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Konu AKisi

Dekompanse siroz hastasinda gorulen Hepatorenal Sendrom

Dusuk kalp debisine sekonder gelisen Hipoksik Hepatit



The impact of hyperlactatemia on postoperative
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Hiperlaktatemi

Artmis uretim

» Hepatik laktat klirensi |

VN

» Ekstrahepatik met. |

* Renal atilim |




Laktat metabolizmasi

BLOOD
Lactate

Periportal Hepatocyte

Glucose

s ' [ Mitochondria-rich \

o ) tissue
neogenesis NADH NAD' Lactate

Ox-phos

NAD*
Shuttle

Lactate
Pyruvate

---‘

Full
CO, +H,0
Full Acetyl CoA Oxidation - -

Acetyl CoA Oxidation C03 25 HZO \ )
%70 . .

Excretion via
Kidneys

%5




Relationship Between Blood Lactate and Early Hepatic Dysfunction in
Acute Circulatory Failure

Bernard De Jonghe, Christine Cheval, Benoit Misset, Jean-Francois Timsit, Maité Garrouste,
Luc Montuclard, and Jean Carlet

Journal of Critical Care, 1999
Akut dolagim yetm. 92 hasta

29 hasta (%32) ===m) erken hepatik disfonksiyon

(TB>3.5 mg/dl veya SGOT>100 IU/L, ilk 48 saatte)
Table 2, Comparison of Patients With and Without Early Hepatic Dysfunction

Akut dolasim yetmezliginde serum laktat

Lyikselmesinde erken hepatik disfonksiyon

onemli rol oynamaktadir

Serum creatinine {(amol/L) 215 = 127 202 + 168 NS
Serum lactate {mmol/L) 8.24 £ 6.49 4.29 = 3.09 P <.001
Mortality

79.3% 61.9% NS




Cardiac Surgery in Patients With End-Stage Liver Disease

Geraldine C. Diaz, DO,* and John F. Renz, MD, PhDt

Child-Turcotte-Pugh siniflamasi
v Karaciger fonksiyon bozuklugunun siddeti ?

v Postoperatif mortalite ?

1 2 3 Grade | Puan | Cerrahi
Biliribin(mg/dL) <2 2-3 >3 risk
Albiimin (g/dL) >3.5 3-3.5 <3 A 5-6 | Dusuk
PZ uzama (+ sn) 1-4 4-6 > 6 B 7-9 Orta
Asit Yok Hafif | Belirgin C 10-15 | Yuksek
Ensefalopati Yok Grl-2 | Gr34

Journal of Cardiothoracic and Vascular Anesthesia, 2012




Geraldine C. Diaz, DO,* and John F. Renz, MD, PhDt

Cardiac Surgery in Patients With End-Stage Liver Disease

Table 2. Cardiac Surgical Morbidity and Mortality Correlate With
Severity of Liver Disease by Child-Pugh Class

Study Year n A (%) B (%) C (%)
Morbidity
Klemperer et al'® 1998 13 25 100 —
Bizouarn et al™ 1999 12 50 100 —
Hayashida et al™® 2004 18 60 100 100
Suman et al®# 2004 44 10 66 100
Lin et al20 2005 18 39 80 80
An et al?! 2007 24 53 100 100
Filsoufi et al?5 2007 27 22 56 100
Mortality
Klemperer et al’® 1998 13 0 80 —
Bizouarn et al™’ 1999 12 20 50 —
Hayashida et al™® 2004 18 0 50 100
Suman et al# 2004 44 3 42 100
Lin et al?® 2005 18 0 0
An et al? 2007 24 6 67 100
Filsoufi et al?® 2007 27 1 18 67
Vanhuyse et al®' 2012 34 18 40 100

Child A
Morbidite %10 - 60
Mortalite %0 - 20

Journal of Cardiothoracic and Vascular Anesthesia, 2012



Hepatorenal Sendrom (HRS)

Siklikla dekompanse sirozlu ve daha seyrek olarak akut

karaciger yetersizligi olan hastalarda gorulen, ciddi renal

vazokonstriksiyonla karakterize akut renal yetersizlik
HRS mmm) fonksiyonel bir bozukluk
Dekompanse siroz hastalarinda HRS gelisme sikhgt:
1yil/ %18
5 yil / %40



HRS Patofizyolojisi

Compensated Cirrhosis

Increased intrahepatic
vascular resistance

Moderate portal
hypertension

Splanchnic arterial
vasodilatation

Low effective arterial
blood volume

Y
Increased Increased
cardiac plasma
output volume
3
Restoration of effective

arterial blood volume

Decompensated Cirrhosis

Disease progression
Severe portal hypertension
Bacterial translocation

Severe splanchnic arterial
vasodilatation

Markedly reduced effective arterial
blood volume

Increased cardiac output and
plasma volume insufficient
to normalize effective arterial
blood volume

Activation of sodium-retaining and
vasoconstrictor systems

Sodium and water retention and
ascites formation

Further activation of
vasoconstrictor systems
Impairment in cardiac output

Renal
failure

Am J Kidney Dis,

2012



HRS presipite eden faktorler

Bakteriyel Parasentez VETE + Major cerrahi
infeksiyon \ (>5L) kanamasi
\‘ Renal '/

vazokonstriksiyon

Hiperdinamik |
dolagim Kardiyak
bozulmasi disfonksiyon

’ Renal vazokonstriktor
’ Renal vazodilator

V

HRS




HRS tanisi,

spesifik bir test bulunmadigi icin sirozda akut bobrek
hasarina neden olan diger hastaliklarin dislanmasina

dayanmaktadir

* Hipovolemi
Prerenal - Didiretik
» GIS kanama
» Sepsis
* HRS

» Nefrotoksin
« NSAIi
Renal » Radyoopak
* Glomerulonefrit

Postrenal




HRS tani kriterleri (2007)

v" Dekompanse siroz (asiti olan hasta)
v Serum kreatinin dizeyi > 1.5 mg/dL (133 ymol/L)

v DU kesilmesi ve yeterli volim replasmanina ragmen serum

kreatinin duzeyinde azalma olmamasi
v' Hastanin sokta olmamasi
v Nefrotoksik ila¢ kullanimi olmamasi

v Parankimal bobrek hastaliginin olmamasi

Salerno F. Gut, 2007



HRS tipleri

Tip 1 HRS

« Bobrek fonksiyonlarinda akut, progresif azalma
(2 haftadan daha kisa sure icinde kreatinin > 2.5 mg/dL)
« Presipite edici faktor siklikla (+)

« Tedavisiz sagkalim orani <2 hafta

Tip 2 HRS

« Daha ihml (kreatinin 1.5 — 2.5 mg/dL)
« DU direncli asit (+)

e Sagkalim ~6 ay



HRS tedavisi

Vazokonstriktorler

v Terlipresin

v Midodrine +  Albumin

v Norepinefrin

KC Transplantasyonu



Cerrahi  tekniklerdeki ve miyokardiyal koruma
yontemlerindeki gelismelere ragmen KPB sonrasi
gelisen Dusuk Kalp Debisi Sendromu onemli bir
sorundur

Kros klemp sirasinda olusan miyokard iskemisi

Reperflzyon hasari

Inflamatuvar reaksiyon

Pihtilasma sistem aktivasyonu sonucu gelisir



WHEN THE HEART KILLS THE [LIVER:
ACUTE L1IVER FAILURE IN CONGESTIVE HEART FAILURE

F. H. Saner!, M. Heuer!, M. Meyer!, A. Canbay2, G. C. Sotiropoulos!, A. Radtke!, ]J. Treckmann?,
S. Beckebaum!, C. Dohna-Schwake?2, S. W. Oldedamink3. 4, A. Paul!

FEur | Med Res (2009) 14: 541-546

202 Akut kc yetm /5 yil

13 hasta KKY’ne bagh akut kc yetm Mortalite %54 /ilk 4 gunde

YValue Admission Daw 7
AST (LT /L) 4029 + 3514 1043 + 1013%*
ALT (LIS 2685 + 2088 1193 + 1068
Bilirubin (U /L) 4.3 + 3.1 2.2+ 1.3
I~NE 24 4+ 1 3 1.7 4+ 05
HR (1,/min) 105 + 26 115 + 28
MAP (mmHg) 71 £ 15 73 + 9
CVP (mmHg) 16 £ 5 11 + 2 %
CI (L*min-1*m?) 1.9 + (0.9 3 4+ 1%
MPAP (mmHg) 40 + 19 27 + 7
PCWP (mmHg) 20+ 10 15 + 5
SVR (dvn*sec*cm-5) 1713 + 525 922 + 236
PVR (dyn*sec*cm-5) 327 + 146 202 + 49
Noradrenaline (ug/kg/min) 0.9 + 0.6 0.2 + 0.1*

*P < 0.05



Hipoksik Hepatit

1901 (Mallory) 1190 otopsi s 95 vakada

santral ven etrafinda hepatik nekroz (santral nekroz)

Sentrilobuler kc hucre nekrozu

4

Hipoksik Hepatit

Henrion J. Liver International 2012



Hipoksik Hepatit

Altta yatan akut kardiyak, dolasimsal veya solunumsal

yetmezlik duruma sekonder serum transaminazlarinda

ani, masif ve gecgici artigla karakterize akut kc hasari

Henrion J. Liver International 2012



Table 2. Prevalence of hypoxic hepatitis in intensive care units

YBU %1 - 12

Kalp cerrahisi sonrasi %1

Author, date

(ref.) Fuchs 1998 (25) Henrion 2003 (2)  Birrer 2007 (3) Fuhrmann 2009 (S)  Raurich 2010(7)
Setting Tertiary centre General hospital 1 Tertiary centre 1 General 3 Tertiary centres 1 Tertiary centre
hospital

Study schedule Retrospective Prospective Retrospective Prospective Retrospective

Inclusion period 39 months 1993- 10 years 1983- 13 years 1990-2002 22 months 2005~ 8 years 2001-
1996 1992 2006 2008

S-AT x ULN* 8 20 10 20 20

No. of admissions 2155 15 619 32 209 984 7674

No. of HH} 33 142 322 118 182

Prevalence (%) 15 09 1 1.9 24

Henrion J. Medicine, 2003
Birrer R. Intern Med, 2007
Fuhrmann V. Intensive Care Med, 2009
Raurich JM. J Anesth 2011



KC hipoksik strese karsi iyi korunmustur

v" Dual kan akimi (portal ven - hepatik arter)
v" Kc sinuzoidlerinin 6zel yapisi

v’ Hepatik arter tampon yaniti



hCO = %75

hCO = %25 hDO2 = %50
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Figure 19-§ Adrenoceptor subfypes (o, . o, . B, ) and inmavascular pressures throughout the splanchnic arculaton.
Splanchmic arseries represent all artenal vessels of the pre-poral orzans; splancimic veins represent the pooled vepous




Hipoksik Hepatit - Patofizyoloj

Yetersiz hepatik perfuzyon Pasif venoz konjesyon

N\ e
7 N

Yetersiz hepatik oksijen ekstraksiyonu Arteriyel hipoksemi




KPB hemodinamik etkileri Hipotansiyon
Nonpulsatil akim
Dislik KD

. €D

Kanama - hip@ @-reperf@
@s sempatik aktiE




Hipoksik Hepatit - Patofizyoloj

Dusuk kalp debisi ve DO2 azalmasi

Sag kalp yetm. bagh kc pasif konjesyonu

Iskemi - reperflizyon hasari




REVIEW ARTICLE

Hypoxic hepatitis cvp 1
Jean Henrion CI, DOZ’ HKA ‘

Table 4. Hemodynamic assessment in hypoxic hepatitis caused by
cardiac failure (results expressed as medians)

Normal
Author (ref.) J. Henrion (2) B. Birrer (3) values (36)
No. of cases 73 198 —
CVP (cm H50) 21 20 1-9
Cl (/min.m?) 1.97 (n = 34) 1.91 2.8 36
DO, (Mml/min.m?) 350 (n = 34) 325 520-720
PaO> (mmHQg) 64 84 80-98
HBF (ml/min.m?) 795 (n = 18) 778 2100*

Henrion J. Medicine 2003
Birrer R. Intern Med 2007



Hipoksik Hepatit - tani kriterleri

Altta yatan akut kardiyak, dolasimsal veya solunumsal

yetmezlik

Aminotransferazlarda ani ve gecici olarak bazal degerin

20 katindan fazla artis olmasi

Karaciger hasarina neden olabilecek baska bir neden

olmamasi (viral ya da toksik hepatit gibi)




KC biyopsisi ‘ sentrilobiiler nekroz

US ‘ dilate kc venleri



HH sirasinda transaminazlar - PA

e ALAT —— PA ~ 90
_,/ . . 80

>
— - 70

- Ld

3 4
Days

Fig. 2. Pattern of enzyme and prothrombin activities in 25 cases of
hypoxic hepatitis with initial enzyme activities less than 2 x upper
limit of normal, survival of at least 8 days and complete set of data
(values are reported in means). ALAT, alanine aminotransferase;
ASAT, aspartate aminotransferase; LDH, lacticodehydrogenase;
PA, prothrombin activity.

Henrion J. Liver International 2012



Hypoxic hepatitis — epidemiology, pathophysiology
and clinical management

Valentin Fuhrmann', Bernhard Jager', Anna Zubkova®, Andreas Drolz’

Table 2. Laboratory characteristics® in patients with hypoxic hepatitis

Variable Henrion et al. [6] Birrer etal. [7] Fuhrmann et al. [8]
Number of patients 138 293 17
(ST (uA) 2155 (455-15400) 2288 (1768-2715) 2507 (701 —Z?E-EU}\
ALT UA) 1645 (237-8590) 1803 (1493-2084) 1348 (135-12452)
LDH (UA) 2750 (105-9040) 3545 (3224-3781) 2626 (324-27220)
Bilirubin (mg/dl) 2.1(04-22.5) 2.2 (1.8-2.5) 26(0.4-49.5)
\ETT () 3 6-89 na 3680/
, Lactate (mmol) 56 (0.8-32) h.5 (4.6-9.5) 9.5(1.1-26) ‘

AST, ALT ansaminases; [ DH lactate dehydrogenase; PTT prothrombin time.
LDH

Bilirubin
Henrion J. Medicine, 2003
Birrer R. Intern Med, 2007
Laktat Fuhrmann V. Intensive Care Med, 2009




REVIEW ARTICLE

Hypoxic hepatitis

Jean Henrion

Author date (ref.) Henrion 2003 (2) Birrer 2007 (3)
No. of cases 142 322
Inclusion period 1983-1992 1990-2002
M/F 2 24
Age 68.5 70.3
Shock (% cases) 55 51
Pe Peak ASAT (x ULN)* 79.6F 442
Peak ALAT (x ULN)* 50.67 28.6
Peak LDH (x ULN)* 21.9¢ 15.2
Prothrombin activity 37.5%% 22 sec

[ Peak creatinine (mg/dl) 3.1% 3 ]
Peak bilirubin (mg/dl) 3:1F 2.2

Hypoglycaemia
In-hospital mortality (%)
1-year survival (%)

<70 mg/dl 2.8%
52.8
28.3

<60 mg/dl 2.8%
45
235

Kreatinin

>2 mg/dL %65
>5 mg/dL %15

Henrion J. Medicine 2003
Birrer R. Intern Med 2007



Prognoz

v' KC hasari siddeti ve slresi
INR>2
Yuksek AST >24 saat
v Vazopressor tedavi

v Sok (+)

100+

90 -

80 -

Overall mortality in percent

20 -

10 1

70 1

60 -

50 -

40 -

30 4

p <0.05

increasing AST > 24 hours

increasing AST < 24 hours

Fig. 3. Overall mortality in patients with hypoxic hepatitis (n=117)
depending on the duration of liver injury [8]. AST >24 hours
increasing serum aspartate transaminases levels for more than
24 hours as indicator of prolonged onset of hypoxic hepatitis in
contrast to AST <24 hours



HH tedavisi = Altta yatan hastalik tedavisi

Yeterli perfuzyon ve kalp debisinin saglanmasi
Inotropik ilaclar, vazopressor destek, IABP, ECLS
KC destek ted ?



Severe Ischemic Early Liver Injury After Cardiac
Surgery

Jai S. Raman, FRACS, Kazuhiro Kochi, MD, Hiroshi Morimatsu, MD,
Brian Buxton, FRACS, and Rinaldo Bellomo, MD

Ann Thorac Surg 2002;74:1601-6

Uc yilda kalp cerrahisi geciren 1800 hasta
Ciddi iskemik erken kc hasari: Postop. 48 saat icinde serum ALT > 500 [U/L

20 hasta ‘ RF

13 KABG Insidans
3 kapak + KABG hemodinamik ozellikleri

4 kapak mortalite



Severe Ischemic Early Liver Injury After Cardiac
Surgery
Jai S. Raman, FRACS, Kazuhiro Kochi, MD, Hiroshi Morimatsu, MD,
Brian Buxton, FRACS, and Rinaldo Bellomo, MD
Table 1. Comparison Between the Patients With Severe Ischemic Early Liver Injury and Controls
SIELI (Group 1) Controls (Group II) ARF/Shock (Group III)
Age 65.7 £ 10.7 68.5 = 121 70.1 £125
Male/Female 8/12 13/7 15/5
Parsonnet scores 125 +6.1* 143 = 6.6 16.9 = 6.43*
NYHA classification 34*07* 32+12 2.3 +0.81*
iabetes mellitus 13*7 6 4*
F-)Iypertension 16*! 10° 8*
Cardiopulmonary bypass period (min) 146.6 * 52.8%7 110.7 = 382™F 2304 * 105.0**
Aortic cross-clamp period (min) 95.9 + 37.6* 80.5 + 28.8 1421 + 69.7+*
[Postoperative low output status® 13’ 'y 13*
Extracorporeal lite support/intraaortic 4/4 1/0 317
balloon pumping
Preoperative ALT (alanine amino 341x214 36.0 =304 49.6 = 75.0
transferase) (IU/L)
IPostoperative maximum ALT (IU/L) 2523 + 1843*7 44.0 +231* 138 = 135*
Preoperative creatinine (pumol/l) 137 £ 47" 83 + 40" 157 + 127*
Postoperative creatinine (wmol/l) 227 + 104" 122 + 42'+ 235 + 125¢
Postoperative creatine phosphokinase 3640 * 3956" 1363 * 1341° 2298 = 2010
(IU/L)
Mechanical ventilation for > 48 hours 157 3! 12¢
Death 137 1t 9

Ann Thorac Surg 2002;74:1601-6.




Severe Ischemic Early Liver Injury After Cardiac

Surgery

Jai S. Raman, FRACS, Kazuhiro Kochi, MD, Hiroshi Morimatsu, MD,

Brian Buxton, FRACS, and Rinaldo Bellomo, MD

Table 2. Hemodynamic Features of Affected Subjects and Controls®

SIELI (I)

Controls (II)

ARF/Shock (III)

p Value

/Aﬂest cardiac index (L/min/m?)

Highest PAOP (mm Hg)
Highest RAP (mm Hg)
Mean radial arterial pressure (mm Hg)

Peak norepinephrine dose (ug/min)

Peak milrinone (ug/kg/min)

1.86 = 0.28

191 =38

16.6 = 5.7

254224

0356 = 0.290

235 + 0.46\

15.1 = 4.7
12.8 = 0.3
80.2 =134

495 = 10.2

0.163 = O.y

2.20 £ 0.62

225 587

17.1 £ 3.9

728 =93

348 =364

0.352 = 0.156

*0.0035;
NS
INS

*0.019
NS
.01

*0.009
NS

#0.007
*NS
NS
NS

*0.0004

NS
+0.0003

*0.005

NS
10.005

Ki §

pcwp-cvp T

Vazopressor ve inotrop gereksinimit



Severe Ischemic Early Liver Injury After Cardiac
Surgery

Jai S. Raman, FRACS, Kazuhiro Kochi, MD, Hiroshi Morimatsu, MD,
Brian Buxton, FRACS, and Rinaldo Bellomo, MD

ALT KREATININ

2500 S0
2000 250
I
3
@ ~ 200
£ 1500 1 2
& °
: : |
e £ 150
£ 1000 =
E ]
- - —
2 S _ +_ S—— +— - _+
B 100 . s
<
500 |
50
0 ===k ————%_———-s_——-——a
Pre Day 1 Day 2 Day 3 Day 4 0
. 5 . . . . . Pre Day 1 Day 2 Day 3 Day 4
Fig 1. Changes in alanine amino transferase levels in the immediate g Y g y
postoperative period. No significant changes occurred in preoperative Fig 3. Serum creatinine concentration in patients with severe isch-
controls (square) and acute renal failure/shock patients (triangle), emic early liver injury after cardiac surgery (circle) and acute renal
but there was a marked and rapid rise in affected patients (circle) to failure/shock (triangle) was significantly greater than in preopera-
a mean level more than 3000 IU/L that peaked at day 3 and then tive controls (square) in the immediate postoperative period. (Pre =

returned to baseline over several days. (Pre = preoperative.) preoperative.)



Severe Ischemic Early Liver Injury After Cardiac
Surgery

Jai S. Raman, FRACS, Kazuhiro Kochi, MD, Hiroshi Morimatsu, MD,
Brian Buxton, FRACS, and Rinaldo Bellomo, MD

Ciddi iskemik karaciger hasari insidansi %1.1

Dusuk KD ve yuksek dolum basinglari, KC hasari

patogenezinde azalmis perfuzyon ve konjesyonun etkili

oldugunu gostermekte

RF: Preop. kalp yetm, DM, HT oykusu ve postoperatif
dusuk KD

Mortalite %65




SONUC

v Kalp cerrahisi sonrasi laktat ylUksekligi morbidite ve mortaliteyi

artirmaktadir

v Postoperatif kan laktat dizeyi monitérizasyonu durumu koétaye
giden hastayl gostermesi ve erken onlem alinmasi agisindan

onemlidir

v'HRS, siklikla dekompanse sirozlu hastalarda goérilen, ciddi renal

vazokonstriksiyonla karakterize akut renal yetersizliktir



SONUC

v Hipoksik hepatit, atta yatan akut kardiyak, dolasimsal veya
solunumsal yetmezlik duruma sekonder serum
transaminazlarinda ani, masif ve gecici artisla karakterize

akut kc hasaridir

v Kalp cerrahisi sonrasi dusuk kalp debisine bagli hipoksik
hepatit yuksek mortalite riski tasimaktadir. Erken tani ve altta
yatan nedene yonelik tedavinin hizla baslanmasi Iyi prognoz

acisindan onemlidir






Hypoxic hepatitis

* Hypoxemia : Parenteral

* Reduced blood flow Sepss nutrition Prugs

* Anemia

Y Y Y Y
LU Hepatocellular (AALT, AST) Cholestatic (AALP, Y-GT)
injury
Acute Synthetic dysfunction (Abilirubin, INR)  Elimination dysfunction (Y/CG-PDR)
p—— * Frequent » Determined noninvasively
pe » Associated with increased mortality at bedside
dysfunction » Associated with increased mortality
Acute * Hepatic dysfunction with encephalopathy
1 * Coagulation disorders

hepatic + Jaundice
failure * Intracranial hypertension

* High risk of mortality without liver transplantation




Splanchnic Circulation

O =D DT ——

—_m <O

D -0 <

Hepatic

veins

LIVER

Sinusoid

Portal vein
1300 mL/min

Hepatic artery
500 mL/min

Stomach

Spleen

Pancreas

Celiac artery
700 mL/min

Superior mesenteric
artery
700 mU/min

Small
intestines

Colon

Inferior mesenteric
artery
400 mU/min




Diagnostic Criteria

Minor : ( not necessary for diagnosis )
Idrar < 500 ml/giin

Idrar Na < 10 mmol/giin

Idrar osmolaritesi > plazma osmolaritesi
Urine red cells < 50/ hpf

Serum sodium < 130 mmol/L



Box 3. Pharmacologic Treatment of HRS

Vasoconstrictors

e Terlipressin: 1 mg/4-6 h intravenously; the dose is increased
up to a maximum of 2 mg/4-6 h after 3 days if there is no
response to therapy, defined by a decrease in serum creati-
nine =>25% of pretreatment values. Response to therapy is
indicated by a marked decrease in the high serum creatinine
levels, at least <1.5 mg/dL (<133 pmol/L). Treatment is
usually given from 5-15 days

e Midodrine: 7.5 mg orally 3x</d, increased to 12.5 mg 3x</d if
needed

e Octreotide: 100 pg subcutaneously 3</d, increased to 200
ng 3x</d if needed

e Norepinephrine: 0.5-3 mg/h as continuous intravenous infu-
sion aimed at increasing mean arterial pressure by 10 mm
Hg. Treatment is maintained until serum creatinine de-
creases <=1.5 mg/dL (<133 pmol/L)

Albumin administration

Concomitant administration of albumin together with vaso-
constrictor drugs (1 g/kg body weight at day 1 followed by
20-40 g/d)




