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Organ Transplantation in NTUH

1968/02/27
1969/05/

1983/11/09
1985/08/

1987/06/19
1987/07/17
1987/09/17
1989/10/13
1992/04/05
1994/11/23
1995/12/09
1997/12/26
2000/08/09
2002/03/07

Living-related kidney transplantation
Cadaveric kidney transplantation

Bone marrow transplantation
Transplantation Society of R.O.C.
Transplantation legislation

Heart transplantation

“Brain death declaration” legislation

Liver transplantation

Pediatric liver transplantation

Pancreatic transplantation

Lung transplantation

Living-related liver transplantation
Adult-to-adult living-related liver transplantation
Talwan Organ Registry and Sharing Center




The Organ Transplantation Registry in Taiwan

Kidney Liver
Y ear LRD CAD Off Shore Total LRD CAD Off Shore Total
186 39 56 - 95 - - - 0
187 39 52 - 91 - - - 0]
188 40 6 2 - 1P - 1 - 1
189 20 44 - 64 - 2 - 2
190 25 72 5 1P - 4 - 4
191 29 13 1P 286 - 11 - 11
192 10 18 91 238 - 7 - 7
193 16 18 37 18 - 9 - 9
194 10 19 26 18 1 6 - 7
195 8 82 36 1@ 3 14 - 17
196 10 90 34 13 7 10 - 17
197 8 12 45 18 4 18 - 22
198 13 13 44 19 8 23 - 31
199 12 87 62 16 11 18 - 29
2000 24 18 138 28 26 25 - 51
2001 27 13 29 389 52 31 8 91
2002 44 92 25 38 59 21 22 1P
2003 (1-10M) 38 18 95 28 64 44 7 18
Total 42 181 186 339 28 24 37 5a

**| RD: Living Related Donor

CAD: Cadaveric Donor

BMT: Bone Marrow Transplantation
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Liver Transplantation in Taiwan

(1989~0ct.2003)

LRD 235
CAD 243
Off Shore 37
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88 7

37

40-50%

91 7
() () () () () ()
( ) (pmp)
81 141 17 11 0 0 0 169 115 5.4
82 118 32 10 0 0 0 160 108 5.1
83 109 31 7 0 0 0 147 91 4.3
84 87 28 17 3 5 0 140 73 3.4
85 92 43 17 10 1 0 163 91 4.1
86 138 66 18 10 0 0 232 132 6
87 135 54 21 4 0 0 214 110 5
88 99 48 23 10 0 1 181 90 4.1
89 116 41 28 5 0 3 193 93 4.1
90 99 54 29 13 0 0 195 120 5.2
91 (1-6
1. 76 6 7
2. 80 1
3. 82 8 7
4. 84 88
5. 86 6
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Current Status of Liver and Kidney Transplantation in Taiwan

Hospital Liver Kidney

CLT LDLT Total CD LD Total
NTUH 59 76 135 335 111 446
CGMH-Taipei 70 5 75 464 115 579
VGH-Taipel 26 0 26 176 30 206
TSGH 7 0 7 71 3 74
VGH-Taichung 1 0 1 276 15 291
CMU 12 6 18 44 5 49
CHCH 9 0 9 16 0 16
CKUH 13 0 13 89 5 94
CGMH-KS 68 154 222 36 6 42
KSMU 3 0 3 38 0 38
TZUH-HL 4 0 4 14 7 21
TZUH-DL 1 0 1 7 0 7
Total 272 237 509 1562 294 1856

(Dec,2003) (Oct, 2003)
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Liver Transplantation in National Talwan
University Hospital (1989 Oct.~ 2003 Dec.)

Number: 135
CLT: 59
LRLT:76
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Indications for Liver Transplantation ( 135 cases)
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Indications for Liver Transplantation in Adult ( 88 cases)

HBV-related
HBV-related acute cirrhosis with HCC
hepatic failure (18) (12)
20% 13%
HCV-related

cirrhosis with HCC

)
9%
HBV-related
cirrhosis (16) HCV-related
18% cirrhosis (12)
13%

Idiopathic hepatic
fibrosis (1)
1%

HBV,HCV-related
cirrhosis (2)
2%

PBC (16)
Wilson's disease (2) 18%

2%

PFIC(1)
1%



Indications for Liver Transplantation in Child ( 47 cases)
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o Cadaveric liver transplantation:59
Whole graft 53
Reduced-sized 6

( 3 lateral segmentectomy,
2 extended right lobectomy
1 left lobectomy)
Split graft 1 ( right lobe)

e Living-related liver transplantation:76
Right lobe without MHV 39
Lateral segment 26
S2+S3+partial S4 11



Successful rate of liver transplantation in NTUH

( survive over 30 days after operation)

e Cadaveric liver transplantation

53/57 (93%),55/59(93.2%)
 Living-related liver transplantation

63/69 (91.3%),70/76(92.1%)
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anti-HIV(-)
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©)
(1)
A 5cm 3
B 6.5cm
(2)
A secondary neuroendocrine tumor
B hepatoblastoma
C malignant epitheloid hemangioendothelioma
D
Budd-Chiari

3

)

3cm
4.5cm

8cm
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(1) incidental renal carcinoma in situ carcinoma(excluding bladder)
Dukes’ A colon cancer basal cell carcinoma

(2) malignant melanoma breast cancer Gl carcinoma lung cancer
(disease-free interval 5years)

©)) (disease-free interval
2years)
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Survival rate of liver transplantation in NTUH
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Survival rate of liver transplantation in NTUH
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Outcome of HBV-infected patients
Recelving Liver Transplantation

e Current survival: 42
e Mortality: 5
Sepsis 1(23d)
Live abscess 1(9m)
HCC recurrence 1(21m)
HAT 1(11d)
Primary graft non-function 1(33d)

» 2 HBV recurrence according to virological
tests and liver biopsy



Immunoprophylaxis Regimens

 Usage of HBIG

First Patient anhepatic phase
day 1to7

Second Patient anhepatic phase
later on

The Following Patients  anhepatic phase
day 1to7
day 8 to 28

month 2 to 12

10000 IU (1V)

10000 IU (IV)daily

2000 IU (IV)

650 U (IM) monthly
for 6 months

10000 IU (IV)

2000 lu (IV) daily

2000 U (IV) weekly

for 3 weeks
2000 U (IV) monthly

keep serum anti HBs level >100 miu/ml

e Lamivudine 100 mg daily

16 patients started before transplantation
2 patients after transplantation



Chronological Changes of Hepatitis Profile in HBV-cirrhotic

HBsAD GPT IU/idL
W S R O O T O Y | ooe
soo0 | Pt3 F 38ylo 4 280
s60. | |:'|J:;lhfndhr_| o
100 ;/ | - = l ]l so
HBSAg + + — = = = = = = = = = = = = = ==
HBOAG = = = = = = = = = = = &« = -

Patients Receiving Liver Transplantation

AntiHBe+ + + + + + + + + + + + + + + + + +
6o o o o0 0 © ©0 0 O 0O

25 28 26 @82 25 25 256

Anti-HDV- -
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Patient received HBIG and lamivudine treatment one year after
transplantation Immunohristological stain showed hepatocyte are negative
for HBsAg(A) and HBcAg(B).




Liver Transplantation for Patients with
HBV-Related Fulminant Hepatitis

patie | ag | se | method Follow result HBV
nt e |X up status(postop.)
1 48 | M | Cadaveric 4Y9M Alive with good graft function HBs Ag(-) HBs
(liver + Ab(-)
kidney)
2 39 | M | Cadaveric 1Y10M | Alive with good graft function HBs Ag(-) HBs
Ab(+)
3 52 | M | Cadaveric 1Y2M Alive with good graft function HBs Ag(-) HBs
Ab(+)
4 52 | M | Cadaveric 3M Alive with good graft function HBs Ag(-) HBs
Ab(+)
5 34 | M | Cadaveric 1M Expire due to primary HBs Ag(-) HBs
nonfunction graft from a Ab(+)
marginal donor
6 41 | M | Living- 1M Alive with good graft function HBs Ag(-) HBs
related Ab(+)
7 45 [ M | Cadaveric 2 weeks | Alive with good graft function HBs Ag(-) HBs
Ab(+)




Liver Transplantation for Patients with
Chronic HBV-Related Liver Cirrhosis

patient [ age | sex | method Follow up result HBYV status(postop.)
1 41 \Y Cadaveric 21 days Expire due to donor-transmitted
sepsis
2 38 F Cadaveric 2Y5M Alive with good graft function HBs Ag(-) HBs Ab(-)
3 56 \Y/ Cadaveric 2Y9M Alive with good graft function HBs Ag(-) HBs Ab(+)
4 49 M Cadaveric 1Y8M Alive with good graft function HBs Ag(-) HBs Ab(+)
5 53 \Y/ Living-related | 1Y3M Alive with good graft function HBs Ag(-) HBs Ab(+)
6 48 \% Cadaveric 1Y1M Alive with good graft function HBs Ag(-) HBs Ab(+)
7 46 = Living-related | 9M Expire due to biliary complication HBs Ag(-) HBs Ab(+)
with liver abscess
8 52 \Y Cadaveric oM Alive with good graft function HBs Ag(-) HBs Ab(+)
9 50 = Cadaveric 8M Alive with good graft function HBs Ag(-) HBs Ab(+)
10 49 \Y Living-related | 10 days Expire due to hepatic artery

thrombosis




Result of Using Anti-HBc Positive
Living-Related Donors

e Thirteen living-related donors and the
recipients complete HBV serology data

were available
e Donor AntiHBc(+) : AntiHBc(-) =11 : 2

e Lamivudine were routinely prescribed
iIndefinitely in patients whose donor were
AntiHBc(+), except the first patient and the

AntiHBs(+) patients



Result of Using Anti-HBc Positive

Donor

AntiHBc HBsAg

Negative Negative

Negative Positive

Positive
Positive
Positive
Positive

Positive

Negative
Negative
Negative
Negative

Positive

Living-Related Donors

Recipient
AntiHBs AntiHBc
Negative  Negative
Negative  Positive
Positive Positive
Positive Negative
Negative  Positive
Negative  Negative

Negative

Positive

Post op
HBsAQ(+)

0/1
0/1
0/3
0/1
0/2
1/3
0/2



Outcome of patients after OLT for HCC

Long term prognosis is comparable to

those good HCC who received resection

— OLT patient: low short-term tumor recurrence, but die
quickly once recurrence develops

— Resection patients: high short-term recurrence and
patient loss, but low long-term recurrence

Long term prognosis Is the same as those
without HCC (incidentally found HCC)



Three-year Survival and Survival without Recurrence Rates
(Parentheses) in Relation to Tumor Size and Number

Resection Transplantation
(N=60) (N=60)
Total Series 52% NS 49%
(27%) p<0.05 (46%)
Size (cm)
<3 39% NS 60%
(18%) p<0.05 (56%)
>3 56% NS 43%
(32%) NS (39%)
No. of nodules
Single 53% NS 46%
(28%) (20%)
Multiple(>1) 46% NS 51%
Size and number (20%) p<0.05 (49%)
<3cm + 1 or 41% p<0.05 83%
2 nodules (18%) p<0.001 (83%)
>3cm + 3 or 46% p<0.001
more nodules (44%)

(Ann. Surg. 1993,218;2:145-51)
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Liver Transplantation for Hepatocellular Carcinoma
The best treatment for which patients

e Successful transplantation depends on
screening programs to identify early disease

« Liver transplantation is an effective treatment for
small unresectable hepatocellular carchoma in
patients with cirrhosis




Liver Transplantation for HCC in NTUH

Incidental 2 (6.3%)
Solitary 9 (56.3%)
Multiple 6 (37.5%)
Cirrhosis 15 (93.7%)

Non-Cirrhosis :1 (6.3%)




Liver Transplantation for HCC in NTUH

UICC classification

Stage

R = N 01 O

natients ( 31.3%)
patients ( 31.3%)
patients ( 25%)

patient ( 6.3%)

patient (6.3%)
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Liver Transplantation for HCC

Survival According to UICC Classification

Stage n Alive Survival HCC-related Survival HCC-unrelated Survival
(months) death (months) death (months)
5 5 48,12,6,4,3
) 3 4511 1 12 * 1 14
4 3 729,1 1 21*
2 1 28 1 25d

* Lung metastasis



Adjuvant Therapy for Hepatoma Patients
after Receiving Liver Transplantation

- Preoperative arterial chemoembolization
~ Postoperative intravenous 5FU,doxorubicin for 6 months



Patients with HCC Receiving Liver Transplantation in NTUH

S | A | Hepatitis cirrho | Tumor condition Adjuvant outcome Cause of death
e | g | status sSis treatment
X e
HBs Anti- Size | N | Vascular ca UICC- TA C/
Ag HCV (cm) | o. | invasion ps tumor CE T
ule | stage
M |5 | — + + 3 I — — — Expire 1 year Lung metastasis
9 postoperative
F |5 ]| — + — 3 1 ¥ — + ¥ Alive with good graft
6 function (6Y)
F |5]|— + + 4 1 | — — — + Expire 14 months Sepsis
8 postoperative (tumor free)
M| 4|+ — + 15 1 | — — — 4+ Alive with good graft
7 function (4Y)
M |5 |+ — + 3 I — + + Alive with good graft
8 function (3Y9M)
M |5 |+ — + 10 2 | — — + + Expire 21 months Lung metastasis
5 postoperative
M |5 | — + + 3 1 | — — a + — | Alive with good graft Graft recurrence,
2 3 function ( 2Y4M) bone metastasis
F |5 ]| — + + 3.8 3 4+ — b + — Expire 25days Primary non-
8 postoperative function graft




Patients with HCC Receliving Liver Transplantation in NTUH

N | S | A | Hepatitis cirrh | Tumor condition Adjuvant | outcome Cause of
0. | e | g | status osis treatment death
X 1€ | HBs | Anti- Size | N | Vascular | ca [ UICC- | TA | C/
Ag HCV (cm) | 0. | invasion | ps |[tumor |CE | T
ule | stage

9 [F |6 |— + + 08 |1 | — — — — | Alive with good graft

5 function (1Y)
1 | M|5|— + I 15 |2 |+ — — — | Alive with good graft
0 3 function (9M)
1 |F |3 |+ — + 0.8 1| — — + — | Alive with good graft
1 5 function (6M)
1 | M|5 ]|+ — + 08 |1 | — + — — | Alive with good graft
2 6 function (4M)
1 ([M|5 |+ — + 1 1 | — — — — | Alive with good graft
3 1 function (3M)
1 | M|5 ]|+ — + 2 4 | — — + — | Alive with lung
4 9 metastasis (1M)
1 |F |6 |— + + 33 |2 | — + a — — | Alive with lung
5 5 metastasis (1M)




Patients received liver transplantation at Mainland China and follow up at our OPD

name [ Ag | sex Preoperative diagnosis Op. date Current status

17 months

12 months, expired

PVT

9 months, expired

X 47 1Y/ HCV-related liver cirrhosis 2001-3-2 | 14 months, alive with HCV reactivation

5 months, expired

multiple lung meta

4 months . expired

multiple lung meta

X 46 \Y/ Polycystic liver and kidney 2001-9- | 8 months , alive with good graft function
26

6 months

4 months. expired

X 37 M HBV-related liver cirrhosis with acute 2002-5- | 1. Hepatic artery thrombosis 2. bile leakage
exacerbation 27




Patients with Hepatoma Received Liver Transplantation
at Mainland China and Follow Up at Our OPD

nam [ Ag | sex Preoperative diagnosis Op. Current status
e e date

X 61 M HBV-related liver cirrhosis 2000- 17 months ,alive with good graft function
HCC s/p TACE 9-19

X 53 M HBV-related liver cirrhosis 2000- 12 months, expired due to multiple recurrent HCC
Large HCC with PVT 11-10

54 M HBV-related liver cirrhosis 2000- 9 months, expired due to multiple recurrent HCC and

HCC s/p TACE 12-4 bone metastasis

X 25 M HBV-related liver cirrhosis 2001- 5 months, expired due to progression of lung
HCC, multiple with multiple lung meta. 6-22 metastasis

X 38 1\ HBV-related liver cirrhosis 2001- 4 months , expired due to progression of lung
HCC, multiple with multiple lung meta. 6-11 metastasis

X 66 F HCV-related liver cirrhosis 2001- 6 months , alive with HCV reactivation
HCC s/p TACE 11-30

* | 47 M | HBV-related liver cirrhosis 2002- | 4 months , expired due to sepsis with multiple liver
HCC s/p TACE 31 abscess




Survival rate of liver transplantation in NTUH
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Recurrence of Original Disease

« HCC: 2/18 (11.1%)
Absolute contraindication:
vascular invasion

extrahepatic metastasis by preoperative
evaluation

Postoperative adjuvant chemotherapy:

5- FU 500 mg + Adriamycin 40 mg Iv drip/
month for half a year

 HBV reactivation: 2/40 (5%)



Occurrence of Neoplasm in Liver
Transplantation Recipients

Sex Dx Tumor Interval after LTx Outcome

Q PBC Breast ca recurrence 14M Expire, 1Y6M
Breast ca s/p 4yr

9 PBC PTLD(B-cell) 1YOM Alive, 4Y5M

J HCYV cirrhosis HCC HCC, lung metastasis 10M Expire, 12M

J BA PTLD 11M Alive, 15M

d Neonatal Hepatitis PTLD S\ Alive, 7TM

Q HCV cirrhosis PTLD 1Y1IM Alive, 1Y5M




Living Related Liver
Transplantation in NTUH

Since 86/12.26~ 92/12/31
Total cases: 76

Pediatric/ Adult: 37/39
. ¢ =45/31




Indications of Adult Living-related Liver
Transplantation in NTUH ( 39 cases)

PBC (4)
11%
HBV-related acute
hepatic failure (8)
20%

HCV-related liver
cirrhosis (5)

HBV-related liver
14% cirrhosis (13)
35%
HCV-related liver
cirrhosis with HCC

(2)
3% HBV-related liver
cirrhosis with HCC
(7)
17%



Relationship of living-related
liver donor in NTUH

6 27
2 2
3 3
1 3
13 9
1 1
1 2
1 1







)

CT MRT



(

| CG
t umor

‘el ectro | cyrtoes sHLmfat ¢ h i
u

18-60

)
CBC PT PTT Sugar

mar k eeAs AALFOP- 90
CMV EBV HSV HI YV
CT volumetry MR CP



Abdominal CT of donor

1.0 s/HE 14:25:07/05.38
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MR angiography of hepatic artery




MR angiography of portal vein




MR angiography of hepatic vein




MR cholangiography




Pediatric Living-related Liver Transplantation
INn NTUH

Age Distribution

14
12
10

SO N b~ OO 0

<1 1~3 3~5 5~10 >10

Range: 4 months~13.1 years old (medium:2.30 years old)



Body Welght of Paediatric Living-related
Liver Transplantation Recipients in NTUH

18
16
14

12
Cases 10

AN -
<5kg 5-7.5kg 7.5-10kg 10-15kg >15kg

4.2kg — 77kg

O N »~ O



Recipient Outcome in Child Living-
related Liver Transplantation in NTUH

Follow up: 23 days ~ 6 years
Alive with good graft function: 31 cases
Hospital Mortality: 3 ( 5, 10, 10 days )

Causes of hospital mortality: sepsis, intracranial hemorrhage,
hepatic artery thrombosis

Success rate: 91.9% ( 34/37)
Late Mortality: 3 (4 months, 7 months, 2 years 5 months )

Causes of late mortality: sepsis, disseminated tuberculosis,
crisis of pulmonary hypertension during ENT surgery



Problems Encountered in Pediatric
Living-related Liver Transplant

* Problems associated with underlying liver
disease

— Pulmonary Hypertention or Intrapulmonary
Shunting (2/37)

— Congenital Metabolic disturbance (Inherited
Methylmalonic Acidemia) (2/37)



Problems Encountered in Pediatric
Living-related Liver Transplant

e Graft

— Big graft size
— Wide separated left hepatic vein

— More than one supplying artery (left + left
medial or left + accessory left from the left
gastric artery)

— PV size mismatch



Delayed Closure of Abdominal
Wound

Covered the wound with silicon membrane
Closed the wound 3 days after the operation
Two patients survived without complications

One patient caused increased intraperitoneal
pressure (CVP increased 4 cm-H,0), and
elevated Liver enzyme, though the flow Is
patent. The patient died of duodenal ulcer
bleeding






Delayed Closure of Abdominal Wound

Patient Age Recipient Donor Graft/ Day of outcome
No. (month) BW (kg) BW(kg) Recipient closure(day)

30 11 2.5 45 4.9% 3 Survive
/1 8 § 42.2 4.0% 3 Survive

81 4 6 60 4.2% 5 Expire




Outcome of Adult Recipients Receiving Living-
related Liver Transplantation in NTUH

Hospital mortality: 3/39(7.7%)
causes of death: SDH 1 ( POD 9)
HAT 1 ( POD 10)
sepsis 1 ( POD 21)

Late mortality: 2

HCC recurrence 1(21m)

Liver abscess 1(9m)
Alive with good graft function: 34/39(87.2%)
Follow up: 9d ~ 3y 4m



Waiting Time in Patients Receiving Cadaveric
or Living-related Liver Transplantation
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Liver Surgery and Transplantation Program

Foundation Director
Grant Office
Leader
Biostatistical Program Basic Research Clinical Service Continuous Education
and Clinical Trall Program Program Program

Transplantation Cell Iscl)lation Microsurgical Molecular| and Cell Transplclemtation Proteolmics
Immunological and Culture Lab Lab Biology Lab Pharmacological and
Lab Lab Biochemical
Lab



The optimal condition of AFLP technique to
analyze liver regeneration in rat had been
published: template 20ng, MgCI2 2mM, primers
1000nM, annealing temperature 59 , Taq 2
unit/reaction and 0.5 fold of Q-solution for rat liver
regeneration analysis. We use eight pairs primers
which have sixty-four primers combination to

amplify polymorphism fragments by this technique.

Different fragments were eluted for sequencing
and comparing with the genebank, hoping we can
find the genes that control liver regeneration.

VAT b

1. 5. Besalis of AFLP-PCH ot 57 50 S50 L 59900 | aesd 6080 T S0 an nealing tem-
L* | e |

FIG. 2.cDNA-AFLP pattems of different ()-solutior
concentration. A (-solution concentration of lane 2 is
fold and none in lane 1. B: Lanes 1-4 pressent the PC)
products of ¢, 0.25, 0.5 and | fold Q-solution.
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

29

Microarray results

Gene name

Human mRNA for KIAA0029 gene, partial cds

Human voltage-gated calcium channel beta subunit mMRNA
Human TBP-associated factor TAFII80 mRNA

Cytochrome c oxidase subunit X (heme A: farnesyltransferase
Homo sapiens mRNA for putative ABC transporter, partial
Cytosolic acetoacetyl-coenzyme A thiolase

Highly similar to DOLICHYL-PHOSPHATE BETA-GLUCOSYLTRA
G1/S-SPECIFIC CYCLIN C

Replication factor C, 37-kD subunit

D component of complement (adipsin)

Homologue of mouse tumor rejection antigen gp96
Glycerol-3-phosphate dehydrogenase 2 (mitochondrial)
Glutathione synthetase

CORTICOSTEROID 11-BETA-DEHYDROGENASE, ISOZYME 1
Homo sapiens embryonic ectoderm development protein mRNA
early growth response 3

mal, T-cell differentiation protein

myelin associated glycoprotein

Homo sapiens clone 24527 mRNA sequence

angiotensinogen

carnitine acetyltransferase

Human calcineurin A1 mRNA, complete cds

solute carrier family 2 (facilitated glucose transporter)
pyrroline-5-carboxylate synthetase

nuclear factor I/X (CCAAT-binding transcription factor)

splicing factor, arginine/serine-rich 11

fibrillarin

estrogen receptor-binding fragment-associated gene 9

orphan G protein-coupled receptor HG38

Expression
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No.

30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

Gene name

procollagen-lysine, 2-oxoglutarate 5-dioxygenase 3

KIAA0683 gene product

Ewing sarcoma breakpoint region 1

vaccinia related kinase 1

Homo sapiens mRNA for KIAA0627 protein, partial cds
trophinin-assisting protein (tastin)

myristoylated alanine-rich protein kinase C substrate (MARCKS, 80K-L)
ATP synthase, H+ transporting, mitochondrial FO complex
Human RNA polymerase Il elongation factor ELL2
thioredoxin-like, 32kD

Human DNA sequence from clone 1163J1 on chromosome 22q13.2-13.33
glycine receptor, alpha 2

Homo sapiens Chromosome 16 BAC clone CIT987SK-A-575C2
zinc finger protein 8 (clone HF.18)

Human clone iota unknown protein mRNA, complete cds

stromal cell-derived factor 1

growth arrest specific 11

Homo sapiens HSTRAD-d8 mRNA, partial cds
glucose-6-phosphatase, transport (glucose-6-phosphate) protein 1

sialyltransferase 8 (alpha-2, 8-polysialytransferase) D

Expression
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Prospectives in Organ Transplantation

B Immunosuppression
BExpanding the organ donors
HCell transplantation

MArtificial organs
Organ transplantation research center
Organ registry and sharing center
Organ donation promotion team



Expanding Donor Liver

Hepatitis donor

Elderly donor

Micro and macrosteatosis

Split liver transplantation

Living donor liver transplantation
Domino liver transplantation
Non-heart beating donor — age<64yrs
Artificial and bioartificial organ
Xenotransplantation
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