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Background:

« Transplantation is considered the ideal treatment for most people with kidney failure®2
o  Survival
o Quality of life
o Cost-effectiveness, compared to dialysis

« Key Performance Indicator (Australia & New Zealand Society of Nephrology):
o Proportion of patients aged 2-64 years who are transplanted or “active” on the waiting list
within 6 months of starting kidney replacement therapy.3
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Background:

« Te Whatu Ora — Health New Zealand

o  Need for data to guide national resource allocation

e ASSET Linked Data Platform

o  Deterministic data linkage

Health services and outcomes
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Aim:

To describe the epidemiology of kidney failure in Aotearoa New Zealand, and
assess the impact of residential location on access to kidney transplantation.

Health services research
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Methods
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Methods: (1) Data sources



Data linkage

ANZDATA end-stage kidney
disease incident patient cohort
(New Zealand 2006-2019)

Study cohort
(n=7,704)
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ANZDATA = Australia and New Zealand
Dialysis and Transplant Registry
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ANZDATA end-stage kidney
disease incident patient cohort
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ANZDATA = Australia and New Zealand
Dialysis and Transplant Registry

ANZDATA Course of
Treatment Dataset
(2006-2019)

Initial KRT modality, live
donor transplantation dates
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ANZDATA end-stage kidney
disease incident patient cohort
(New Zealand 2006-2019)

Study cohort
(n=7,704)
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ANZDATA = Australia and New Zealand
Dialysis and Transplant Registry

ANZDATA Course of
Treatment Dataset
(2006-2019)

Initial KRT modality, live
donor transplantation dates

National Minimum
Dataset (admitted
patient records,
2001-2019)

Domicile, coded hospital
ICD-10-AM diagnoses

Calculation of Charlson
Comorbidity Index &
M3 Multimorbidity Index



Data linkage

ANZDATA end-stage kidney
disease incident patient cohort @ ASS ET
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Study cohort ANZDATA = Australia and New Zealand

ANZDATA Course of
Treatment Dataset
(2006-2019)

Initial KRT modality, live
donor transplantation dates

(n=7,704) Dialysis and Transplant Registry
National Minimum New Zealand Blood
Dataset (admitted Service waitlisting data
patient records, (2006-2019)

2001-2019)
Date of deceased donor

Domicile, coded hospital waitlisting
ICD-10-AM diagnoses

Calculation of Charlson
Comorbidity Index &
M3 Multimorbidity Index
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Study cohort ANZDATA = Australia and New Zealand
(n=7,704) Dialysis and Transplant Registry
ANZDATA Course of National Minimum New Zealand Blood Domicile mapping files
Treatment Dataset Dataset (admitted Service waitlisting data |
(2006-2019) patient records, (2006-2019) 1. District Health Board
2001-2019) (DHB) jurisdictions
Initial KRT modality, live Date of deceased donor
donor transplantation dates Domicile, coded hospital waitlisting 2. New Zealand Index of

ICD-10-AM diagnoses Deprivation

3. Rural-urban

| Geographic
Calculation of Charlson Classification for Health
Comorbidity Index & (GCH)

M3 Multimorbidity Index
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Methods: (2) Descriptive epidemiology



Incidence calculations

* Direct age-standardised incidence
« Population data from Stats NZ*

« Case numbers and population data were categorised by:
« Calendar year
« 5-year age bands
¢ Sex
- DHB

» World Health Organization Standard Population Distribution.>
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Methods: (3) Multiple logistic regression
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Key outcomes of interest:

1) Deceased donor waitlisting,
2) Live donor transplantation, or

3) Either of 1) or 2)

within 6 months after starting KRT (at age 2-64 years).
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Results
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Cohort characteristics

Total number of people starting KRT in NZ, 2006-2019 7,704
Age at KRT start, median (IQR) 58 years (48-68)
Sex
Male 4,633 (60%)
Female 3,071 (40%)
Ethnicity
European 2,975 (39%)
Maori 2,380 (31%)
Pacific 1,605 (21%)
Asian 640 (8%)
Other ethnicity 74 (1%)
Rurality (GCH code)
Urban (U1, U2) 6,271 (81%)

Rural (R1, R2, R3) 1,402 (18%)



Trends in incidence of KRT in New Zealand, 2006-2019
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Key findings:

1. The epidemiology of kidney failure and multimorbidity burden is highly
variable across Aotearoa New Zealand



\ Counties Manukau
Age-standardised 3

incidence of KRT,
2006-2019

Tairawhiti

Cases per 100,000 population:

4.0-4.9
5.0-6.9
7.0-8.9
M 9.0-10.9
B 11.0-12.9
M 15.0-16.9
M 17.0-18.9

Jrd
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National incidence: 9.6 cases per 100,000
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2006-2019

¥

/ Northland
Rurality of \

patients
starting KRT

West Coast \

<9%
M 10-19%
B 20-39%
B 40-59%
B =60%

‘.I % of patients with
‘a{l a rural address*:

*Geographic Classification for Health
R1-R3 area, based on domicile



Age-standardised
incidence of KRT,
2006-2019

Rurality of
patients
starting KRT

Socio-economic \

index of patients
starting KRT

% of patients living in the
most disadvantaged
socioeconomic quintile*:

£19%

20-39%
I 40-59%
M 60-79%
B =80%

*NZDep index of 9-10

$

Tairawhiti
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~ ; Counties Manukau
Multimorbidity upon :

starting KRT

% of patients with a
Charlson Comorbidity

Index 22*;

7 30-39%
W 40-49%
B 50-59%
B 60-69%
Bl 70-79%

Tairawhiti

*Estimated 10-year survival £ 53%
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Proportion of people starting KRT with Charlson Comorbidity
Index >2*: trend over study period (2006-2019)
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*Estimated 10-year survival of < 53%
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Key findings:

2. Living in a non-transplanting region is independently associated with
disadvantage in accessing kidney transplantation



@ ASSET AcceSs and Equity in Transplantation

KIDNEY RESEARCH

HE RAWA RARAUNGA HAUORA MO NGA TANGATA O AOTEAROA

Transplant units
Auckland

Region categories R §

‘Transplanting regions’ = District Health Boards (DHBs) M
. containing a transplant unit, or adjacent to and staffed by a "r
transplanting DHB throughout the study period. ’
_ _ | _ -
‘Intermediate regions’ = DHBs with on-site nephrologists
- that refer patients directly to a transplant unit or received x

visiting transplant unit staff. Wellington
‘Remote regions’ = DHBs in which patients require referral
. to another DHB for nephrology review, followed by a Christchurch

second referral to a transplant unit.



Time between starting KRT and deceased-donor transplant waitlisting (years),

Proportion listed
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Multiple logistic regression analysis:
waitlisting or live donor transplantation
by 6 months after starting KRT

Note: ethnicity was also included in this model

OR (95% Cl)

Region category |

Transplanting” |:'|

Intermediate - E 0.73 (0.61 to 0.87)

Remote —— ! 0.40 (0.28 to 0.55)
Age group (years) :

<45* =)

45-54 - 0.67 (0.54 to 0.82)

55-64 - 0.51 (0.41 to 0.63)
Sex |

Female* o

Male - 0.90 (0.76 to 1.07)
Socioeconomic quintile !

1 (least disadvantaged)* o

2 —-— 0.89 (0.65 to 1.22)

3 —-— 0.63 (0.47 to 0.85)

4 - 0.57 (0.42 to 0.76)

5 (most disadvantaged) - : 0.40 (0.30 to 0.53)
BMI :

Normal* I::I

Underweight — 1.09 (0.66 to 1.68)

Overweight —— 0.92 (0.74 to 1.14)

Obese - 0.54 (0.44 to 0.68)
M3 Multimorbidity Index (per 1 unit increase) ® : 0.21 (0.18 to 0.25)
Late referralt ;

No* =

Yes = ! 0.19 (0.14 to 0.26)

* = reference category, I ' ] I ]
1 = referred within 3 months of KRT start; 0 0.5 1 1.5 2

OR = odds ratio, BMI = body mass index,
KRT = kidney replacement therapy
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With Interaction term (change over time)



Variables
Region categary
Transplanting 2006-10*
Transplanting 2011-15
Transplanting 2016-19
Intermediate 2006-10
Intermediate 2011-15
Intermediate 2016-19
Remaote 2005-10
Remote 2011-15
Remote 2016-19
Age group (years)
<45*
45-54
55-64
Sex
Female*
Male
Socioeconomic quintile
1 (least disadvantaged)”
2
3
4
5 (most disadvantaged)
Ethnicity
European”
Maaori
Pacific
Asian
Other ethnicity
BMI
Normal®
Undenweight
Overweight
Obese

M3 Score (per 1 unit increase)

Late referral
No™*
Yes

1.5

With interaction term (between region category and year category):

Adjusted OR (95% CI)

1.07 (0.76 10 1.51)
1.39 (0.98 to 1.96)
0.56 (0.41 10 0.77)
0.92 (0.68 to 1.26)
1.12 (0.81 10 1.54)
0.48 (0.27 {0 0.87)
0.31(0.17 10 0.57)
0.57 (0.33 1o 0.98)

0.66 (0.54 10 0.82)
0.51 (0.41 10 0.63)

0.90 (0.76 to 1.07)

0.90 (0.66 10 1.23)
0.64 (0.47 1o 0.87)
0.57 (0.42 10 0.76)
0.40 (0.30 {0 0.54)

0.35 (0.28 to 0.44)
0.32 (0.24 10 0.41)
0.66 (0.50 to 0.87)
0.76 (0.38 10 1.48)

1.10 (0.67 to 1.80)
0.92 (0.74 10 1.15)
0.53 (0.42 1o 0.66)
0.21(0.18 to 0.25)

- 0.19(0.14 10 0.26)
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Trend in proportion of patients waitlisted or transplanted within 6 months of starting KRT, New Zealand, 2006-19
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KRT = kidney replacement therapy; KPI = key performance indicator.
Note: includes patients aged 2-64 years.
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Key findings:

3. People of Maori or Pacific ethnicity were also independently
disadvantaged in waitlisting and live donor transplantation
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Multiple logistic regression
analysis: ethnicity comparison

Outcomes:
Waitlisting / live donor transplantation
by 6 months after starting KRT

Adjusted for:

* Region category (transplanting /
intermediate / remote)

 Age

« Sex

« Socioeconomic quintile

* Body mass index

« M3 Multimorbidity Score

« Late referral
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HE RAWA RARAUNGA HAUORA MO NGA TANGATA O AOTEAROA OR (950/0 CI)

Deceased donor waitlisting

|
. . . . |
Multiple logistic regression European* O
analysis: ethnicity comparison M3ori - 0.45 (0.36 to 0.58)
Pacific - 0.47 (0.36 to 0.61)
Outcomes: Asian - 1.04 (0.79 to 1.37)
. . I >
Waitlisting / live donor transplantation Other ethnicity — - 1.38 (0.71 t0 2.65)

by 6 months after starting KRT

Adjusted for:

* Region category (transplanting /
intermediate / remote)

 Age

« Sex

« Socioeconomic quintile

* Body mass index

« M3 Multimorbidity Score

« Late referral

* = reference category; 0 0.5 1 1.5 2
OR = odds ratio
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HE RAWA RARAUNGA HAUORA MO NGA TANGATA O AOTEAROA OR (950/0 CI)

Deceased donor waitlisting

|

. . . . |

Multiple logistic regression European* O
analysis: ethnicity comparison M3ori - 0.45 (0.36 to 0.58)
Pacific - 0.47 (0.36 to 0.61)
Outcomes: Asian - 1.04 (0.79 to 1.37)
Waitlisting / live donor transplantation Hier elnicity wmm— ] AR

by 6 months after starting KRT

Live donor transplantation

|
|
|
|
European* I#I
Maori - : 0.22 (0.13 to 0.35)
Adjusted for: Pacific —-— : 0.28 (0.16 to 0.46)
« Region category (transplanting / Asian = | 0.23 (0.13 t0 0.39)
intermediate / remote) Other ethnicity — i 0.30 (0.07 to 0.88)
 Age
« Sex
« Socioeconomic quintile
« Body mass index
« M3 Multimorbidity Score
« Late referral
* = reference category; 6 0{5 1] 1 .I5 é

OR = odds ratio
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Multiple logistic regression
analysis: ethnicity comparison

Outcomes:
Waitlisting / live donor transplantation
by 6 months after starting KRT

Deceased donor waitlisting

Adjusted for:

* Region category (transplanting /
intermediate / remote)

 Age

« Sex

« Socioeconomic quintile

* Body mass index

« M3 Multimorbidity Score

« Late referral

European*
Maori

Pacific

Asian

Other ethnicity

Live donor transplantation
European*
Maori
Pacific
Asian
Other ethnicity

Waitlisting or live donor transplantation

European*
Maori

Pacific

Asian

Other ethnicity

* = reference category; 0

OR = odds ratio

1l

OR (95% Cl)

0.45 (0.36 to 0.58
0.47 (0.36 to 0.61
1.04 (0.79 to 1.37
1.38 (0.71 to 2.65

N N N

0.22 (0.13 to 0.35

0.28 (0.16 to 0.46

0.23 (0.13 to 0.39
(

)
)
)
0.30 (0.07 to 0.88)

0.36 (0.29 to 0.46)
0.34 (0.26 to 0.44)
0.67 (0.51 to 0.89)
0.86 (0.43 to 1.69)
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With Interaction term (change over time)



With interaction term (between ethnicity and year category):

Variables Adjusted OR (95% CI)
Region category ]

Transplanting” '

Intermediate - i 0.73 (0.61to 0.88)

Remote - | 0.38 (0.27 t0 0.54)
Age group (years) X

<45" |

45-54 - 0.67 (054 to 0.82)

55-64 - | 0.51 {0.42 to 0.63)
Sex :

Female* !

Male - 0.90 (0.76 to 1.07)

Socioeconomic quintile
1 (least disadvantaged)”

2 - 0.90 (0.6 to 1.23)

3 - 0.64 (0.47 to 0.87)

4 - 0.57 (0.42 to 0.76)

5 (most disadvantaged) - 0.40 (0.30 to 0.54)
BMI ;

Normal* :

Underweight —®—— 111 (06810 1.83)

Overweight —-— 0.92 (0.74 to 1.14)

Obese - 0.52 (0.42 to 0.65)

M3 Score (per 1 unit increase) =
Late referral

0.21 (0.18 to 0.25)

No*

Yes = 0.19 (0.14 to 0.26)
— Ethnicity * year category

European, 2008-10*

European, 2011-15 — 1.12 (0.85t0 1.48)

European, 2016-19 —&— 163 (1.2110 2.18)

Interaction Maori, 2006-10 —-— i 0.40 (0.27 to 0.59)
term Maon, 2011-15 —— ! 0.44 (0.30 to 0.63)
Maori, 2016-19 —— | 0.47 (0.32 to 0.89)

Pacific, 2006-10 - . 0.16 (0.09 to 0.30)

Pacific, 201115 —-— | 0.51 (0.34 to 0.76)

Pacific, 2016-19 —- | 0.52 (0.35t0 0.77)

Other, 2006-10 —-— 0.50 (0.3110 0.82)

Other, 2011-15 = 0.86 (0.56 to 1.33)

—  Other, 2016-19 ——&— 1.21(0.7810 1.88)
I T I I |
0 08 1 1.5 2

* = reference category
p value for interaction term (ethnicity) x (year category) = 0.046



Trend in proportion of patients waitlisted or transplanted within 6 months of starting KRT, New Zealand 2006-19 - by ethnicity group (unadjusted)

a i
a - .
= NZ European = Maori
m
g 1 E 1
g g
E-,ﬂ E 0.8
3 s
20 2os
=
049 048 =
E 042 .. 045 042 049 8
04 032 . : £04
: I .. ..l . . g
a2 Eo2 0.14
= ' 0.1 0.08 0.09 0.09 0.1 0.2 DDEI
o 5 0.04 0.08 - 0.08 0.08 - 0.08 /
5 5 o) e I I I e I S --
=] 2 = ; : " ‘1- t""‘ ’;::' ~ g o E © o & = - 4 ) <+ n - = c'»
) 8 8 B =,\, H 5 r,> & 5 & & & &5 & 3 = E & 8 £ 5 & & & &5 & &5 & =B
3 = N 4 ™ i} o™ (o'} (5} o L'} o i} [y} o (') o ' ™
o Year i Year
L ¥ Other ethnicities
E Pacific Peoples 8
o 14 a 14
o c
g £.8
o 0.87 20
£ £
2 061 £ 08 0.51
g ﬁ 0.4 0.42
2 0.4 £ 09 032 034
T - 024 uz4 .25
= S 021 0.16 ‘“9
o024 0.17 -
S 00 103 003 o003 004 004 o “ - 009 2
. : : : - 5 0
£ ol M 007 001 o003 004 00t ey e e - S ———
5 o ™~ @ @ =) - o o =t e . o @ 2 g = g 2 = = = o b f:u = =1 = =1
g- = = g = = 5 = = 5 E 5 5 5 5 & = ol 3] o o~ o~ NY = I3 o ol o~ o o~
= o~ & o o ~ ] 3] = & ] I3 I & ~ ear
o Year

KRT = kidney replacemeant tharapy: KP| = kay parformance indicatar.
Note: includes patients aged 2-64 years.



@ ASSET AcceSs and Equity in Transplantation

KIDNEY RESEARCH

Geo-spatial mapping



Incidence of KRT, by
Territorial Authority,
2006-2019 (per 100,000
population)
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Count of patients starting
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2006-2019
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Summary Ourmethods  Variation in KRT rates Dialysis heatmap Rurality Socioeconomic index Multimorbidity Late referral Key performance indicator: =]

Late referral

La te rEferraI Proportion of

patients referred

. late (within 3

ANZDATA captures whether patients months of starting
were referred to a nephrology service at KRT), 2006-2019
a late stage (within 3 months of starting Py o023-024
KRT). . >0.21-0.23

. >018-021
Rates of late referral are shown in this I >015-0.18
interactive map, ranging from 10% (in . ot 01
@® Auckland DHB) to 24% (in

01-012

@ Whanganui DHB).
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Summary Our methods  Variation in KRT rates Dialysis heatmap Rurality Socioeconomic index Multimorbidity Late referral Key performance indicator: =

Late referral

La te rEferraI Proportion of

patients referred

ANZDATA captures whether patients late (within 3
 — i months of starting
were referred to a nephrology service at KRT), 2006-2019
a late stage (within 3 months of starting . - 023024
KRT). . >0.21-023

. >0.18-0.21

. >0.15-0.18 Tairawhiti (2006-2019)
D -042-015

01-012 District Health Board Tairawhiti
name

Rates of late referral are shown in this
interactive map, ranging from 10% (in
@ Auckland DHB) to 24% (in

@ Whanganui DHB).

Froportion of patients 0.22
referred late (within 3

maonths of starting KRT),
2006-2019
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— ods  Variation in KRT rates Dialysis heatmap Rurality Socioeconomic index Multimorbidity Late referral Key performance indicators (KP... Conclusions

This map (1/3) shows the proportion of
patients in each DHB that were
waitlisted or transplanted within 6
months of starting KRT.

Darker blue indicates a higher rate.

To show the trend over time, click on a
region and scroll down in the pop-up
box.

The icon at the bottom-left of the map
displays the legend.
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This map (1/3) shows the proportion of
patients in each DHB that were
waitlisted or transplanted within 6
months of starting KRT.

Darker blue indicates a higher rate.
To show the trend over time, click on a
region and scroll down in the pop-up

box.

The icon at the bottom-left of the map
displays the legend.
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This map (1/3) shows the proportion of
patients in each DHB that were
waitlisted or transplanted within 6
months of starting KRT.
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To show the trend over time, click on a
region and scroll down in the pop-up
box.
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Map 3,/3 shows the proportion of
dialysis patients that started dialysis
with planned access (arteriovenous
fistula/graft or peritoneal dialysis).

Darker green indicates a higher rate of
planned access.

To show the trend over time, click on a
region and scroll down in the pop-up
box.
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Map 3/3 shows the proportion of
Waikato (aged 2-64 years) dialysis patients that started dialysis
Zoomto with planned access (arteriovenous
' o fistula/graft or peritoneal dialysis).

Darker green indicates a higher rate of
planned access.

To show the trend over time, click on a
region and scroll down in the pop-up
box.
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Key findings:

1. The epidemiology of kidney failure and multimorbidity burden is highly
variable across Aotearoa New Zealand

2. Living in a non-transplanting region was independently associated with
disadvantage in accessing kidney transplantation

3. People of Maori or Pacific ethnicity were also independently
disadvantaged in waitlisting and live donor transplantation.
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