challenges encountersd by LT patients in the perioper-
ative peried and how these resporses can be exacerbated by underying cardiac pathology is critical in develop-
ing recommendations for the pre-operative risk assessment and management of these patients. The following
provides & review of the cardiovascular challenges in LT candidates, as well as evidence-based recommenda-
tions for their evaluation and management. (] Am Coll Cardiol 2011;58:223-31) @ 2011 by the American
College of Cardiclogy Foundation




Non-invaziv Yontemler KAH saptamada Yeterli Degil!!

DSE nun negatif prediktif degeri %75-%85 ancak pozitif prediktif degeri
distk %27

SPECT-(single-photon emission CT) diisuk poiztif prediktif degeri var ve
yanlis pozitiflik

MPS duyarhligi dusik

Korone kalsiyum skoru tek basina kistli degeri var ancak diger risk
faktorleriyle birlikte daha anlamli olabilir. Kalsiyum skoru sifir ise <%50
koroner darlik, daha cok negatif prediktif degeri var

Bu nedenlerle 2 veya daha fazla risk faktori varsa veya DM varsa 6nerilen
koroner anjiyografi

— Kanama

—  Akut borek hasari

— Transradyal yaklasim

— ilagh stentler tercih edilmez: ikili antiagregan verildigi icin

Appraising cardiac dysfunction in liver transplantation: an ongoing Liver Intern 2014
challenge



Non-invaziv Yontemler KAH saptamada Yeterli Degil!!

Non-invaziv Yontemlerin Duyarlilig

MPS DSE
Kidney 29-92% 44-89%
Lung 43% Unknown
Liver Unknown Unknown

DSE, dobutamine stress echocardiography; MPS, myocardial
perfusion scanning.

American Journal of Transplantation 2014; 14: 2228-2234
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HEPATOLOGY

ASLD PRACTICE G Ilthl_\h

Evaluation for Liver Transplantation in Adults: 2013
Practice Guideline by the American Association for the
Study of Liver Diseases and the American Society of
Transplantation

Paul Martin,' Andrea DiMartini,> Sandy Feng,® Robert Brown, Jr.,* and Michael Fallon’

Recommendations:
6. Cardiac evaluation needs to include assessment

of cardiac risk factors with stress echocardiography
as an initial screening test with cardiac catheteriza-
tion as clinically indicated (1-B).

7. Cardiac revascularization should be considered
in LT candidates with significant coronary artery
stenosis prior to transplant (2-C).



High Early Cardiovascular Mortality After Liver
Transplantation

e 2002-2012 arasi Tx yapilmis 56.914 hasta OPTN(organ
procurementand transplantation network) verisinden
degerlendirilmis

— 2217’si degerlendirme disi; AKY, es zamanl kalp-barsak-AC-pankreas
X

e Kardiyovaskuler hastalik nedenli 6lim
— Aritmi
— Kalp yetmezligi
— AMI
— Primer kardiyak arrest
— inme/trombembolik olay

LIVER TRANSPLANTATION 20:1306-1316, 2014

25



High Early Cardiovascular Mortality After Liver
Transplantation

% of all 30-day deaths

50%
45%

40% -

[ "=8633

35%
30% |
25% |
20% |
15% |

10%

5% |
0%

n =440

Cause of 30-day mortality

LIVER TRANSPLANTATION 20:1306-1316, 2014

n=~62
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Kardiyak Olay prediktorleri

Multivariable predictors of 30 and 90-day MACE after liver transplantation

30-day MACE 90-day MACE
Incidence rate ratio | 95% confidence | Imcidence rate | 95% confidence
(IRR) interval ratio (IRR) interval

Recipient female sex 10 82-11 10 84-13
Recipient age

<45 Ref Ref Ref Ref

45-64 18 1227 20 1428

65+ 28 1844 29 1943
Aimial fibnllation pretransplant | 69 | 50986 | 6.1 | 4583
Stroke pretransplant | 63 | 16254 | 48 | 12-192
Alcohol-induced cirthosis | 16 | 1222 | 15 | 1220
Nonalcoholic steatohepatitis | 16 | 11-24 | 1.7 | 12-24
Creatinine, at transplant (per dl) | 11 | 104-12 | 1.1 | 103-1.14

"
Multivariate Poisson regression analysis

Pre-Tx AF, altta yatan sirotik kardiyomyopatinin potansiyel belirtecidir ve erken MACE ile iliskilidir.



Obesitenin Post-Tx Komplikasyonlara Etkisi

Table 4. Overall hospital characterstics.

BMI = 40 BMI < 40
Characterstic (n =416) {n =12 029) P-value
Center volume
v-C 137(33) 3997(33.3) 0.083
MV-LC 122(29.4) 4062 (33.8)
HV-C 156(37.6) 3955(32.9
LOS
Total LOS 11 (10) 9(8) <0.0001
ICULOS 3(® 3(a) 0.0002
Mo tality 20 (4.8) 488(4.1) 0.45
Routine discharge 305(77) 9911(85.9) <0.0001
home
Direct cost $98 541(360 976) $100 469($60 721) 0.73
(LT-to-discharge)
Readmission 156(39.4) 4367 (37.8) 0.53
(30 days)

BMI, body mass index; LV-C, low-volume center; MV-C, medium-vol-

ume center; HV-C, high-volume center; LT, liver transplantation; LOS,

length of stay; ICU, intensive care unit.

Categorical variables are presented as numbers and percentages; con-
tinuous variables are presented as medians and interquartile range.

Additional sensitivity analyses were performed to assess
the effect of diabetes and MELD on BMIL Both analyses
showed results similar to the overall dataset that the in-hos-
pital outcomes and short-term survival were not different
with and without diabetes or by different gradations of
MELD score.

Survival analysis

With a median follow-up of 2 years, there was no statisti-
cally significant difference for overall patient and graft sur-
vivals between the two groups (Figs 1 and 2). Also, subset
analyses using a data set including patients only with higher
MELD scores (=20) or diabetes did not show any signifi-

PP PR

Overall patient survival

109
o8-

oo

Suvhal

0.2~ — BMI e 40 P wdue = 03723
— BN < A0
0.0 T T T T T 1
o 1 2 3 ] L] « 7

Time after LT (Years)

Figure 1 Morbidly obese redpients have equivalent patient survival fol-
lowing liver transplantation when compared with all other recipients
(log-rank P = 0.37).

Overall graft survival

0.8 -
; oe -
o4 -
0.2 - —— BMi>= 40 P ovbas = 0.5138
— BMI< a0
00 - T -7 — T T 3 -
o 1 2 3 - [ © 7

Tire aftar LT (Yaare)

Figure 2 Morbidly obese recipients have equivalent graft surwval fol-
lowing liver transplantation when compared with all other recipients
(log-rank P = 0.51).

Singhal,
Transplant
Int, 2014



Obes vs Non-obes sagkalim benzer
Komplikasyonlar artar; infeksiyon, YBU kalis, transfuizyon,

S34 HEIMBACH LIVER TRANSPLANTATION, November 2014
TABLE 1. Summary of Studies Related to Effect of Obesity on Complications Following LT
Author Year N  BMI Cohort Findings Notes
Fujikawa 1990-2005, 700 <25 No difference in cost, Only n = 37 patients
etal, 2006'*  U.S. center 25-30 LOS, reoperation, with BMI > 35
>30 surgical complications,
graft or patient
Nair 2005-2007, 193 <30.0 No differences in resource  Scoring system combining
etal, 2009"° U.S. center 30.0-34.9 utilization, surgical diabetes, obesity
35.0-39.9 complications, and prior abdominal
>39.9 patient, or graft surgery
Schaeffer 1999-2008, 167 <30.0 Increased wound Small numbers
etal. 2009 Canadian 30.0-34.9 complications, longer LOS
>35.0
LaMattina 1997-2008, 813 <25.1 Increased operating time, Patient and graft survival
etal, 20127 U.S. center 25.1-30.0 LOS, infection, transfusion, outcome similar
30.1-35.0 infection, operative
35.1-40.0 complication
>40.0
Agopian 1993-2011, 1235 <18.5 Increased operative time, Patient and graft
etal, 2012 U.S. center 18.5-20.0  hospital stay, and blood loss outcome similar
20.1-25.0
25.1-30.0
30.1-35.0
35.1-40.0
>40.0
Hakeem 1994-2009, 1325 <18.5 Longer hospital and Patient and graft
etal, 2013" UK. center 18.5-20.0  ICU stay, increased infection outcomes similar
20.1-25.0
25.1-30.0
30.1-35,0
>35,0

Heimbach, Liver Transplantation, 2014



NASH ve Bariatrik cerrahi

Gastrik bypass; IS tedavi doz ayarlamasinda problemlere neden olan
malabzorbsiyona neden oldugu icin Sleeve Gastrektomi tercih edilmelidir

ideal zaman: Pre-Tx (Es zamanli da yapanlar var)

ideal hasta: Child A, BMI<35, Niiks NASH — ReTx, Greftte ilerleyici fibrozis
varlginda post-Tx

Dikkat:
— Adhezyonlar (Laparoskopik daha iyi olabilir)
— Hizli kilo vermeye bagli yaglanma!



BARIATRIK CERRAHI SAGKALIMI ARTIRMAKTA

Swedish Obese Subjects (SOS) study

4
4 -
)

104

Cumulative Mortality (%)

No. at Risk
Surgery
Contro

Sjostrom L, N Egnl J Med 2007 Adams TD, N Egnl J Med 2007



BARIATRIK CERRAHI KiLO KONTROLUNU SAGLAMAKTA

Control

Banding T

T I

Vertical-banded gastroplasty

Change in Weight (%)

Gastric bypass

304
¥ T T T T T T 1
0 1 2 3 4 6 8 10 15
Years

No. Examined
Control 2037 1768 1660 1553 1490 1281 982 386 190
Banding 376 363 357 328 333 298 267 237 52
Vertical-banded gastroplasty 1369 1298 1244 1121 1086 1004 899 746 108
Gastric bypass 265 245 245 211 209 166 92 58 10

Sjostrom L, N Egnl J Med 2007




BARIATRIK CERRAHI VE NASH

100% | = Before surgery M After Surgery
BO%/j/ 67%
60% -

40% -

17%

L]
Tl T
0%

NASH

Dixon Hepatology 2004



BARIATRIK CERRAHI VE FIBROZIS PROGRESYONU

Before

Lassailly G, Gastroenterogloy 2015



Omicome of liver transplantation in patients with prior bariatric surgery

Mobamed Safwan’, Eelly M Collins', Marwan 5 Abouljoud' and Resna Salgia®

'Diwison of Transplant and Hepatobiliary Surgery, Henry Ford Hospital, Detrodt, ML USA
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ABSTRACT

Non-alcoholic fafry liver disease iz becoming the leading canze of disease resulting in
liver mansplantation (LT). As a result of this wend more liver mansplant candidates are
presenting with prior history of bamatnc surgery (BS). Ower the last decads, ©50 patiemts
underwent LT at our mstington; 11 (1.1%) had proior BS. Most common type of BS was Foux-
en-Y gastric bypass (o=9) with 1 sleeve gastmectomy and 1 jejunaileal bypass. Wine patiemts
underwrent LT alone and I underwent simuolansens liver-kidney mansplantation. Most commaon
mdication for LT was non-alcobelic steatahepatins (n=110) with 5 having additional diagnesis of
alpabolic liver disease Thirty-day reoperation rate was 34.4% (p=4). indications were hile duct
repair (p=3) and wound repair (p=1). In first § months after LT, biliary complications were seen
in 4.5 (p=4) of the patients. Both patent and praft survival rates at | and I years were §1.8%
(=9 amd 721.7% (p=R), respecdvely. Eight patients (72.7%:) had indicatiens for Liver biopsy
post-LT; sipnificant macro-vesicular steatesis was found in 2 (18.2%:). In patients with histary of
alcohol consumption, 2 {40.0%) relapsed post-LT. Two patients (18.2%:) had histery of diet-
coomalled diabetes pre-LT; 1 of these patients became insulin dependent post-LT. Mean body
mass index at LT was 31.0=5.7. Mean body mass index at 1, §. and 11 menths post LT was
283258, 28.0=3.2 and 31.0=6.6, respectively. Mean preoperative albumin was 2.6=0.6 mg/'dl.
Pafients showed improvement in albumin pest-LT, with mean albumin of 2.7=0.4 and 3 2=0.5
me'dl, af | and 3 months, respectively. Liver profile was stable pest-LT, with mean AST of
32018 4 and 26.6=19.8 TU/L and ALT of 28.0=17.5 and 30.2=17.0 IUVL at 6 and 12 months,
respectively. In conclhuston, outcomes of LT patisnts with prior BS are compamble to other

transplant recipients with regards to patient and praft survival, and pest-LT complication rates.

John Wiley & Sons, Inc.
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Donor Karacigerde NAYK

Iskemi reperfiizyon hasari nedeniyle HS’li dondrlerde greft
yemezligi ve fonksiyon bozuklugu fazla

>%60 takilmiyor

%30 — 60 sonuclar daha kotl (1y greft yetmezligi icin bagimsiz
risk faktori)

Canli donor >%10 — 15 HS kotu
— Diyet — zayiflatma
Kadavra: Ischemic preconditioning(tartismali sonuclar)

— Sevofluran
— CS
— Antioksidanlar



KC Nakli Sonrasi NAFLD Nuksu

KC nakli sonrasi NAFLD niiksu 5 yilda %100

e Contos et al, Liver Transp 2001

Kriptojenik siroz nedenli KC tx li olgularda NAFLD

e 1wl %8

3l %13.6

* Syl %24.9

e 10yl %32.9

* leri fibrozis gelisimi diistik;
— 5yilda %5

— 10 yilda %10

Tx oncesi NASH olanlarda
— dahaileri fibrozis;
— 5yilda %27
— 10 vyilda %31

e Yalamanchili et al. Liver Transp 2010
* Dureja et al. Transplantation 2011



Summary of the main diseases (excluding neoplasms) that are thought to recur following liver transplantation.

Recurrent Disease Frequency

(%)

Histological Features
{in biopsies =12 months post-transplant)

Comments

Primary sclerosing 20-30
cholangitis (PSC)

Autoimmune 20-30
hepatitis (AlH)

Alcoholic liver 10-30
disease (ALD)

Mon-alcoholic 20-40
Fatty Liver
Disease (NAFLD)

Fibrous cholanagitis (rarely seen in liver
biopsies).

Diagnosis more often based on findings of
chronic cholestasis, ductopenia, ductular
reaction and a “hiliary pattem” of fibrosis.

Approximately 25% have bridging fibrosis or
cirrhosis by 5 years post-transplant.

Portal tract plasma cell-rich inflammatory
infiltrate associated with interface hepatitis.
Lobular inflammation frequently present -
severe cases include foci of confluent/bridging
Necrosis.

Lobular inflammatory changes may resemble
“central perivenulitis® and can occur as the first
manifestation of recument disease.

Fatty change common (=60% of cases)
Steatohepatitis and fibrosis less commaon.

Progression to cirrhosis rare.

Fatty change commeon (60-100% of cases).
10-40% progress to steatohepatitis and up to
12% hecome cirhatic.

Journal of Hepatology 2011,55: 702—-717

More frequently clinically symptomatic
than recurrent PBC.

Approximately 10% progress to graft
failure. Histological and radiological
features difficult to distinguish from
ischaemic cholangiopathy. Diagnosis
therefore requires exclusion of other
causes of biliary tract disease.

Most cases occur as a result of
suboptimal immunosuppression and
respond to immunosuppressive
therapy.

Diagnosis based on a combination of
biochemical, serological, and
histological findings.

Recurrent alcohol consumption
commaon, but serious graft

complications are rare.

Risk factors for NAFLD often persist
and may be exacerbated by
immunosuppressive drugs and other
transplant-related factors.

Many people with recurrent NAFLD
have normal LFTs.



TABLE 1. Summary of the Recurrence Rates for Steatosis, Steatohepatitis, and Advanced Disease (Bridging Fibrosis or Cirrhosis) in the Posttransplant Setting
From Studies Performing Histological Reviews

Study Patients [n) =1 Year 1 Year 2 Years 3 Years =4 Years
Steatosis
Kim et al.** [1996) 8 5/8 (63%) in 4 months 1/8 (13%)
Contos et al*®* (2001) 30 4/27(15%) in 6 months L B 14/27 (52%)
Charlton et al.*® [2001) 31 9/15(60%) in 4 months ’
Ayata et al*® (2002) 9 Not reported
Malik et al.*” (2008) 98 36/79 [45%) in a mean
of 260 days
Bhagat et al.** (2009) 71 [32 with hiopsy- or Not reported
ultrasound-proven NASH]
Yalamanchili et al.* (2010) 227 B.2%* 13.6%*  24.9%in 5 years
and 32.9%
in 10 years*
Steatohepatitis
Kim et al.** [1996) 8 1/8(13%) in 6 weeks — 1/8 (13%) 1/8(13%)
in 2 years in 2.5 years
Conios et al*® (2001) 30 0 1/27 [4%) — 237 (7T%) 3/27(11%)
Charlton et al.*® [2001) al 2/15(13%) in 4 months 4715 (27%) 5/ 15 (33%)
Ayata et al*® (2002) 9 2/9022%)in 1.5
and 2 years
Malik et al.*” [2008) 98 19/79 (24.1%) in
461 days
Bhagat et al.*® [2009) 71 [32 with biopsy- or 21/64 [33%) in
ultrasound-proven NASH) =6 months
Yalamanchili et al.** (2010) 227 13/227 (&%) in 20 years
Bridging Fibrosis or Cirrhosis
Kim et al** (1996) 8 No cirrhosis within a mean follow-up period of 15 months
Contos et al*® (2001) 30 1/30 [3%). time not stated
Charlion et al.*® [2001) al 3/15 [20%). >stage 2 5/ 15 [33%)
Ayata et al*® [2002) 9 Not reported
Malik et al.*” (2009) 98 14/79 (18%) in 461 days
Bhagat et al.** (2009) 71 [32 with hiopsy- or Mo cirrhosis within a median follow-up period of 1517 days

ulirasound-proven NASH)
Yalamanchili et al.* (2010) 227 56 in 5 years and 10% in 10 years




De-novo Alkol Disi Yagli KC Hastaligi (NAFLD)

Niks ya da de-novo NAFLD arasindaki ayrim siklikla zordur.

Risk faktorleri
— diyabetes mellitus ve insulin direnci
— Kilo alimi,
— Hipertansiyon ve hiperlipidemi
— Yaglh donor karacigeri
— HCV

Kriptojenik siroz ve/veya transplantasyon oncesi metabolik sendrom risk
faktorlerini barindiran hastalarda gelisen NAFLD de daha cok niks NAFLD
dusinulmelidir .

Histolojik 6zellikler

— Yaglanma nuks hastaliktan bagmsiz olarak trasnplant sonrasi protokol
biyopsilerinin %18-40 da izlenmektedir

— Steatoz baslica makrovezikilerdir ve genellikle iiml derecededir.

— Steatohepatitin ozellikleri, tipik olarak ilimli olmakla birlikte, %1-13 vakada
izlenmektedir.
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Recurrent NAFLD

De Novo NAFLD

Characteristic n=11) (n=80) P Value
At the time of LT
Age (years)* 56 = 10 52 =7 NS
Recipient sex ratio: male/female 2.7(8/3) 2.2 (65/25) NS
Indication for LT [nn [26)] Not relevant
Alcohol 0 (0) 62 (77.5)
Hepatitis B virus 0 (0] 6 (7.5)
Hepatitis C virus 0 (0] 2(2.5)
NAFLD 11 (100) 0 (0)
Other 0 (0] 10 (12.5)
Mean recipient body mass index (kg/m? 24 +4 23 + 4 NS
Initial graft steatosis [n (%)] 8 (72.3) 46 [57.5) NS
Mean cold ischemia time (minutes) 624 =170 631 177 NS
After LT?
Liver biopsies per patient after L'T* 4.1+0.5 45+0.8 NS
Mean weight gain since LT (kg) 13+ 15 14 15 NS
Mean body mass index [kg;’mz} 28+ 6 28 6 NS
Immunosuppressive regimen [n (K
Steroids 0 (0) 8 (10]) NS
Cyclosporine A 11(9) 16 (20) NS
Tacrolimus 10 (91) 64 (80) NS
Mycophenolate mofetil a9 (82) 60 (75) NS
Diabetes mellitus [n (%0)] 11 (100) 30 [37.5) =<0.001
Diabetes mellitus treated with insulin [n (%] 4 (36.4) 14 (46.7) NS
Hypercholesterolemia [n (%0)] 5 (45.4) 34 (42.5) NS
Obesity [n (%0)] 9 (82) 50 [62.5) NS
Hypertension [n (%] 6 (54.5) 43 (52.5) NS
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Nuks NAFLD grubunda NASH ve ileri fibrozis daha progresif seyrederken;
De-novo grupta yaglanma ve dusuk dereceli fibrozis goriliyor
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NAFLD nedeniyle KC Nakli Olan
Hastalarin Sagkalimi

Patient Survival (Years)

Study ] 3 5 10 20
Kim et al.”* (1996) 100% at a mean interval of 15 months (6 weeks to 4 years)
Contos et al.™ (2001) 90% at a median interval of 3.5 years
Charlton et al.*® (2001) 81.2%

Ayata et al.*® (2002) 78% at a mean interval of 1285 days
Malik et al.*” (2009) 83%

Bhagat et al.*® (2009) 73% at a median interval of 4 years
Yalamanchili et al.> (2010) 85.6% 71.4% 56.5% 12.6%

ileri ddnemde sagkalimi genellikle kardiyovaskiiler hastaliklar belirlemekte
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Long-term Outcomes in Patients Undergoing
Liver Transplantation for Nonalcoholic
Steatohepatitis-Related Cirrhosis
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Long-term Outcomes in Patients Undergoing

Liver Transplantation for Nonalcoholic
Steatohepatitis-Related Cirrhosis

Transient
Histology elastrography
Jemographics
N 34 o6
Age, y 61.5+ 9.7 63 + 9.2
Sex (% male) 47 1 55.4
BMI, kg/m? 333+ 53 317 +53
DM (% of cohort) 65.6 72.3
HTN (% of cohort) 90.3 95.2
Hyperlipidemia (% of cohort) 78.6 86.3
ALT, IU/L 391 + 26.4 26.3 =14
AST, IU/L 31.716.6 254 +13.4
Median time from LT to follow-up, mo 47 (23-95) 75 (40-146)
MNAFLD Recurrence (% of cohort) 88.2 —
NASH 41.2 —
steatosis (% of cohort):
Grade O 4 (11.8) 7 (12.5%)
Grade 1 17 (50.0)) 49 (87.5%)
Grade 2 7 (20.6) 40 (71.4%)
Grade 3 6 (17.6) 28 (50%)

Transplantation 201 7:101: 1867—-1874
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NAFLD Rekurrensinde Yaklasim

Pre-TX donemle benzer

ACE inhibitorleirinin olumlu etkisi mevcut

Vitamin E, thiazolidonlar ve pentoksifilinin yarari tartismali
Eslik eden metabolik bozukluga uygun tedavi
Hipopituitarism varsa GH replasmani

Obeziteyle micadele
— Yasam sekli degisikligi
— Egzersiz+beslenme programi

— Obezite cerrahisi
* Roux-N-Y gastrik by pass sonrasi greft disfonksionuna yol acan NASH
nuksa bildirilmis
* Gastrik by-pass cerrahisi teknik olarak daha zor
* Bu konuda yeterli calisma yok

Mortalite kardiyovaskiler ve metabolik sendrom
komplikasyonlariyla birlikte de-novo maligniteler
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Sonuc

NASH onimuzdeki donemde en sik nakil nedeni olarak karsimiza gelecek
Obezite cerrahisi histolojik iyilesme saghyor

Tx yapilan hastalarda sagkalim diger nedenlerle benzer

Niks NAFLD’de daha hizli fibrozis vs de-novo NAFLD

Tedavi yaklasimi benzer

Tx sonrasi metabolik problemler ve kardiyovaskiler olaylar sagkalimi
belirliyor!!!

Multidisipliner yaklasim sart



