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Current Update in Transplantation

• Trends in Immunosuppression

• LDLT: right versus left

• Surgical Advances in Kidney Transplantation





Primary Objective: Determine whether initiation of everolimus with reduction or
elimination of CNI improves renal function in maintenance liver transplant
patients with CNI-related renal impairment

N  = 145

Baseline Month 6 Month 12
Follow-Up

Screening 
≤ 4 weeks

CNI ± MPA/Aza 
±

Corticosteroids

CNI continuation:  (25% dose reduction permitted)
± MPA/Aza ± corticosteroids

R
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3-8 ng/mL (+ reduced-dose CNI) ± corticosteroids
6-12 ng/mL (discontinued CNI) ± corticosteroids

Control n=73

Everolimus n=72

12-60 m post-tx;
CrCl 20-60ml/min

DeSimone et al: LT, 2009

Study Design:  2401 (RESCUE) Everolimus for 
Maintenance after Liver Transplantation



Efficacy Endpoint
Everolimus

N = 72
n (%)

Control
N = 73
n (%)

Month 1 – 6
BPAR 1 (1.4) 1 (1.4)
Graft loss 0 0
Death 1 (1.4) 0

Month 7 – 12
BPAR 2 (2.8) 0
Graft loss 0 0
Death 2 (2.8) 2 (2.7)

Everolimus with CNI Minimization/Elimination 
Has Comparable Efficacy to MPA/AZA with 

Standard CNI

DeSimone et al: LT, 2009



± MMF (1 month)

Corticosteroids 

TAC (≥8 ng/mL)

30 D Run-in Period 23 Months Study Treatment

Liver Tx
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CS for 6 Month

Everolimus (3-8 ng/mL)

TAC within 3w After Random (3-5 
ng/mL)

CS for 6 Month

TAC (8-12ng/mL, 6-10ng/mL after M3)

TAC (3-5 ng/mL)

CS for 6 Month

Everolimus (3-8ng/mL, 6-10ng/mL 
after M3)

TAC 
Elimination

TAC 
Minimization

TAC 
Control

Evaluate use of concentration-controlled everolimus, with reduction or
elimination of tacrolimus, to provide superior renal function and non-inferior rates
of the composite efficacy endpoint

N = 690 patients.  
Stratified for HCV and 
renal function.

RAD001H2304 – Study Design



Co-Stimulatory Blockade



CTLA-4Ig and LEA29Y

CTLA4Ig is a novel fusion protein that interferes with T 
cell costimulation by inhibiting the CD28-B7 interaction



LI = less intensive; MI = more intensive.

Randomization Primary 
endpoints

10 mg/kg

14 28 42 56 70 84112 140 168DAY 1

5 mg/kg every 4 weeks
Belatacept MI* +

Basiliximab + 
MMF

Belatacept LI* + 
MMF

10 mg/kg
5 mg/kg every 4 weeks

14 28 56 84112DAY 1 5

12 months6 months

53

3

10 mg/kg

14 28 42 56 70 84112 140 168DAY 1

5 mg/kg every 4 weeks
53

Belatacept MI* +
MMF

6-12 ng/ml
DAY 1

6-12 ng/ml
DAY 1

Tacrolimus + 
MMF

Tacrolimus

Belatacept in Liver Transplant Recipients
NCT00555321:  Study Design



 Primary Efficacy Outcome Measure
– Triple composite:  AR, graft loss, death at 6 months

 Secondary Efficacy Outcome Measures
– Patient and graft survival at 6 and 12 months
– Triple composite:  AR, graft loss, death at 12 months
– Incidence, severity, treatment, and outcome of AR at 3, 

6, 12 months
– Change in renal function over time
– Incidence of recurrent HCV
– Metabolic and cardiovascular co-morbidity
– pK and overall safety of Belatacept®

NCT00555321: Endpoints
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1st LDLT using Lateral segment graft
1st adult LDLT using Left lobe graft

1st adult LDLT using Right lobe graft
Accelerated an increase in adult-adult LDLT

w MHV vs. w/o MHV
Increased donor morbidity and mortality

1989

1996

Evolution of Living Donor Graft 
Selection

1993







 1st LDLT using Lateral segment graft
 1st adult LDLT using Left lobe graft
 1st adult LDLT using Right lobe graft

Accelerated an increase in adult-adult LDLT
– w MHV vs. w/o MHV
– Increased donor morbidity and mortality

 Right lobe w/o MHV vs. Left lobe
– Based on expected recipient outcome, portal 

hemodynamics and donor safety.

1989

1996

Present

Evolution of Living Donor Graft 
Selection

1993



“Left Lobe” in the Title of
Publications for LDLT
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Donor Deaths
Vancouver Forum: Transplantation 2006 - Updated

3 Left Liver 11 + (5) = 16 Right Liver
US 1 US 4 Egypt 1 
Brazil 1 Brazil 2 China (HK) 1 
Germany 1 Germany 2 India 1 (1)*

France 1 (1) S. America 1 
Japan 1

• 4 Right lobe Donors have had remnant loss and liver transplantation 
• 1 Right lobe Donor is in a persistent vegetative state *

Right liver donor: mortality = 0.5%
Left liver donor: mortality = 0.1%



Cause of death Number
Sepsis 5
Liver failure 2
Unknown 3
Myocardial infarction 1
Cerebral hemorrhage 1
Pulmonary embolus 1
Peptic ulcer complication 1

Total 14

Trotter et al, Liver Transplantation 2006

Living Liver Donors
Mortality



Donor Complications
By Graft Type

ELTR 6/2003: Adam et al

No major complication
Complications

Biliary leak
Biliary stenosis
Liver insufficiency

PT<30%
[30%-50%]
PT>=50%

PE
Vascular
Infection
GI
General*

Right liver Left liver
385 (79%)
103 (21%)
28 (6%)
11 (2%)
12 (2.4%)
12 (3%)
181 (48%)
188 (49%)
4 (0.8%)
8 (1.6%)
19 (4%)
3 (0.6%)
18 (3.6%)

88 (92%)
8 (8%)
5 (5%)
0 (0%)
1 (0%)
1 (3%)
6 (20%)
23 (77%)
0 (0%)
0 (0%)
2 (2%)
0 (0%)
0 (0%)

Left lobe
357 (89.5%)
42 (10.5%)
6 (1.5%)
0 (0%)
2 (0.5%)
2 (2%)
8 (9%)
79 (88%)
5 (1%)
6 (1.5%)
16 (4%)
3 (1%)
4 (1%)

P

0.0001
0.005
0.004

ns

0.0001 

ns
ns
ns
ns

0.03

Overall complication rate = 15%



Umeshita et al, Lancet 2003

Living Liver Donors
Morbidity and Mortality

Japanese Liver Transplantation Society



LL (n=598) L (n=327) R (n=554)
Bile leakage 33 8 34
Biliary stricture 1 0 6
Hyperbilirubinaemia 2 0 41
PV thrombosis 0 0 3
Small bowel obstruction 5 1 4
Pulmonary embolism 0 1 3
Intraabdominal bleeding 0 0 3
Intraabdominal collection 0 0 20
Pancreatitis 1 0 2
Bleeding duodenal ulcer 1 0 2
Wound infection 9  10 26
Gastric outlet obstruction 4 3 1
Pneumonia 0 1 2
Pleural effusion 0 0 6
Pressure sore 0 0 1
Peroneal nerve palsy 0 0 1

Total 56 (9.4%) 24 (7.3%) 155(28%)

CM Lo et al, Transplantation 2003

Living Liver Donors
Surgical Complications: Asian Collective 
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It All Started in 1995



Response to Lap Nephrectomy

 From editor at Transplantation:

"This is a bad thing for 
transplantation. A safe donor 
operation has been around for 40 
years. Why would anyone want to 
change it?"



Live Donor Transplantation in US:
Number of Donors Per Year
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Live Donor Transplantation in US:
Percent Performed Laparoscopically

0

10

20

30

40

50

60

70

80

90

100

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009



Live Donor Transplantation in US:
Unrelated Donors, Trends
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Live Donor Transplantation in US:
Anonymous Donation, Trends
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A New Approach in 1998



A New Approach in 1998



A New Approach in 1998

 Hand Assisted Nephrectomy:
– ~9cm hand port replaces Pfannensteil
– Various locations (lower midline, upper 

midline, transverse, etc)
 Advantages?

– Learning curve is less steep – yes… but only 
for non-laparoscopic surgeons

– Faster? Less injury to kidney? – not 
necessarily!



Live Donor Transplantation in US:
Laparoscopic versus Hand-Assisted
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Ten Years Later



Ten Years Later
 Single-Port Nephrectomy

– Started in Urology for diseased kidneys
– Very small periumbilical incision
– Kidney removed piecemeal (minced)

 Adopted for Donor Nephrectomy
– Minced kidney is harder to transplant
– Requires much larger periumbilical incision



Ten Years Later



Ten Years Later



Ten Years Later



Ten Years Later



Ten Years Later



Ten Years Later

 Transumbilical nephrectomy:
– "no incision"  in reality, you need an incision 

big enough to pull the kidney out
 Advantages?

– Cosmesis
 Disadvantages?

– Much more difficult… riskier?
– Training fellows? (2-attending cases?)



Minimizing Minimally Invasive



Live Kidney Donor Study



Live Kidney Donor Study

National study
80,347 donors over 15 years
All centers in the US



Donor Mortality Over Time

 1994-1997: 1.5 per 10,000 (0.2-5.4)
– Laparoscopic donor operation developed 1995

 1998-2001: 3.9 per 10,000 (1.7-7.6)
– National dissemination of laparoscopic 

operation
 2002-2005: 4.2 per 10,000 (2.1-7.6)

– Deaths reported from arterial clips dislodging
 2006-2009: 2.0 per 10,000 (0.5-5.0)
 What will happen with new techniques?



Minimally Invasive Recipients?

 Robot-assisted retroperitoneal kidney 
transplant (Geffner, St. Barnabas)
 Robotic transabdominal kidney transplant 

(Benedetti, UIC)
 Pure laparoscopic kidney transplant (Modi, 

Ahmedabad, India)



Dry Lab

 Suturing and Knot Tying Drills 
 Anastomoses with Vascular Graft
 Sessions at robotic lab or hospital OR when 

daVinci not in use

Courtesy of Stuart Geffner, Saint Barnabas Hospital



Courtesy of Stuart Geffner, Saint Barnabas Hospital



Animal Lab

 Porcine Model
 Left Donor Nephrectomy followed by re-

implantation into the animal
 Transplantation of discarded kidneys from 

OPO into the animal

Courtesy of Stuart Geffner, Saint Barnabas Hospital



Courtesy of Stuart Geffner, Saint Barnabas Hospital



Courtesy of Stuart Geffner, Saint Barnabas Hospital



Robotic Assistance During Open 
Transplant Procedures

 da Vinci S used to suture portions of 
anastomoses during open procedure
 Gradual Progression
 IRB Approval 

Courtesy of Stuart Geffner, Saint Barnabas Hospital



The Current Procedure

 Dissection of Retroperitoneal Space and 
Iliac Vessels - Port Placement
 Introduction of the Kidney into the space
 Vascular control and anastomoses
 Reperfusion
 Ureteral Anastomosis

Courtesy of Stuart Geffner, Saint Barnabas Hospital



Dissection of RP space

 Use of “hernia” balloon
 Use of hand port
 Port placement - 4 

– Camera - peri-umbilical
– Operative Ports x 2 - LLQ and RLQ
– Assistant Port - LLQ

Courtesy of Stuart Geffner, Saint Barnabas Hospital



Courtesy of Stuart Geffner, Saint Barnabas Hospital



Courtesy of Stuart Geffner, Saint Barnabas Hospital



16 Successful Minimally Invasive 
(Closed) Cases

 12/16/08 - present
 11 females   5 males
 Age 26- 61 years old
 Average Anastomotic Time - 60 minutes
 15 with immediate graft function, 1 DGF
 Discharge POD #3 (12 pts) POD #4 (2 pts)

Courtesy of Stuart Geffner, Saint Barnabas Hospital



Conversions – 4 Pts

 Donor kidney with two renal arteries
 Recipient with mild arteriosclerosis – unable 

to occlude iliac artery
 Recipient with marked subcut. emphysema 

and elevated CO2
 Recipient with severe fibrotic reaction 

surrounding iliac vessels

Courtesy of Stuart Geffner, Saint Barnabas Hospital



Courtesy of Stuart Geffner, Saint Barnabas Hospital



Minimally Invasive Recipients?

 Motivation:
– Very high risk of wound infection in obese 

patients undergoing kidney transplantation
– Wound infections in these patients are also 

associated with allograft loss and death
– Might minimally invasive approaches, with 

reduced incisions (in locations that are easier to 
heal), improve outcomes?



Giulianotti/Benedetti et al, AJT, 2010
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Giulianotti/Benedetti et al, AJT, 2010



Giulianotti/Benedetti et al, AJT, 2010



Giulianotti/Benedetti et al, AJT, 2010



Courtesy of Enrico Benedetti, U Illinois at Chicago

Full Robotic Kidney Transplant in 
Obese Patients: UIC Series

No 1 2 3 4 5 6 7 8 9 10
Age 34 39 40 52 61 45 44 56 33 47
BMI 41 40 48 35 32 41 40 46 31 36

Diseased/ 
Living

D L L L L L L L L L

Operating 
time, 
min 

270 240 25
0

250 300 360 360 360 320 340

WIT, min 49 43 44 58 35 58 58 49 50 46
CIT, hrs 9.6 1.1 5.1 1.3 0.9 0.9 3.1 2.4 0.6 0.8

Blood loss, 
cc

50 50 50 200 50 50 200 100 100 50

Hospital 
stay, 
days 

6 13 4 4 5 7 6 5 5 5



Courtesy of Enrico Benedetti, U Illinois at Chicago

Results

• All the kidney grafts are currently 
functioning with Cr <1.5 mg/dl

• No technical complications either in the 
short or long term

• In particular no surgical site infections
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