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Living kidney Donors ages 70 and Older:
Recipient and Donor outcomes (1)
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Patient survival: live kidney donors aged >70, compared with matched healthy
controls drawn from the National Health and Nutrition Examination Survey cohort.
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Living kidney Donors ages 70 and Older:

Recipient and Donor outcomes (2)
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219 donors aged > 70, matched to 50-59 old live donors from NHANES Il

-3- Berger et al cJASN 2011;6:2887



Age: how is an old living-donor (LD) ?

« Median age for live-kidney donors varies.
» Pakistan (Karachi) 34 years
» Norway (Oslo) 47 years
» Japan (Tokyo) 52 years
« Old LD?, older than:
— 50, 55, 60, 65, 70....7

* Reports on old living donors: median follow-up time is
usually very short



How to assess donor safety for old LD?

Risks?

» Mortality, ESRD, hypertension, diabetes, proteinuria, low eGRF,
LVH, ......

Compare risk in different age intervals within a donor
cohort

Compare risk in age intervals to corresponding age
intervals in “control” cohorts

Control (background) cohorts are problematic



Short-term risks for living donors

* Perioperative mortality: 0.03%

— Matas et al. Am J Transplant 2003:3;830 (2 for 10,000 donors)

— Segev et al. JAMA 2010:303:959 (3.1 for 10,000 donors)

« 25 deaths within 90 days. Surgical mortality higher in:
— women,
— black versus hispanic and white,

— hypertension vs non-hypertension.
— Not age.

— In the Nordic countries, LD from 1969: no perioperative deaths
-6-



Perioperative and postoperative complications (1)

e 539 LD in Netherlands 1994-2006

 Living donors above 60 versus living donor below 60
years of age

 Difference In:
* Blood loss (230 vs. 180 mL)

» Hospital stay: 4 days vs 3 days

 No difference In:

— Minor or major intraoperative and postoperative complications

-7- Dols et at AJT 2011;11:737



Perioperative and postoperative complications (2)

120

100

o0
o

o))
o

eGFR (ml/min)

5
o

N
(e

Median estimated glomerular filtration rate (eGFR) of 539 live kidney donors divided into two age
groups. (Black line indicates<60; gray line indicates = 60.)
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Expanding the donor pool : living donor

nephrectomy in the elderly and the overweight (1)

« Three groups of elderly: 60-65 y (62) and BMI < 30) and
> 65y (68) and BMI < 30; > 60y and BMI > 30; reference
group: age < 60y (42) and BMI < 30.

* No difference in:
« Operative time
* Length of hospital stay
« Estimated blood loss
« Early postoperative complications

O’Brien et al Transplantation 2012;93:1158
(West London Renal and Transplant centre)



Expanding the donor pool : living donor

nephrectomy in the elderly and the overweight (2)
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Surgical complications?

®* 1,022 LD nephrectomies in Norway (24% laparoscopic nephrectomy):no

mortality; 2.90% major surgical complications

TABLE 5. Odds ratios for wound infection n=37/951

Unadjusted Adjusted

95% CI P

Risk factor oddsratio oddsratio Lower—upper
Age =60 yr 0.45 0.56 0.17-1.91 0.36
Smoking 4.38 4.78 2.30-9.96 <0.001
BMI =25 3.47 4.03 1.80-9.04 0.001
Laparoscopic surgery 0.17 0.24 0.06-1.03 0.06
Antibiotic prophylaxis 0.36 0.52 0.15-1.78 0.30

-11-
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Peri- and postoperatively

procedures seems not to indicate
an increased risk for old donors

-12-



Donation from Old Living Donors

How safe iIs i1t?

« End-stage renal disease

 Intermediary endpoints: low GFR; proteinuria

-13-



Renal Function Profile in White Kidney Donors:

The first 4 Decades (1)

« Single-center study (1963-2013), Minneapolis; mean 16
years of follow-up of 3,956 white live-kidney donors

« Severe reduction in GFR and ESRD after kidney
donation were uncommon and were highly associated
with post-donation diabetes and hypertension.

 eGFR <30 mL/min or ESRD was though associated with
age, hypertension and systolic BP

-14- Ibrahim et al. JASN 2016.



Cumulative Incidence

Renal Function Profile in White Kidney Donors:

The first 4 Decades (2)

Cumulative Incidence

1.00

Diabetes Hypertension Proteinuria eGFR < 60
eGFR < 30 eG!;R<30 or RRT RRT oGER <60
:
0.75 E HTN
=¥
é -
=
=i
Cm
0.50 T
=z
-
-
-
-
-
- Diabetes
0.25 H Proteinuria
_ eGFR <30 &
H eGFR <30
. or RRT
"
-
‘ RRT
0.00 iow - : :
0 10 20 30 40

Years from Donation

Cumulative risk of reduced GFR and proteinuria. Kaplan—Meier time to development of

hypertension, proteinuria, eGFR,60ml/min per 1.73 m2, eGFR,30ml/min per 1.73 mz2,
eGFR,30ml/min per 1.73 m2 or ESRD, and ESRD alone.

-15- Ibrahim et al. JASN 2016.



Renal Function Profile in White Kidney Donors:

The first 4 Decades (3)

A eGFR at 20, 30 and 40 Years Vs. Baseline Age
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Higher baseline eGFR and younger age were highly associated with a better postdonation eGFR.
(A) Relationship between age at donation and eGFR at 20, 30, and 40 years postdonation.
16- Ibrahim et al. JASN 2016.



“As kidney function does not progressively decline, live-kidney donation is
considered safe”

Dols et al.

100

(o]
o
1

B D
o o
1 1

eGFR after donation (%)
N
o
1

0 | I ! | | | | | I I I I I I I I | I

@ O DO SO 0 A S 0NN D
3 Sl NN AN
¢ H A & o(\ @ ,\eb *oP e"’ «0"’ & -\2” W© *e?* & @”‘ *c"’&

@v

\

Percent difference in eGFR in donors > 60 y (65y; n=117) versus < 60y (46y; n=422)
No difference in proteinuria, and hypertension; no donors with GFR<30 mL/min.
25 donors > 70y (74): outcomes similar to those < 70y, except for initial hospital stay.
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Long-term safety of living kidney donation in

an emerging country (Pakistan)
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A “small” control group
(n=70) of non-donor
siblings.

Higher fasting glucose
and hypertension in non-
donor

Single-center study, 1985-
2012: 3,748 LD; of these
2,696 donors followed-up for
up to 27 years (median 5.6
years)

ESDR : 6 (0.2%)

18- Rizvi et al Transplantation June 2016;100:1284



ESDR after live-kidney donation

-19-



Risk of end-stage renal disease following live

kidney donation (1)

* Included 96,217 US living-kidney donors

« Compared to 9,364 healthy subjects (participants in
NHANES I1l) who could have been kidney donors

« Estimated risk of ESRD in donors at 15 years after
donation 30.8 per 10,000 in donors and 3.9 per 10,000
In matched healthy non-donor counterpart.

Muzaale AD, et al. JAMA,2014:;311:579-86
_20_



Risk of end-stage renal disease following live

kidney donation (2)
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Risk of end-stage renal disease following live

kidney donation (3)
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Risk of end-stage renal disease following live

kidney donation (4)
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Cumulative Incidence of End-Stage Renal Disease in Live Kidney Donors
Estimates obtained using Kaplan-Meier methods and compared using log-rank tests. The y-axis
scale shown in blue indicates the range from 0 to 40 events per 10 000.
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Long-term risks for kidney donors (ESRD)

« 1,901 Norwegian live-kidney donors
« Median follow-up: 15 years
« 32,621 controls from HUNT study

 HR for ESRD was greatly increased (11.38, 95% CI
4.37-29.63, p<0.001)

” Mjoen G, et al. Kidney Int 2014;86:162-167



Kidney-failure risk projection for the living

kidney-donor candidate

« Atotal of 4 933 314 participants (7 cohorts) were followed
of median of 4 to 16 years. In the absence of donation 15
years risk for ESRD varied from 0.04% to 0.24%

« The 15-year ESRD risk after donation among 52,998
kidney donors was 3.5 to 5.3 times higher as the projected
risk in the absence of donation

oe Grams ME, et al. NEJM 2016;374(5):411-421



- Black men

-t Black women

White men —e— White women

A 15-Year Projected Incidence of ESRD

Incidence (%)

1.6

1.4+

1.2

1.0

0.8

0.6

0.4

0.2

0.0

e

60 70 80

-26-

Grams ME, et al. NEJM 2016;374(5):411-421



—ae— Black men =—#— Black women White men —e— White women

B Lifetime Projected Incidence of ESRD
1.6-

1.4+
1.2
1.0-

0.8+

Incidence (%)

0.6-

0.4

T

0.2-

0.0 I I I I I I T
20 30 40 50 60 70 80

Age (yr)

97 Grams ME, et al. NEJM 2016;374(5):411-421



Only 2.8% of US living-kidney donors were 65 years or older

— Their estimates suggest that “healthy older adults may be appropriate
donor candidates with respect to their future ESRD risk”.

In the model-based life time projections the risk was highest
In youngest age groups, particularly among young blacks

“Many older persons had low long-term risk of ESRD, even in
the presence of health characteristics that are often
considered to be contraindications to donation, such as low
GFR or mild hypertension.”

)8 Grams ME, et al. NEJM 2016;374(5):411-421



ESRD in donor compared to a “healthy”

population

* Norwegian experience, Mjgen/Holdaas Ki 2014;86:162

— Around 11 times increased risk for ESRD

* “Risk of End-Stage Renal Disease Following Live-Kidney
Donation” Muzaale/Segev, JAMA 2014

— Around 8 — 10 times increased risk for ESRD

« “Mortality, Cardiovascular and End-Stage Disease

outcomes among Older Live-Kidney Donors” Reese et al JASN
2013; 24: 71A

— Around 7 — 8 times increased risk for ESRD
« “Kidney-Failure Risk Projection for the Living-Kidney Donor
Candidates” Grams et al. NEJM, 2016
— 15 year observation period, estimated a 3.5 — 5.3 times increased risk of ESRD

-29-



Patterns of End-stage Renal Disease Caused

by Diabetes, hypertension and
Glomerulonephritis in Live Kidney Donors

* Observed 125,427 donors for a median of 11 years and
linked to ESRD registry data

» Early post-donation ESRD associated with
glomerulonephritis.

« Late post-donation ESRD associated with diabetes and
hypertension

— 7.7 fold risk of developing diabetic ESRD late (10-25 years) post donation
versus early (<10 years) post-donation

— 2.6 fold risk of developing hypertensive ESRD late than early.

Anjume et al. et al AJT 2016
-30-



Hazard Rate

Cumulative Incidence

Cause-Specific Risk of ESRD per 10,000 Donors
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Glomerulonephritis

40

Anjum et al. et al AJT 2016



« Donor loses 30% renal function as a result of
nephrectomy Therefore has less reserve.

« All else being equal, a donor will have a low GFR years
before a matched non donor. Therefore with normal loss
of GFR or with development of disease, a donor has
Increased risk.

« The majority of kidney disease begins in middle age:

— normal young donors are at more increased long-term risk than
normal older donors

— low normal GFR is a risk for ESRD when kidney disease starts

_39. Steiner et al, AJT 2014;14:538-44



Long-term live-donor mortality

-33-



Figure 2. Kaplan-Meier Curves Comparing Cumulative Mortality of Live Kidney Donors and Matched Controls by Age Category
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Mortality and CV events among Old Live

Kidney donors
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Living kidney Donors aged 70 and Older:

Recipient and Donor outcomes

219 donors aged 70 to 84
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Figure 3. | Kaplan-Meier survival curve of live kidney donors aged

=70, compared with matched healthy controls drawn from the
National Health and Nutrition Examination Survey cohort.
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Mortality

« Hazard ratio (HR) for all-cause death was 1.30 (95%
confidence interval [Cl] 1.11-1.52, p=0.001).

 HR for cardiovascular death (HR 1.40, 95% CI 1.03-
1.91, p=0.03)

Mjgen/Holdaas Kl 2014;86:162
-38-



Mortality vs. years of follow-up
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Cumulative all-cause mortaity

Mortality vs. years of follow-up
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5 119 134 subjects included, 8203 developed ESRD, 27 046 had first degree relative with
ESRD (1960 — 2009)

Risk of death
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Skrunes et al. CJASN 2014:9:1692
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Healthy old donors need healthy old controls

« Kidney donors are healthy

« To estimate actual risks attributable to donation, we need
donors who are equally healthy at the time of the kidney
donor's nephrectomy

« Available information on comorbidities, blood pressure,
BMI, albuminuria, renal function to ensure that controls
are healthy enough and to allow for adjusted analyses to
reduce confounding factors.

-42-



Previous studies

« Early studies have compared kidney donors with controls
from the general population

« That might be an inadequate comparison since kidney
donors are healthy

* More recent studies have used more appropriate control
groups

-43-



Young/old donors

* Young kidney donors are very healthy at donation

— «Normal for now»
« Long follow-up time is needed
« «Harmful effects» may take decades

« Old donors are healthy at donation, shorter exposure
time for «harmful effects»

-44-



Summary living donor

 Living donors are needed

* Most important message: we need for long-term
follow-up

— Continue to promote LD

— However, balanced information, especially to “young”
donors

— Older donor, more “relaxed” about “minor” co-morbidity

-45-



Older donors

« Older donors have a lower life expectancy than younger
ones

« «Younger donors therefore have potential to develop and
be exposed to renal and cardiovascular risk factors for a
longer period of time than older donors, resulting in an
Increased life time risk of developing ESRD or premature
mortality». (Clayton et al. Transplantation June 2016)

« Consequently these risks will be less in older donors.

-46-



The classical selection of live kidney donors

 ltis a request that donors are "healthy enough”.

— Some are qualified; others are dismissed
« Any risk factors will stop donation

* Old age per se is not a risk

Personal opinion
A47-



Renal function requirement for potential living

donor

GFR should be assessed by isotope-clearance/iotholamate technique.

Estimated/calculated GFR or creatinine clearance is not acceptable.

Cut-off values for measured GFR in order to be qualified as a
potential donor

Age (mL/min/1.73m2)
Below 50 90
50 -60 80
60 - 70 70
Above 70 60

_A8- Personal opinion



Blood pressure requirements

Office BP < 140/90 mmHg or 24 h ambulatory BP < 130/80 .
Donors above 60 years of age with “mild” hypertension are

accepted using 1 antihypertensive medication or 1 antihypertensive
medication with diuretics.

_49- Personal opinion



Diabetes/Impaired glucose tolerance

Patients with diabetes are not accepted as donors
Donors above 60 years of age are accepted with elevated OGTT

Donors below the age of 60 must have normal OGTT

Personal opinion
-50-



Proteinuria

Patient with macroalbuminuria is not accepted as donors
Donors above 60 years may have microalbumminuria

Microalbuminuria for donors below the age of 60 are excluded

Personal opinion
-51-



Summary

« «Old» Donors compared to «young» donors

— No or minimal increased perioperative complications
— Seems to be no difference for increased risk for ERSD

— No increased long-term mortality attributable to donor
nephrectomy

-52-



Donation from Old Living Donors

How safe Is i1t?

Reasonably safe

-53-






