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INTRODUCTION

This 22nd Report from Anzdata Registry is another ex-
cellent effort by all those involved.  At a stage in health
care delivery when outcome assessment is increasingly
the focus of attention, the Australian Nephrology world
can hold its head high. The detailed account given in
this Report of the number, the demographics and the
outcome analyses of patients presenting for dialysis
and  transplantation in Australia and New Zealand pro-
vides exactly the type of data sought by consumers
and the decision makers within the Health Care System.
This data together with the Individual Hospital Reports
which are separately issued, give us powerful tools to
use in improving the quality of patient care and in plan-
ning the future.

Underlying the strength of Anzdata Registry is the 100%
reporting.  All patients from all units providing dialysis
and transplantation in Australia and New Zealand are
believed to be documented in full by the Registry. The
difficulty in maintaining this outstanding performance
increases each year as the numbers increase and the
financial pressures in the public health care system con-
tinue to worsen.

Most of us believe that it is high time for Registry re-
porting to move to an electronic basis. There are sub-
stantial gains to be made in efficiency, and online re-
porting would allow the Registry to provide a much
more timely turn around of information such as con-
tained in this annual report.

The Registry Committee is actively involved in assess-
ing the best means by which a move to electronic re-
porting might occur. WEB based technology appears
the most attractive way to go. It is hoped that this ca-
pacity will be offered to participating units for data en-
try commencing in 2001.

The steady increase in the number of patients regis-
tered with Anzdata, the increasing complexity of analy-
ses requested and the need to allocate time and resource
to develop new technology now exceeds the capacity
of the current staff.  It is urgent for additional resource
to be obtained if the current output is to be maintained
and any development is to occur. The Australian Kid-
ney Foundation have generously increased their allo-
cation by 20% for the coming calendar year but the
contribution from the Federal and State Governments
(through the Department of Human Services and Health)
has been frozen for the financial year 2000/01.

The Registry is the responsibility of a �Registry Com-
mittee� which is a Subcommittee of the Dialysis and
Transplant Committee of the ANZ Society of Nephrol-

ogy and The Australian Kidney Foundation. This Com-
mittee meets annually and currently consists of

Dr. J. Collins (Advisor/CAPD)
Dr. A. Disney
Mrs. L. Excell
Dr. M. Falk
Dr. A. Gillin
Dr. D. Harris
Ms K. Herbertt (Advisor/Organ Procurement)
Dr. P. Kerr  (Advisor/Haemodialysis)
Dr. J. Knight (AKF Representative)
Dr. K. Lynn (NZ Representative)
Dr. T. Mathew
Dr L. McMahon
Dr. B. Murphy
Dr. D. Nicol
Dr. H. Rhodes
Dr. G. Russ (Co-ordinator Transplant Data)
Prof. A. Sheil (Advisor/Cancer)
Dr. M. Suranyi
Assoc.Prof. R. Walker (Advisor/Paediatrics)

The Committee will be meeting in July  2000. If you have
any problems with any aspect of the Registry please let
the Executive Staff in Adelaide know, or contact a Reg-
istry Committee member.

The publication of the annual report continues to be a
low cost in-house exercise. Steady progress has been
made in improving layout and readability. We have con-
sistently chosen to maintain this approach rather than
go for a more expensive glossy production.

Special sections this year have been written by
John Collins, Karen Herbertt, Peter Kerr, Graeme Russ,
Ross Sheil and Rowan Walker.

The magnificent staff at the Registry Headquarters in
Adelaide are unchanged.  Lee Excell continues to have
prime responsibility for maintaining the database and
overview of analyses. She is assisted by Brian
Livingston, computer programmer and analyst, and Lis
Steinmetz who attends to administration and secretarial
support.

The report is posted to a large mailing list in Australia,
New Zealand and overseas. Should you know of any-
one who would like to join the mailing list, please let us
know.

Timothy H. Mathew
Chairman
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SUMMARY - AUSTRALIA

PATIENTS TREATED 31 DECEMBER 1998:
10403 patients (555 per million), a 6% increase:
4880 (260 per million) functioning transplants,
5523 (295 per million) were dialysis dependent.

NEW PATIENTS 1998: 1589 patients (85 per
million). State intake ranged from Tasmania (61 per
million), South Australia (77 per million), New South
Wales (80 per million), Western Australia (82 per
million), Queensland (83 per million), Victoria (92 per
million) and Northern Territory (247 per million).
Caucasoid 82%, Aboriginal 7.5%  and Asian 6%.
59% of patients were male.

CO-MORBID FACTORS 1995-1998: coronary artery
disease 38.2%, peripheral vascular disease 26.4%.

AGE OF NEW PATIENTS: 38% were 65 years or
older. Main feature was the increase in the age group
75-84 years. Age range 7.2 months to 91.1 years.
Median age was 59.5 years and mean age 56.5 years.

PRIMARY RENAL DISEASE: glomerulonephritis 22%
(400/507 were biopsy proven), diabetic nephropathy
(70/350 biopsy proven) 22%, hypertension 12% and
analgesic nephropathy 6%.  Diabetic nephropathy was
classified as type 1 in 23% of cases (19% in 1997).

RENAL FUNCTION AT FIRST TREATMENT: Median
creatinine clearance 7 mls/min of 1515 patients
(Australia) and 7 mls/min of 313 patients (New
Zealand). Diabetic 8 mls/min, non diabetic 7 mls/min.
Higher clearance for diabetics, young adults and males.

AWAITING TRANSPLANTATION: of patients <65 years,
43% were on the waiting list, 14% awaiting assessment
and 4% temporarily off the list. Range 71% patients
(5-14 years) to 28% (55-64 years).

Only 24% in the Northern Territory were on the
waiting list; (24%) were awaiting assessment and (7%)
temporarily off the list.

For patients <55 years on the list, New South Wales/
ACT 66%, Victoria 53%, Tasmania 50%, Western
Australia 49%, South Australia 45%, Queensland 41%,
and Northern Territory 31%.

DEATH RATES (per 100 patient years): overall dialysis
dependent patient death rate was 16.6 and for those
with a functioning transplant was 2.4.

CAUSE OF DEATH: 42% of 892 dialysis patient
deaths were due to a cardiac cause (11% myocardial
infarction), 15% due to infection and 18% withdrawal
from treatment (70% were >65 years old).

6.5% of deaths were attributed to malignancy.
Twenty three (40%) of these dialysis patients had
malignancy at first dialysis and a further 12% within
nine months.

Thirteen cases were myeloma.

30% of 117 functioning transplant patient deaths were
due to cardiac cause, 32% due to malignancy and 12%
to infection.

There were two melanoma, two Merkel Cell, three
skin SCC and six lymphomas amongst the transplant
malignancy deaths.

DIALYSIS TREATMENT 1998: There was a 6%
increase in all States except South Australia and
Tasmania. Hospital based haemodialysis patients
increased 3%, satellite based haemodialysis 19% and
home haemodialysis 3%.

Peritoneal dialysis decreased from 1623 to1608
patients. Continuous ambulatory peritoneal dialysis
decreased by 3% while CCPD increased 20%.
Overall PD 29%.

In relation to age; 75% of patients 15-54 years old and
69% of patients >55 years old used haemodialysis;
82% of patients <15 years old used peritoneal dialysis.

The majority of peritoneal dialysis patients were using
³ 70L/week.

HAEMODIALYSIS: blood flow rate increased further;
51%, 300 ml/min. Hours of treatment remained
similar: 44% 4-4.4 hours, 16% 4.5-4.9 hours,
26% 5 hours and 31% >5 hours.

Most patients were using polysulphone low flux 37%,
followed by haemophan 25%, cellulose acetate and
cuprophan both 11%. Only 10% used mid/high flux
dialysers.

UREA REDUCTION RATIO (URR) The proportion of
patients achieving a URR ³ 65%  rose from 68% in
1998 to 75% in 1999.

Data was not reported on 17% of patients.

The 18 month patient survival was related signficantly
to urea reduction.
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SUMMARY - AUSTRALIA

TRANSPLANTATION 1998
There were 517 operations which represented a 3%
increase over 1997. The transplant rate was 28 per
million.  85% were for primary recipients.

7.4% of dialysing patients were transplanted.
12.2% of dialysing patients were transplanted between
15 and 59 years of age.

31% of grafts were from living donors.

South Australia/ Northern Territory had the highest
transplant rate at 50 per million. New South Wales had
a rate of 24 per million.

For primary cadaveric grafts performed in 1997 the 12
month patient and graft survival was 96% and 89%
respectively; the five year cadaver graft survival for
operations performed in 1992 was 72% with 83%
patient survival.

For second and subsequent cadaver grafts, the one year
survival for patients transplanted between 1996 and
1998 was 83% and patient survival was 97%.

FUNCTIONING TRANSPLANTS AT 31 DECEMBER 1998: there
were 4880 functioning grafts at a rate of 251 patients
per million. This represented a 5% increase over 1997.
Patients with functioning grafts were in excess of those
dependent on dialysis in only South Australia (62%)
and Queensland (53%).

The modal age for transplant dependent patients was
45-54 years with a mean of 47.5 and a median of 48.4
years.  25% of grafts had been functioning for more
than 10 years and 5% more than 20 years.

20% of functioning grafts were from living donors and
the modal age group for living donor recipients was 35-
44 years.

LIVING DONOR TRANSPLANTS: 31% of all transplant
operations were from living donors, the largest
proportion ever performed in Australia. The number of
unrelated living donors increased from 19 in 1997 to
35 in 1998. 56% of living donors in 1998 were female.
17% of living donor transplants were performed
without the recipient receiving dialysis therapy.

FACTORS AFFECTING GRAFT OUTCOME

REJECTION EPISODES:

The incidence of rejection in the first month post
transplant for CD1 was 24%, for CD2 38%. There
was a lower incidence of rejection in recipients aged
>=55 years with a rate of 15% compared to 28% for
recipients aged 30-54 years.

There is a greater rate of rejection including multiple
episodes of rejection with greater degrees of HLA
mismatch.

Rejection in the first month was also more common
in: 1  Recipients with diabetic nephropathy,

2  Higher degrees of sensitisation, and
3  Steroid sparing immunosuppressive
      regimens

There was no difference in rejection rates according
to: 1  The use of Cyclosporin sparing agents,

2  The age of donor, and
3  Total ischaemia time

The presence of vascular rejection in biopsy proven
rejection in the first month is associated with a
significantly lower graft survival at one and two
years.

DONOR ORGAN REPORT: the number of cadaver
donors remained at 10 per million. The median age
of donors in 1997 was 43.1 years (range 2.5 -76.1
years) and again there was a predominance of male
donors. 46% of donors died from cerebrovascular
disease and 29% from road trauma.
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SUMMARY  -  NEW ZEALAND

DIALYSIS DEPENDENT PATIENTS: 1117 patients
(295 per million), an increase 9.4% from the previous
year. 74% of all home dialysis patients, (72% home
CAPD). The decrease in CAPD continued 54% to 53%.
Home haemodialysis remained steady at 24% of all
home dialysis. Hospital haemodialysis decreased from
23% to 21% of all dialysis patients.

TRANSPLANTATION 1998: there were 106 transplant
operations at a rate of 28 per million. This is a
decrease of 6% from 1997. The percentage of living
donors was 29%.

90% were primary grafts..

The median age of recipients in 1998 was 43 years
(46 years in 1997).

7.5% of all dialysed patients were transplanted in 1998.

FUNCTIONING TRANSPLANTS: there were 934 grafts
functioning (246 per million) at 31 December 1998,
a 6% increase from 1997.

80% of functioning transplants were Caucasoids, 10%
Maoris, 4% Pacific Islanders, 3% Asians and <1%
other.

The longest surviving grafts had reached 31 years and
35 grafts had functioned for more than 20 years.

SURVIVAL FOLLOWING PRIMARY CADAVERIC GRAFT

TRANSPLANTATION 1997: patient survival was 96% and
graft survival was 85% at 12 months.

PATIENTS TREATED 31 DECEMBER 1998: 2051
patients (541 per million). Functioning transplants
934 (246 per million) and dialysis dependent 1117
(295 per million). The minority (46%) were transplant
dependent.

NEW PATIENTS 1998: 363 patients (96 per million),
an increase of 13%.

46% Caucasoid, 35% Maori, 13% Pacific Islander and
6% Asian. 60% of patients were male.

CO-MORBID FACTORS 1995-1998: coronary artery
disease 34.7%, peripheral vascular disease 26.4%.

AGE OF NEW PATIENTS: 57% were 55 years or
older. Median 57.0 years, mean 54 years, range 10.2
years - 86.6 years.

PRIMARY RENAL DISEASE: glomerulonephritis 20%
and diabetic nephropathy 44% (88% of diabetic
nephropathy were type 2, non insulin and insulin
requiring).

AWAITING TRANSPLANTATION: 27% were on the
waiting list, 16% awaiting assessment, 3% temporarily
off the list. Patients <65 years, 34% on list, 18%
awaiting assessment and 4% temporarily off the list.

DEATH RATES: overall dialysis dependent death rate
was 16.5 deaths per 100 patient years and for those
with a functioning transplant 2.7 deaths per 100 patient
years.

CAUSE OF DEATH: 59% of dialysis patient deaths
were due to cardiac causes (16% myocardial infarc-
tion), 12% due to infection. 25 transplant dependent
patients died: cardiac 10 and  malignancy 8 cases.
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Figure 1 Australia

Figure 2 Australia
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Figure 5 New Zealand

Figure 4 New Zealand
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Figure 8 Australia

Figure 9 New Zealand
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Transplanted patients �Lost to follow up� have been excluded from the totals in each State.

Patients from Tasmania were transplanted in Victoria
and from the Northern Territory in South Australia.

For calculation of population related totals for functioning transplant patients
the populations of these States were amalgamated.

Figure 10

Comparison of Transplant and Dialysis Dependent Patients  1993 - 1998
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COMMENCING TREATMENT IN 1998

AUSTRALIA   See Figures 18-20, 24-29.

The new patient profile for the past year 1998 reflected the
trend towards more in the elderly 75-84 year age group.
Overall the number commencing treatment increased by 7%;
the last few years saw only a 3% annual rise. This change was
composed of a 10% rise in the Caucasoid and a fall in the
Aboriginal and Asian groups. The State numbers showed a
notable increase in the elderly group in Victoria, a surprising
fall in the total for the Northern Territory, and a continuation of
the low rates in South Australia and Tasmania.

The incident rate is still well below that of North America and
Europe.

The number of new patients rose steadily over the past seven
years from 1086 patients (62 per million) to 1589 patients (85
per million). Caucasoid patients have increased to 82%
(1998), from 79% (1997). In relation to the general popula-
tion in each age group, those 75-84 years increased in 1998
to 246 per million (183 per million 1997). Males comprised
59% of patients (57% in 1997).

The median age of all patients was slowly increasing to 59.5
years (58.7 years males, 60.4 years females). Modal age
group was 65-74 years (males and females). Mean age was
54 years. Age range was from 7.2 months to 91.1 years.

The age group specific new patient rates confirm the lack of
further increase in the middle aged groups which was previ-
ously reported in the last two years: shown in Figure 20.

Most patients (82%) were Caucasoid ; 7.5% were Aboriginal,
6% Asian, 3% Pacific Islander and 1% Other.

AUSTRALIAN STATES

A marked increase in new patients occurred in Victoria, a
moderate increase in South Australia and Queensland and a
fall in the Northern Territory. The lowest rates were in South
Australia (77per million) and Tasmania (61 per million).The
South Australian rate has been below the Australian average
for the last five years but increased 18% in 1998. Excluding
analgesic nephropathy the highest intakes were in Northern
Territory (247per million) and Victoria (90 per million).

NEW PATIENTS

Figure 17 Australia and New Zealand

margorPotyrtnEtasnoitidnoCdibroM-oC
89-ceD-13ot59-naJ-1

.siDyretrAyranoroC .siD.csaVlarehpireP .siD.csavorbereC .siDgnuLcinorhC

)9885(ailartsuA

detcepsuS )195(%01 )854(%8.7 )723(%6.5 )703(%2.5
seY )0661(%82 )1011(%7.81 )675(%8.9 )246(%9.01

latoT )1522(%2.83 )9551(%4.62 )309(%3.51 )949(%1.61

)1621(dnalaeZweN

detcepsuS )471(%8.31 )101(%8 )34(%4.3 )45(%3.4
seY )462(%9.02 )332(%5.81 )59(%5.7 )211(%9.8

latoT )834(%7.43 )433(%4.62 )831(%9.01 )661(%1.31

stneitaPforebmuN=)(

In the modal age group (65-74 years except Northern
Territory 45-54 years) the lowest rate was in South Australia
(170 per million), the highest in Victoria (359 per million) and
Northern Territory (1151 per million).

The median, mean ages and age range are shown in Figure
25. While there have been fluctuations in each State over the
last seven years, the median age in Victoria steadily increased
from 54.9 years to 60.2 years as shown in Figure 25. The
gender and age data for each State is shown in Figure 26.

The racial distribution in each State is shown in Figure 28:
Aboriginals in Northern Territory (72%), Western Australia
(23%), Asians in New South Wales/ACT (13%), and Victoria
(11%). Males predominated in all except Aboriginals in which
the previous female domination continued.

NEW ZEALAND   See Figures 21-29.

Over the last few years a notable increase in incident patients
occurred: 13% in the past year, 39% in the last 5 years. In the
current year (1998) the population related figure was
markedly higher than in Australia. In the middle aged group
(45-64 years) the age group related incident rate was
considerably higher. Much of the increase reflected more
Pacific Islanders and Caucasoid patients.

The number of incident patients had risen 13% from 320
patients (1997) to 363 patients (1998): 85 to 96 per million
respectively. Non-Caucasoid patients represented 55%
(1998), 49% (1997). Males comprised 60% of patients
(60% 1997).

The median age was 57 years: 57.7 years for males and 56.4
years for females. The modal age group was 55-64 years for
both males and females. Mean age had risen to 54 years,
from 53 years (1997). Age range was from 10.2 years to
86.6 years.

Less than half the patients (46%) were Caucasoid; 35% were
Maori, 13% Pacific Islander, 6% Asian and 1% Other.

The comparative annual rates of treatment in relation to race
show a 2-4 fold excess in the Maori and Pacific Islanders
compared to the Caucasoid group.
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Figure 18

Figure 19

Figure 20
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Figure 25 Australia and New Zealand

Figure 26 Australia and New Zealand
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Figure 24 Australia and New Zealand
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Figure 28 Australia and New Zealand

Figure 29 Australia
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AUSTRALIA AND NEW ZEALAND

During the 12 months to 31st March 1999, the serum
creatinine level preceding the first dialysis was recorded
for 1556 of the 1574 new patients over 20 years old. The
creatinine clearance was estimated by the Cockroft-Gault
formula standardised to body surface area 1.73m2 from
data listing height, weight, age and gender. The equa-
tions utilised were:

    ~{(140-age)*lean body wt}/{814*(creatinine/1000)}
males: females multiply by 0.85

    ~lean body weight:{50+(0.9*[ht-152] )} males
:{45.5+(0.9*[ht-152] )} females.

The 58 patients who died, were transplanted or recov-
ered function within 90 days of first treatment, were
excluded from the analysis: this allowed review of the
peritoneal or haemodialysis groups once the preferred
mode of dialysis had been chosen. The Australian
experience shows many transfers, usually to peritoneal
dialysis, after the first treatment.

SERUM CREATININE

The median level for the whole group (1498) was
790umols/L: males (857)  840umols/L, females (641)
728umols/L; age and racial data in Figures 31 and 32.
The level decreased with age from 952umols/L (20-
24yrs) to 708umols/L (> 75yrs).

CREATININE CLEARANCE

The median clearance was 7.14 mls/min: males (852)
8.04 mls/min, females (639) 5.91 mls/min.  Age, race,
dialysis mode, primary renal disease and late referral
data are shown in Figures 33-41.  There was an impres-
sion that females, elderly, analgesics and late referral
patients commenced at lower clearance levels which
may reflect a focus on serum creatinine levels rather
than estimated clearances. Diabetic patients seemed to
commence at  higher clearance levels than other forms
of renal  disease.

Once sufficient data is available survival analyses in
relation to these variables can be performed; the results
may contribute to assessment of the optimal timing for
initiation of dialysis treatment.

RENAL FUNCTION AT INITIATION OF DIALYSIS
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Figures 31 and 32
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Figure 35 Figure 36

Figure 33 Figure 34

Figure 37
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margorPotyrtnEtaecnaraelCeninitaerCdnaeninitaerCmureS
9991-raM-13ot8991-rpA-1stneitaPweN

yrogetaC
.oN

fo
.stP

eninitaerCmureS ecnaraelCeninitaerC

naeM .veD.dtS naideM naeM .veD.dtS naideM

stneitaPllA 8941 038 + 413 097 9.7 + 7.4 1.7

egA

sraey42-02 92 9021 + 907 259 9.7 + 9.2 3.8
sraey43-52 401 049 + 624 019 7.01 + 4.8 0.9
sraey44-53 561 429 + 723 578 4.9 + 6.7 0.8
sraey45-54 972 258 + 772 238 6.8 + 3.4 9.7
sraey46-55 423 138 + 172 008 4.7 + 3.3 7.6
sraey47-56 124 167 + 362 047 1.7 + 2.3 5.6
sraey57=> 671 547 + 172 807 6.6 + 5.2 1.6

redneG
DH

elameF 973 077 + 182 047 6.6 + 6.2 9.5
elaM 775 898 + 343 658 0.9 + 9.5 0.8

DP
elameF 262 767 + 503 407 5.6 + 0.3 8.5

elaM 082 338 + 272 808 8.8 + 3.4 1.8

ecaR

DH

lanigirobA 38 039 + 504 138 2.7 + 9.2 8.6
naisA 73 198 + 492 558 7.6 + 3.2 4.6

diosacuaC 397 628 + 503 097 3.8 + 4.5 3.7
iroaM 6 5511 + 523 0901 2.6 + 3.1 0.6
rehtO 91 6801 + 465 0001 8.6 + 6.2 7.6

rednalsIcificaP 81 249 + 233 528 2.7 + 2.3 9.6

DP

lanigirobA 04 429 + 363 038 9.6 + 5.2 8.6
naisA 34 958 + 163 038 9.6 + 1.3 5.6

diosacuaC 134 777 + 152 057 8.7 + 1.4 1.7
iroaM 1 305 + 0 305 6.11 + 0.0 6.11
rehtO 31 867 + 663 376 7.7 + 3.3 4.6

rednalsIcificaP 41 3401 + 075 079 5.6 + 9.2 5.6
sisylaidomeaHllA 659 748 + 623 308 0.8 + 0.5 2.7

sisylaiDlaenotirePllA 245 108 + 092 067 7.7 + 9.3 9.6
citebaiD 073 0 + 0 0 9.8 + 6.4 8.7

citebaiDnoN
ciseglanA 48 0 + 0 0 1.6 + 6.2 5.5

noisnetrepyH 571 0 + 0 0 7.7 + 2.3 2.7
rehtO 968 0 + 0 0 7.7 + 9.4 0.7

larrefeRetaL
oN 3311 0 + 0 0 9.7 + 6.3 2.7
seY 853 0 + 0 0 0.8 + 1.7 7.6

margorPotyrtnEtaecnaraelCeninitaerCdnaeninitaerCmureS
9991-raM-13ot8991-rpA-1stneitaPweN

yrogetaC
.oN

fo
.stP

eninitaerCmureS ecnaraelCeninitaerC

naeM + .veD.dtS naideM naeM + .veD.dtS naideM

stneitaPllA 313 138 + 233 067 2.8 + 5.3 5.7

egA

sraey42-02 8 6601 + 833 2601 3.7 + 4.2 0.7
sraey43-52 81 878 + 913 438 0.01 + 7.4 3.8
sraey44-53 73 988 + 074 567 3.9 + 6.3 2.9
sraey45-54 46 709 + 663 008 2.8 + 5.3 4.7
sraey46-55 401 877 + 082 427 5.8 + 5.3 9.7
sraey47-56 46 277 + 962 347 4.7 + 9.2 9.6
sraey57=> 81 308 + 472 047 3.6 + 5.2 8.5

redneG
DH

elameF 13 508 + 653 057 1.7 + 8.3 4.6
elaM 28 159 + 344 528 0.9 + 2.4 3.8

DP
elameF 19 787 + 862 037 7.6 + 6.2 6.6

elaM 901 587 + 742 047 2.9 + 9.2 9.8

ecaR

DH

naisA 2 568 + 29 568 7.5 + 5.1 7.5
diosacuaC 96 938 + 283 597 2.9 + 6.4 3.8

iroaM 13 959 + 544 077 9.7 + 2.3 1.7
rehtO 2 5271 + 6901 5271 3.6 + 8.4 3.6

rednalsIcificaP 9 7211 + 433 0021 8.5 + 2.2 2.5

DP

naisA 7 878 + 482 387 4.6 + 0.2 8.5
diosacuaC 48 287 + 562 427 0.8 + 3.3 3.7

iroaM 67 308 + 072 057 3.8 + 0.3 9.7
rehtO 7 096 + 331 047 8.7 + 6.1 4.7

rednalsIcificaP 62 747 + 891 517 2.8 + 6.2 3.8
sisylaidomeaHllA 311 119 + 424 008 5.8 + 2.4 4.7

sisylaiDlaenotirePllA 002 687 + 652 937 1.8 + 0.3 5.7
citebaiD 141 0 + 0 0 7.8 + 5.3 9.7

citebaiDnoN
ciseglanA 2 0 + 0 0 9.4 + 0.1 9.4

noisnetrepyH 14 0 + 0 0 9.7 + 8.2 1.8
rehtO 921 0 + 0 0 9.7 + 6.3 1.7

larrefeRetaL
oN 022 0 + 0 0 4.8 + 5.3 6.7
seY 29 0 + 0 0 8.7 + 3.3 2.7

Figure 38 Australia

Figure 39 New Zealand
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margorPotyrtnEtaecnaraelCeninitaerC
9991-raM-13ot8991-rpA-1stneitaPweN

yrogetaC fo.oN
.stP

etuniM/slM

4-0 9-5 41-01 02-51 42-02 > 52

stneitaPllA 1941 %0.02 %6.16 %3.41 %5.2 %7.0 %8.0

egA

sraey42-02 92 %1.42 %7.15 %1.42 %0 %0 %0
sraey43-52 401 %7.7 %8.35 %0.62 %8.5 %9.2 %8.3
sraey44-53 461 %1.9 %6.46 %7.71 %5.5 %2.1 %8.1
sraey45-54 772 %4.41 %6.06 %6.02 %5.2 %1.1 %7.0
sraey46-55 323 %8.91 %9.66 %2.01 %2.2 %3.0 %6.0
sraey47-56 814 %1.62 %5.06 %8.01 %9.1 %5.0 %2.0
sraey57=> 671 %3.13 %7.95 %5.8 %6.0 %0 %0

redneG
elameF 936 %0.33 %2.85 %4.7 %1.1 %2.0 %2.0

elaM 258 %2.01 %2.46 %5.91 %6.3 %2.1 %3.1

ecaR

lanigirobA 221 %2.62 %7.06 %5.11 %6.1 %0 %0
naisA 08 %7.82 %3.16 %8.8 %3.1 %0 %0

diosacuaC 9121 %5.81 %0.26 %8.41 %8.2 %9.0 %0.1
iroaM 7 %3.41 %4.17 %3.41 %0 %0 %0
rehtO 23 %8.81 %6.56 %5.21 %1.3 %0 %0

rednalsIcificaP 13 %5.53 %2.54 %4.91 %0 %0 %0
citebaiD 073 %1.41 %8.65 %2.22 %3.4 %1.1 %6.1

citebaiDnoN
yhtaporhpeNciseglanA 48 %3.93 %8.45 %8.4 %0 %2.1 %0

noisnetrepyH 571 %3.81 %9.26 %6.61 %7.1 %6.0 %0
rehtO 268 %0.12 %2.46 %4.11 %2.2 %6.0 %7.0

sisylaidomeaHllA 159 %8.81 %8.26 %7.31 %2.3 %7.0 %8.0
sisylaiDlaenotirePllA 045 %0.22 %6.95 %4.51 %5.1 %7.0 %7.0

etatS

dnalsneeuQ 172 %2.32 %8.36 %2.9 %2.2 %1.1 %4.0
TCA/selaWhtuoSweN 784 %5.91 %1.85 %7.71 %7.2 %0.1 %0.1

airotciV 093 %2.71 %1.26 %6.51 %3.3 %8.0 %0.1
ainamsaT 92 %2.71 %2.55 %1.42 %4.3 %0 %0

ailartsuAhtuoS 321 %7.81 %7.66 %0.31 %8.0 %0 %8.0
yrotirreTnrehtroN 64 %7.12 %5.65 %4.71 %3.4 %0 %0
ailartsuAnretseW 541 %1.42 %9.66 %9.6 %4.1 %0 %7.0

larrefeRetaL
oN 3311 %9.71 %0.36 %1.51 %6.2 %7.0 %7.0
seY 853 %5.62 %3.75 %7.11 %5.2 %8.0 %1.1

Figure 41 New Zealand

margorPotyrtnEtaecnaraelCeninitaerC
9991-raM-13ot8991-rpA-1stneitaPweN

yrogetaC fo.oN
.stP

etuniM/slM

4-0 9-5 41-01 02-51 42-02

stneitaPllA 213 %7.41 %3.06 %2.02 %8.3 %0.1

egA

sraey42-02 8 %5.21 %0.57 %5.21 %0 %0
sraey43-52 71 %0 %8.85 %4.92 %9.5 %9.5
sraey44-53 73 %5.31 %6.84 %7.92 %1.8 %0
sraey45-54 46 %5.21 %1.46 %2.71 %7.4 %6.1
sraey46-55 401 %3.71 %8.35 %0.52 %9.2 %0.1
sraey47-56 46 %1.41 %9.17 %9.01 %1.3 %0
sraey57=> 81 %8.72 %1.16 %1.11 %0 %0

redneG
elameF 221 %9.72 %5.16 %2.8 %6.1 %8.0

elaM 091 %3.6 %5.95 %9.72 %3.5 %1.1

ecaR

naisA 9 %3.33 %7.66 %0 %0 %0
diosacuaC 351 %7.31 %2.85 %3.02 %9.5 %0.2

iroaM 601 %2.31 %3.26 %7.12 %8.2 %0
rehtO 9 %1.11 %8.77 %1.11 %0 %0

rednalsIcificaP 53 %0.02 %1.75 %9.22 %0 %0
citebaiD 141 %8.21 %7.65 %8.42 %3.4 %4.1

citebaiDnoN
yhtaporhpeNciseglanA 2 %0.05 %0.05 %0 %0 %0

noisnetrepyH 14 %8.9 %3.86 %5.91 %4.2 %0
rehtO 821 %0.81 %7.16 %6.51 %9.3 %8.0

sisylaidomeaHllA 211 %3.41 %9.85 %8.81 %4.5 %7.2
sisylaiDlaenotirePllA 002 %0.51 %0.16 %0.12 %0.3 %0

larrefeRetaL
oN 022 %1.41 %5.95 %4.12 %1.4 %9.0
seY 29 %3.61 %0.26 %4.71 %3.3 %1.1

Figure 40 Australia
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PRIMARY RENAL DISEASE

AUSTRALIA

Glomerulonephritis (32%) remained the most
common cause of renal failure (of these GN cases
21% were diagnosed without biopsy). Diabetic neph-
ropathy (excludes diabetics with renal failure due to
other causes) was the second most common condition
(22%) followed by �hypertension� (12%) and poly-
cystic kidney disease (7%), analgesic nephropathy
(6%). See Figure 42.

The incidence of analgesic nephropathy was un-
changed. The number of patients (97) and incidence rate
(5.1/million) were similar to last year. In New South
Wales, after a fall in 1997, the incidence rose to 10% of
new patients (7.6 per million) in 1998. See Figures 49-
50.

IgA mesangial proliferative glomerulonephritis
(28%) was the most common histologically proven
form of glomerulonephritis (36% of biopsy proven
glomerulonephritis), followed by systemic disease
(16%) and focal sclerosing glomerulonephritis
(15%). See Figure 43. As noted in previous years, the
label �glomerulonephritis� has been recorded for many
elderly patients, without biopsy confirmation.

The cases attributed to �hypertension� continued the
steady increase of recent years, reflecting the increasing
age of many new patients (in which it was the most
common cause of renal failure). The modal age for
hypertension was 65-74 years. �Hypertension� is a
diagnosis frequently without clear definition or proof. It
represents a varied group with hypertension as a
concomitant observation, but not necessarily the prime
causative factor. Vascular disease or atherosclerotic
renal disease may be more suitable terms to employ.
Certainly no meaningful comment can be based on
changes in the reported incidence of hypertensive renal
failure amongst the middle aged and elderly patients.

Diabetic nephropathy has increased over the past five
years, from 17% in 1994 to 22%, as a proportion of all
new patients. The majority of cases (77%) were reported
to be Type II (268 of 350 patients) with 93 of these 268

patients insulin requiring. There was a much higher
racial incidence of diabetic nephropathy amongst non-
Caucasoid patients, particularly Aboriginals, Maoris and
Pacific Islanders, many of whom had Type II diabetes.
Unfortunately the diagnosis has rarely been based on
renal biopsy: 27% of Type I, 18% of Type II. While many
cases will have been accurately assigned to diabetic
nephropathy there must be concern regarding the
reported incidence of the condition amongst Australian
patients; the proportion more appropriately classified as
�uncertain� is unknown. Any definitive discussion
relating to changes in prevalence of diabetic nephropa-
thy must note this caveat. Present biopsy rates in this
group suggest the true prevalence will not be known
without a large biopsy study of all diabetics. In regard
to indigenous groups the purported prevalence of
diabetic nephropathy as a cause of renal failure is
uncommonly biopsy based.

Amongst the miscellaneous diseases, interstitial
nephritis , multiple myeloma, renal calculi, obstructive
nephropathy,  haemolytic uraemia/post partum neph-
ropathy, amyloid and renal malignancy were prominent.
Again as in 1997, there were five cases of lithium toxicity
reported in the past year. Cyclosporin toxicity was
reported in 4 cases. See Figure 44. For detail of age
and primary renal disease see Appendix II at Website
(www.anzdata.org.au).

NEW ZEALAND

Diabetic nephropathy (44%) was again the most
common cause of renal failure followed by glomeru-
lonephritis (20%) and hypertension (13%). See
Figure 42. Diabetes Type II (non insulin and insulin
requiring) represented 88% of diabetic nephropathy; as
in Australia, this diagnosis was not based on biopsy in
most cases. Biopsy proof was lacking for 24% of
glomerulonephritis cases.

 IgA mesangioproliferative glomerulonephritis
(15%) represented 20% of biopsy proven glomeru-
lonephritis. See Figure 43. Miscellaneous causes of
primary renal disease are shown in Figure 44.

8991-6991esaesiDlaneRyramirP

laneRyramirP

esaesiD

ailartsuA dnalaeZweN

6991 7991 8991 6991 7991 8991

sitirhpenoluremolG )184(%43 )505(%43 )705(%23 )47(%62 )87(%42 )17(%02
yhtaporhpeNciseglanA )69(%7 )87(%5 )79(%6 )1(%1< )0(%0 )2(%1<

esaesiDyendiKcitsycyloP )79(%7 )78(%6 )501(%7 )02(%7 )71(%5 )12(%6
yhtaporhpeNxulfeR )36(%4 )28(%5 )47(%4 )51(%5 )51(%4 )31(%3

noisnetrepyH )771(%21 )571(%21 )191(%21 )53(%21 )04(%31 )74(%31
yhtaporhpeNcitebaiD )572(%91 )123(%22 )053(%22 )401(%63 )721(%04 )951(%44

suoenallecsiM )151(%11 )541(%01 )161(%01 )72(%9 )13(%01 )62(%7
sisongaiDniatrecnU )19(%6 )49(%6 )401(%7 )41(%5 )21(%4 )42(%7

latoT )1341(%001 )7841(%001 )9851(%001 )092(%001 )023(%001 )363(%001

stneitaPforebmuN)(

Figure 42 Australia and New Zealand
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Figure 44 Australia and New Zealand

Figure 46 Australia and New Zealand
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Figure 43 Australia and New Zealand

Figure 45 Australia and New Zealand
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Figure 47 Australia and New Zealand

8991stneitaPweNfoyspoiB

yspoiB esaesiDlaneRyramirP dlQ TCA/WSN .ciV .saT AS TN AW .tsuA .Z.N

seY

ciseglanA 1 5 3 0 0 0 0 9 0
nilusnI-1setebaiD 0 11 6 2 2 1 0 22 0
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sitirhpenoluremolG 96 821 321 3 72 9 82 783 25
noisnetrepyH 7 51 41 3 2 1 6 84 11
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xulfeR 0 3 5 0 1 0 0 9 1
niatrecnU 0 3 2 1 2 0 0 8 2
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oN

ciseglanA 22 64 7 0 7 0 6 88 2
nilusnI-1setebaiD 01 22 31 4 6 1 4 06 91

.qeRnilusnI-2setebaiD 8 03 03 1 4 1 5 97 35
nilusnInoN-2setebaiD 52 72 23 3 7 51 23 141 18

sitirhpenoluremolG 02 64 52 1 5 7 61 021 91
noisnetrepyH 42 05 14 4 01 1 31 341 63
suoenallecsiM 91 23 82 1 4 2 6 29 71

citsycyloP 82 73 32 0 8 0 9 501 12
xulfeR 11 71 81 2 8 0 9 56 21

niatrecnU 92 91 32 4 11 4 6 69 22

latoTbuS 691 623 042 02 07 13 601 989 282

latoT 782 235 034 92 411 74 051 9851 363

Figure 48 Australia and New Zealand
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oN 8 03 03 4 1 5 1 97 35
seY 1 6 7 0 0 0 0 41 2
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Figure 49 Australia

Figure 50 Australia

8991-1991yhtaporhpeNciseglanA

stneitaPweNforebmuN

etatS 1991 2991 3991 4991 5991 6991 7991 8991

dnalsneeuQ 52 22 43 02 42 71 32 32
TCA/selaWhtuoSweN 17 16 17 56 65 86 34 15

airotciV 8 6 01 5 4 5 6 01
ainamsaT 0 0 0 1 0 0 0 0

ailartsuAhtuoS 11 7 5 4 3 0 1 7
yrotirreTnrehtroN 0 0 0 0 1 2 0 0
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yrotirreTnrehtroN %0 %0 %0 %0 %3 %4 %0 %0
ailartsuAnretseW %5 %4 %4 %1 %5 %3 %4 %4

ailartsuA %21 %9 %11 %7 %7 %7 %5 %6

noitalupoPnoillimrepstneitaP

etatS 1991 2991 3991 4991 5991 6991 7991 8991

dnalsneeuQ 4.8 2.7 9.01 2.6 3.7 0.5 7.6 6.6
TCA/selaWhtuoSweN 4.11 7.9 2.11 2.01 7.8 4.01 5.6 6.7

airotciV 8.1 3.1 2.2 1.1 8.0 1.1 3.1 1.2
ainamsaT 0 0 0 1.2 0 0 0 0

ailartsuAhtuoS 5.7 7.4 4.3 7.2 0.2 0 6.0 7.4
yrotirreTnrehtroN 0 0 0 0 7.5 2.11 0 0
ailartsuAnretseW 4.2 4.2 3.2 5.0 0.4 2.2 7.2 2.3

ailartsuA 8.6 7.5 0.7 3.5 2.5 2.5 1.4 1.5

8991-2991yhtaporhpeNciseglanA

2991 3991 4991 5991 6991 7991 8991

ciseglanA )6(001 )7(421 )5(69 )5(59 )5(69 )4(87 )5(79
ciseglanAnoN )65(589 )95(6301 )96(0221 )27(7821 )37(5331 )67(9041 )08(2941

latoT )26(5801 )66(0611 )47(6131 )77(2831 )87(1341 )08(7841 )58(9851

8991setatSnailartsuA

dlQ TCA/WSN .ciV .saT AS TN AW

ciseglanA )7(32 )8(15 )2(01 )0(0 )5(7 )0(0 )3(6
ciseglanAnoN )67(462 )27(184 )09(024 )16(92 )27(701 )742(74 )97(441

latoT )38(782 )08(235 )29(034 )16(92 )77(411 )742(74 )28(051

etatShcaeninoitalupopnoillimreP)(
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LIKELIHOOD OF TRANSPLANTATION
31 March 1999

AUSTRALIA

The proportion of all dialysis patients who are on the
transplant list has steadily declined from 36% (1995) to
28% (1999) which reflects the ageing of the dialysis
population. But, amongst those <65 years old, the
majority were on the active list, temporarily off it, or,
were awaiting assessment shown in Figure 52. The
highest proportion �on the list� was reported in the
home haemodialysis group and the lowest in the hospi-
tal haemodialysis group as shown in Figure 53. Patient
refusal was higher amongst those using home haemodi-
alysis. Poor general health was more common amongst
hospital haemodialysis and CAPD patients

The waiting list ratios are shown in Figure 53 for each
State and Australia: range Northern Territory 24%, New
South Wales 54%. If those awaiting assessment or
temporarily off the list are included then the range is
Northern Territory 55%, South Australia 72%. Several
States have a high proportion still awaiting assessment
which suggests their transplant status was not deter-
mined before dialysis commenced.

The age related waiting list ratios for States and for
Australia are shown in Figures 56-57. As expected, the
majority of those <45 years were �on the list� but only
44% and 29% in the 45-54 and 55-64 year age groups
respectively. The State ratios are influenced in part by
the variation in the proportion not yet assessed. This is
an area requiring more detailed evaluation.

Only 28% of all 5633 patients were reported to be on
the active waiting list. The majority of patients dialysed

at 31st March were not likely to be transplanted
because of poor general health, non-renal disease,
malignancy, or age. Of those considered for the waiting
list, a small group were temporarily off the list (2%),
and a larger group were awaiting assessment for the list
(10%). See Figure 51.

However, in the age group <65 years, the majority of
the 3456 patients were on the active waiting list (43%),
temporarily off the list (4%), or awaiting assessment
(14%). A small group (4%) were reported to have refused
the option of transplantation: 4% of those not trans-
planted, 8% of those previously transplanted. See
Figure 52.

As expected, most young dialysis patients were likely to
be transplanted. The proportion of middle aged patients
(45-54 years) likely to be transplanted ranged from 25%
(Northern Territory) to 59% (New South Wales/ACT)
and for those 55-64 years ranged from 17% (Tasmania) to
36% (New South Wales/ACT). Few elderly patients were
likely to be transplanted: 11% New South Wales/ACT
and Queensland.

NEW ZEALAND

Of 1130 patients dialysing at 31st March, (27%) were
awaiting transplantation; <55 years old, there were 254
of 550 patients (46%). Three percent were temporarily off
the list and 16% were awaiting assessment. Of  patients
<65 years, 27% were unfit (hospital haemodialysis 40%,
satellite haemodialysis 19% and CAPD 28%). See
Figures 54-59.

Figure 51 Australia

Figure 52 Australia
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Figure 53 Australia

99-raM-13sraey56<egA:noitatnalpsnarTfodoohilekiL
setatSnailartsuA-sisylaiDfodohteMdnaetiSotdetaleR
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Figure 54 New Zealand

Figure 55 New Zealand

Figure 56 Australia and New Zealand

Figure 57 Australia and New Zealand
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DEATHS

INTRODUCTION

Death rate is reported as  number of patients died/
total number of months of treatment of all patients
treated at any time during the year. It is expressed
as deaths per 100 patient years [pt yrs] at risk.

For this report, as in previous years, death is
attributed to the dialysis modality at the time
of death.
This report contains two forms of reporting the  inci-
dence of death:

· Rate related to number of treatment years,

· Proportion of all patients treated.

AUSTRALIA

DIALYSIS DEPENDENT 

DEATH RATES PER 100 PATIENT YEARS [PT YRS]
The number of deaths increased 12% compared to the
previous year. There were 892 deaths (16.6 deaths per
100 pt yrs at risk), representing 12.9% of patients treated
at any time during the past year; 58% of patients were
65 years or older. Continuous peritoneal dialysis (18.3
deaths per 100 pt yrs at risk) 11.9% of patients dialysed,
haemodialysis (15.9 deaths per 100 pt yrs at risk) 11.3%
of patients dialysed. See Figures 64 and 69.

This death rate increased considerably  both for
diabetics and non-diabetics. The peritoneal dialysis
death rate has been somewhat higher than for  haemo-
dialysis in the last few years (18.3, 15.9 per 100 pt yrs
respectively). The diabetic rate was 45% higher than
for non-diabetics (22.5, 15.5 per 100 pt yrs respec-
tively) but this was seen only in those <65 years.  See
Figures 70-73.

With regard to age, mode of dialysis and diabetic status
the death rate amongst  non-diabetic patients <65 years
was slightly higher in haemodialysis compared to
peritoneal dialysis. The situation was reversed in those
>64 years. The rate amongst diabetics has fluctuated,
due in part to the small number of patients treated, with
the past year showing a much higher rate in those <45
years treated by haemodialysis at death. In the diabetics
>64 years the haemodialysis death rate was consider-
ably lower than for peritoneal dialysis. See Figure 74.

The dialysis patient death rates have fluctuated more in
some States than others; Queensland had a higher rate
than most States for the past year in the age group 45-
64 years. See Figure 61. In 1996 South Australia
reached a markedly higher level than the other States

but has shown an improvement towards the �norm� in
the last 2 years. See Figure 60.

DEATH AS A PROPORTION OF DIALYSIS TREATED

PATIENTS

The relative incidence of death in each age group in
relation to mode of dialysis treatment at death and
number of patients treated at any time during the year is
shown in Figure 68 and 78.

TRANSPLANT DEPENDENT

There were 117 deaths (2.4 deaths per 100 pt yrs at risk)
of patients with a functioning transplant; 2.5% of
patients with a functioning graft during the year. The
cadaver donor recipient death rate was 2.8 per 100 pt yrs,
the living donor rate 0.7 per 100 pt yrs. These results
were similar to those last year. The death rate in relation
to age is shown in Figure 65 and 69.

NEW ZEALAND

DIALYSIS DEPENDENT

DEATH RATE PER 100 PATIENT YEARS [PT YRS]
There were 178 deaths (16.5 deaths per 100 pt yrs at risk)
see Figure 66; 12.7% of patients dialysed, see Figure
69; haemodialysis (15.6 deaths per 100 pt yrs at risk)
9.7% of patients dialysed, CAPD (17.2 deaths per 100
pt yrs at risk) 12.1% of patients dialysed. See Figure
68 and 78, and Appendix III at Website
(www.anzdata.org.au).

DEATHS AS A PROPORTION OF TREATED DIALYSIS

PATIENTS

There was a slight rise in the deaths as a proportion of
patients dialysing during last year. See Figure 68 and
78.

TRANSPLANT DEPENDENT

There was a decrease in the number of deaths (2.7
deaths per 100 pt yrs at risk) see Figure 67: 25 deaths
(2.5% at risk) see Figure 69. The low death rate
continued, there being no particular change in rates in
regard to age or diabetic status. Cadaver donor recipi-
ent death rate was 3.2 per 100 pt yrs, living donor 1.3
per 100 pt yrs.
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AUSTRALIA  See Figure 62

DIALYSIS PATIENTS

Cardiac events (42%) were the most common cause of
death followed by infection, vascular and �social�
causes. Myocardial infarction (21%) and �cardiac arrest�
(15%) formed the majority of the cardiac group. These
results are similar to those during the previous year. The
site of infection was most commonly in the lung fol-
lowed by the peritoneum; septicaemia of unspecified
source was reported without an identified organism in
many cases. Gram positive bacteria were slightly more
frequently reported than gram negative as the responsi-
ble organism. Death due to peritoneal infection was more
common in peritoneal dialysis patients. The detail of the
site and identity of the organisms can be found at
Website (www.anzdata.org.au).

Withdrawal of treatment was responsible for nearly 20%
of deaths; as expected most were in the older age group.
Patient initiated withdrawal was equally common as that
initiated by the caring team. The number of cases in the
age group 75-84 years doubled in the past three years.
Four patients under 35 years withdrew from treatment.

The number of deaths from malignancy rose reaching
6.5% of all deaths. One death due to sclerosing peritoni-
tis, one due to immune deficiency.

TRANSPLANT PATIENTS

Malignancy was the most common cause of death again
last year: 32% of 117 deaths, most in the age group 55-
74 years. There were 14 deaths due to infection,
usually in the lung and usually non-bacterial.

DEATH OF YOUNG ADULTS 15-24, 25-34 YEARS OF

AGE

There were five deaths in the age group 15-24 years,
the youngest being 20 years; three males and two
females, three Caucasoid and two Aboriginal. Two had a
functioning transplant and three were having haemodi-
alysis. Causes of death were: two cardiac arrests, one
lung infection, one following convulsions with aspira-
tion and one due to chronic respiratory failure.

There were 27 deaths in the age group 25-34 years:
nine males and eighteen females. Twenty four were
Caucasoid, two Aboriginal and one Pacific Islander.
Fourteen had glomerulonephritis and six had diabetic
nephropathy. Six of the 27 patients had been trans-
planted; three died with a functioning transplant.
Fifteen deaths were hospital haemodialysis patients.
Causes of death were: eight cardiac, seven infection,
five refused further treatment, two haemorrhage, one
each malignancy, treatment withdrawn, status epilepti-
cus, cerebrovascular accident and pancreatitis.

NEW ZEALAND  See Figure 63

DIALYSIS PATIENTS

The notable trends seen last year were a doubling of the
cardiac deaths, and a one third reduction in infectious
deaths. Overall there was a 14% increase in the  number
of deaths.

TRANSPLANT PATIENTS

Cardiac and malignant conditions remained the most
frequent causes of death.

CAUSE OF DEATH

Figure 60 Australia and New Zealand

Figure 61 Australia and New Zealand

setatSybsetaRhtaeD
8991-4991stneitaPsisylaiDllA

raeY dlQ TCA/WSN .ciV AS AW .tsuA .Z.N

4991 1.02 9.31 9.31 7.31 7.41 2.51 0.81
5991 8.61 6.31 4.51 0.61 1.31 9.41 8.81
6991 6.71 3.41 0.41 2.32 6.41 6.51 7.41
7991 5.61 3.61 5.21 3.02 2.71 7.51 8.51
8991 4.91 6.61 7.51 7.51 4.31 6.61 5.61

setatSybsetaRhtaeD
8991spuorGegA&ytiladoMsisylaiD

dlQ TCA/WSN .ciV AS AW .tsuA .Z.N

sry46-54egA

stneitaPllA 0.91 9.11 2.41 2.21 2.8 5.31 9.02
DPAC 3.51 6.01 4.41 4.9 8.9 2.21 1.02

sisylaidomeaH 7.91 0.21 6.41 1.31 6.6 7.31 1.22

sry48-56egA

stneitaPllA 7.32 1.72 3.22 9.22 8.42 2.52 4.22
DPAC 0.72 9.03 9.72 5.01 6.52 4.82 2.02

sisylaidomeaH 1.43 3.52 7.91 7.52 2.52 7.32 3.62
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Figure 62 Australia

Figure 63 New Zealand

8991tnednepeDtnalpsnarTdnasisylaiD-htaeDfoesuaC

sisylaiD tnalpsnarT sisylaiD tnalpsnarT

caidraC ralucsaV
tserrAcaidraC 531 01 noitcrafnIlewoB 51 0
aimealakrepyH 21 0 tnediccAralucsavorbereC 85 9

eruliaFcaidraCevisnetrepyH 6 0 egahrromeaHlanitsetniortsaG 11 2
noitcrafnIlaidracoyM 101 21 etiSsseccAsisylaiDegahrromeaH 3 0

)demuserp(noitcrafnIlaidracoyM 29 01 erehweslemorfegahrromeaH 4 1
eruliaFlaidraCfosesuacrehtO 12 2 sulobmEyranomluP 6 0

amedeOyranomluP 11 1 msyruenAcitroAderutpuR 7 1
latoT )%24(782 )%03(53 latoT )%21(401 )%21(41

laicoS
latnediccA 3 1

noitcefnI tnemtaertrehtrufdesufertneitaP 08 1
lairetcab-SNC 1 1 ediciuS 1 1

lariv-SNC )a(1 )f(1 desaecyparehT 18 1
lairetcab-gnuL 31 2 latoT )%81(561 )%3(4

lariv-gnuL )b(1 )h/g(2 suoenallecsiM
lagnuf-gnuL )c(3 )i(1 noisserpeDworraMenoB 2 1

rehto-gnuL )d(41 )d(2 aixehcaC 81 2
lairetcab-dnuoW 9 1 eruliaFyrotaripseRcinorhC 11 1

lagnuf-dnuoW 0 )j(1 eruliaFcitapeH 4 1
lairetcab-muenotireP 31 0 noitcefnI-ycneicifedonummI 1 0

lagnuf-muenotireP )e/c(6 0 ycnangilaM 85 83
rehto-muenotireP )d(4 0 rehtO 8 2

lairetcab-aimeacitpeS 92 1 sititaercnaP 2 0
lariv-aimeacitpeS )a(1 0 sucsiVlanimodbAnoitarofreP 6 3

lagnuf-aimeacitpeS )c(1 )c(1 sitinotirePgnisorelcS 1 0
rehto-aimeacitpeS )d(71 )d(1 nwonknU 5 1

lairetcab-etiSrehtO 61 0 eruliaftfarg-aimearU 0 1
latoT )%51(621 )%21(41 latoT )%31(611 )%34(05

shtaeDlatoT )%001(298 )%001(711
)sisolisparaPdnasnaciblA(adidnaC)e(detalositonmsinagrO)d(sulligrepsA)c(VMC)b(sepreH)a(

succocotpyrC)j(socymrocuM)i(alleciraV)h(azneulfnI)g(avopaP)f(

8991tnednepeDtnalpsnarTdnasisylaiD-htaeDfoesuaC

sisylaiD tnalpsnarT sisylaiD tnalpsnarT

caidraC ralucsaV
tserrAcaidraC 03 1 noitcrafnIlewoB 1 0
aimealakrepyH 1 0 tnediccAralucsavorbereC 11 1

eruliaFcaidraCevisnetrepyH 1 2 erehweslemorfegahrromeaH 2 0
noitcrafnIlaidracoyM 92 1 msyruenAcitroAderutpuR 1 0

)demuserp(.tcrafnIlaidracoyM 73 3 latoT )%8(51 )%4(1
eruliaFcaidraCfosesuaCrehtO 6 3 laicoS

amedeOyranomluP 1 0 latnediccA 1 0
latoT )%95(501 )%04(01 xRrehtrufdesufertneitaP 9 0

noitcefnI ediciuS 1 0
lairetcab-gnuL 1 0 desaecyparehT 01 0

lariv-gnuL 0 )d(1
rehto-gnuL )a(1 )a(1 latoT )%11(12 0

lairetcab-dnuoW 1 0 suoenallecsiM
lairetcab-muenotireP 6 0 aixehcaC 4 0

lagnuf-muenotireP )c/b(3 0 eruliafcitapeH 1 0
rehto-muenotireP )a(3 0 ycnangilaM 6 8

lairetcab-aimeacitpeS 2 0 rehtO 3 0
lagnuf-aimeacitpeS 0 )e(1 sucsiVlanimodbAdetarofreP 0 2

rehto-aimeacitpeS )a(1 0 sitinotirePgnisorelcS 2 0
lairetcab-etisrehtO 3 0 nwonknU 0 1

latoT )%21(12 )%21(3 latoT )%01(61 )%44(11
shtaeDlatoT )%001(871 )%001(52

sulligrepsA)eAazneulfnI)d(snaciblAadidnaC)c(adidnaC)b(detalositonmsinagrO)a(
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Figure 64 Australia

sraeYtneitaP001rePshtaeDsadetaluclaCsetaRhtaeD
8991stneitaPsisylaiD

spuorGegA
segAllA

41-00 42-51 44-52 46-54 48-56 49-58

sisylaiDllA

etaRhtaeDstneitaPllA 1.11 4.2 4.7 5.31 2.52 2.63 6.61
shtaeDfo.oN 4 3 08 772 025 8 298

ksiRta.oN 35 671 4831 2062 9562 33 7096
etaRhtaeDcitebaiD 0 0 9.81 6.22 4.42 0 5.22

shtaeDfo.oN 0 0 92 89 37 0 002
ksiRta.oN 0 2 712 975 593 2 5911

etaRhtaeDcitebaiDnoN 1.11 4.2 5.5 1.11 4.52 2.83 5.51
shtaeDfo.oN 4 3 15 971 744 8 296

ksiRta.oN 35 471 7611 3202 4622 13 2175

DPAC H

etaRhtaeDstneitaPllA 0 9.4 8.5 2.21 4.82 0.33 3.81
shtaeDfo.oN 0 1 41 46 971 6 062

ksiRta.oN 7 04 763 487 579 11 4812
etaRhtaeDcitebaiD 0 0 0.31 5.02 1.83 0 8.42

shtaeDfo.oN 0 0 7 13 83 0 67
ksiRta.oN 0 1 48 732 171 2 594

etaRhtaeDcitebaiDnoN 0 0.5 8.3 8.8 6.62 9.04 5.61
shtaeDfo.oN 0 1 7 33 141 2 481

ksiRta.oN 7 93 382 745 408 9 9861

sisylaidomeaH H

etaRhtaeDstneitaPllA 6.11 2.2 8.7 7.31 7.32 4.73 9.51
shtaeDfo.oN 1 2 36 991 623 6 795

ksiRta.oN 51 331 4311 6202 9191 52 2525
etaRhtaeDcitebaiD 0 0 5.22 6.32 2.71 0 2.12

shtaeDfo.oN 0 0 12 26 23 0 511
ksiRta.oN 0 1 551 214 072 0 838

etaRhtaeDcitebaiDnoN 6.11 2.2 9.5 5.11 8.42 4.73 1.51
shtaeDfo.oN 1 2 24 731 492 6 284

ksiRta.oN 51 231 979 4161 9461 52 4144
H htaeDtatnemtaerT

Figure 65 Australia

sraeYtneitaP001rePshtaeDsadetaluclaCsetaRhtaeD
8991stneitaPtnalpsnarT

spuorGegA
segAllA

40-00 41-50 42-51 43-52 44-53 45-54 46-55 47-56 48-57

stnalpsnarTllA

etaRhtaeDstneitaPllA 2.8 0 8.0 4.0 0.1 0.2 5.3 6.7 7.31 4.2
shtaeDfo.oN 1 0 2 3 01 42 63 63 5 711

ksiRta.oN 81 101 382 177 3701 2721 1111 794 93 5615
etaRhtaeDcitebaiD 0 0 0 0 0.2 5.9 0 1.11 0 9.3

shtaeDfo.oN 0 0 0 0 2 8 0 1 0 11
ksiRta.oN 0 0 1 94 901 99 05 01 0 813

etaRhtaeDcitebaiDnoN 2.8 0 8.0 4.0 9.0 4.1 6.3 6.7 7.31 3.2
shtaeDfo.oN 1 0 2 3 8 61 63 53 5 601

ksiRta.oN 81 101 282 227 469 3711 1601 784 93 7484

stnalpsnarTrevadaC H

etaRhtaeDstneitaPllA 0 0 7.1 6.0 9.0 2.2 5.3 1.8 7.31 8.2
shtaeDfo.oN 0 0 2 3 7 32 43 63 5 011

ksiRta.oN 4 34 231 325 628 4111 3201 074 93 4714
etaRhtaeDcitebaiD 0 0 0 0 2.1 4.01 0 5.21 0 2.4

shtaeDfo.oN 0 0 0 0 1 8 0 1 0 01
ksiRta.oN 0 0 1 24 58 19 24 9 0 072

etaRhtaeDcitebaiDnoN 0 0 7.1 6.0 8.0 5.1 7.3 0.8 7.31 7.2
shtaeDfo.oN 0 0 2 3 6 51 43 53 5 001

ksiRta.oN 4 34 131 184 147 3201 189 164 93 4093

stnalpsnarTronoDgniviL H

etaRhtaeDstneitaPllA 0.01 0 0 0 3.1 7.0 6.2 0 0 7.0
shtaeDfo.oN 1 0 0 0 3 1 2 0 0 7

ksiRta.oN 41 85 151 842 742 851 88 72 0 199
etaRhtaeDcitebaiD 0 0 0 0 2.5 0 0 0 0 4.2

shtaeDfo.oN 0 0 0 0 1 0 0 0 0 1
ksiRta.oN 0 0 0 7 42 9 8 1 0 94

etaRhtaeDcitebaiDnoN 0.01 0 0 0 9.0 7.0 9.2 0 0 7.0
shtaeDfo.oN 1 0 0 0 2 1 2 0 0 6

ksiRta.oN 41 85 151 142 322 941 08 62 0 249

H htaeDtatnalpsnarTgninoitcnuF
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Figure 66 New Zealand
sraeYtneitaP001rePshtaeDsadetaluclaCsetaRhtaeD

8991stneitaPsisylaiD

spuorGegA
segAllA

41-00 42-51 44-52 46-54 48-56 49-58

sisylaiDllA

etaRhtaeDstneitaPllA 2.7 8.2 0.4 9.02 4.22 0 5.61
shtaeDfo.oN 1 1 01 801 85 0 871

ksiRta.oN 91 84 013 676 143 3 7931
etaRhtaeDcitebaiD 0 0 9.5 7.62 8.02 0 6.22

shtaeDfo.oN 0 0 3 66 71 0 68
ksiRta.oN 0 0 56 433 501 0 405

etaRhtaeDcitebaiDnoN 2.7 8.2 5.3 6.51 2.32 0 2.31
shtaeDfo.oN 1 1 7 24 14 0 29

ksiRta.oN 91 84 542 243 632 3 398

DPAC H

etaRhtaeDstneitaPllA 0 5.5 5.5 1.02 2.02 0 2.71
shtaeDfo.oN 0 1 5 85 53 0 99

ksiRta.oN 6 72 431 704 042 0 718
etaRhtaeDcitebaiD 0 0 1.8 6.32 5.12 0 5.12

shtaeDfo.oN 0 0 2 73 21 0 15
ksiRta.oN 0 0 63 332 57 0 443

etaRhtaeDcitebaiDnoN 0 5.5 5.4 0.61 5.91 0 2.41
shtaeDfo.oN 0 1 3 12 32 0 84

ksiRta.oN 6 72 89 471 561 3 374

sisylaidomeaH H

etaRhtaeDstneitaPllA 0 0 0.2 1.22 3.62 0 6.51
shtaeDfo.oN 0 0 3 84 22 0 37

ksiRta.oN 5 92 402 663 241 0 647
etaRhtaeDcitebaiD 0 0 3.4 1.33 6.91 0 5.52

shtaeDfo.oN 0 0 1 82 5 0 43
ksiRta.oN 0 0 43 751 34 0 432

etaRhtaeDcitebaiDnoN 0 0 6.1 0.51 2.92 0 7.11
shtaeDfo.oN 0 0 2 02 71 0 93

ksiRta.oN 5 92 071 902 99 0 215
H htaeDtatnemtaerT

Figure 67 New Zealand
sraeYtneitaP001rePshtaeDsadetaluclaCsetaRhtaeD

8991stneitaPtnalpsnarT

spuorGegA llA

segA40-00 41-50 42-51 43-52 44-53 45-54 46-55 47-56

stnalpsnarTllA

etaRhtaeDstneitaPllA 0 0 0 0 4.0 4.0 8.7 7.61 7.2
shtaeDfo.oN 0 0 0 0 1 1 21 11 52

ksiRta.oN 2 32 45 181 332 142 861 57 889
etaRhtaeDcitebaiD 0 0 0 0 0 0 3.12 0 6.4

shtaeDfo.oN 0 0 0 0 0 0 3 0 3
ksiRta.oN 0 0 0 9 22 62 61 3 67

etaRhtaeDcitebaiDnoN 0 0 0 0 5.0 5.0 4.6 5.71 6.2
shtaeDfo.oN 0 0 0 0 1 1 9 11 22

ksiRta.oN 2 32 45 271 112 512 251 27 219

stnalpsnarTrevadaC H

etaRhtaeDstneitaPllA 0 0 0 0 0 5.0 4.7 6.71 2.3
shtaeDfo.oN 0 0 0 0 0 1 01 11 22

ksiRta.oN 0 7 81 401 371 402 841 17 537
etaRhtaeDcitebaiD 0 0 0 0 0 0 3.12 0 2.5

shtaeDfo.oN 0 0 0 0 0 0 3 0 3
ksiRta.oN 0 0 0 8 91 91 61 3 56

etaRhtaeDcitebaiDnoN 0 0 0 0 0 5.0 8.5 4.81 0.3
shtaeDfo.oN 0 0 0 0 0 1 7 11 91

ksiRta.oN 0 7 81 69 451 581 231 86 076

stnalpsnarTronoDgniviL H

etaRhtaeDstneitaPllA 0 0 0 0 8.1 0 4.01 0 3.1
shtaeDfo.oN 0 0 0 0 1 0 2 0 3

ksiRta.oN 2 61 63 77 06 73 02 4 352
etaRhtaeDcitebaiD 0 0 0 0 0 0 0 0 0

shtaeDfo.oN 0 0 0 0 0 0 0 0 0
ksiRta.oN 0 0 0 1 3 7 0 0 11

etaRhtaeDcitebaiDnoN 0 0 0 0 8.1 0 4.01 0 3.1
shtaeDfo.oN 0 0 0 0 1 0 2 0 3

ksiRta.oN 2 61 63 67 75 03 02 4 242

H htaeDtatnalpsnarTgninoitcnuF
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Figure 69 Australia and New Zealand

Figure 68 Australia and New Zealand

setaRhtaeDtneitaPtnalpsnarTdnasisylaiD Q 8991

foedoM

tnemtaerT

fo.oN

.stP

spuorGegA
shtaeDlatoT

40-00 41-50 42-51 43-52 44-53 45-54 46-55 47-56 48-57 49-58

ailartsuA

stneitaPllA

DPAC 4812 %0 %0 %5.2 %2 %5 %7 %9 %61 %42 %81 )062(%9.11
sisylaidomeaH 2525 %0 %7 %5.1 %4 %6 %8 %11 %61 %91 %42 )795(%3.11

stPsisylaiDllA H 7096 %21 %5.5 %2 %5.4 %5.6 %9 %21 %81 %32 %42 )298(%9.21

stPtnalpsnarT 5615 %5.5 %0 %1< %1< %1 %2 %3 %7 %31 %0 )711(%2.2

H htaedtaDPgnivahstneitap)53(sedulcnI

stneitaPcitebaiD

DPAC 594 %0 %0 %0 %9 %8 %31 %31 %12 %72 %0 )67(%3.51
sisylaidomeaH 838 %0 %0 %0 %8 %61 %41 %61 %21 %21 %0 )511(%7.31

xDcitebaiDllA H 5911 %0 %0 %0 %01 %41 %61 %81 %81 %12 %0 )002(%7.61

xTcitebaiD 813 %0 %0 %0 %0 %2 %8 %0 %01 %0 %0 )11(%4.3

H htaedtaDPgnivahstneitap)9(sedulcnI

stneitaPcitebaiDnoN

DPAC 9861 %0 %0 %5.2 %1 %3 %3 %8 %51 %42 %22 )481(%8.01
sisylaidomeaH 4144 %0 %7 %5.1 %4 %4 %7 %01 %71 %02 %42 )284(%9.01

stPcitebaiDnoN H 2175 %21 %5.5 %2 %4 %5 %7 %11 %81 %32 %62 )296(%1.21

xTcitebaiDnoN 7484 %5.5 %0 %1< %1< %1< %1 %3 %7 %31 %0 )601(%1.2

H htaedtaDPgnivahstneitap)62(sedulcnI

dnalaeZweN

stneitaPllA

DPAC 718 %0 %0 %4 %8 %1 %21 %61 %41 %71 %0 )99(%1.21
sisylaidomeaH 647 %0 %0 %0 %1 %5.1 %61 %11 %51 %71 %0 )37(%7.9

stPsisylaiDllA H 7931 %0 %6 %2 %5 %2 %61 %61 %71 %91 %0 )871(%7.21

stPtnalpsnarT 889 %0 %0 %0 %0 %1< %1< %7 %51 %0 %0 )52(%5.2

H htaedtaDPgnivahstneitap)6(sedulcnI

stneitaPcitebaiD

DPAC 443 %0 %0 %0 %5.21 %5.3 %51 %61 %61 %71 %0 )15(%8.41
sisylaidomeaH 432 %0 %0 %0 %0 %3 %32 %41 %21 %0 %0 )43(%5.41

xDcitebaiDllA H 405 %0 %0 %0 %8 %4 %12 %91 %61 %71 %0 )68(%0.71

xTcitebaiD 67 %0 %0 %0 %0 %0 %0 %91 %0 %0 %0 )3(%9.3

H htaedtaDPgnivahtneitap)1(sedulcnI

stneitaPcitebaiDnoN

DPAC 374 %0 %0 %4 %7 %0 %9 %41 %31 %81 %0 )84(%1.01
sisylaidomeaH 215 %0 %0 %0 %1 %1 %11 %8 %71 %81 %0 )93(%6.7

stPcitebaiDnoN H 398 %0 %6 %2 %5 %1 %21 %5.21 %71 %91 %0 )29(%3.01

xTcitebaiDnoN 219 %0 %0 %0 %0 %1< %1< %6 %51 %0 %0 )22(%4.2

H htaedtaDPgnivahstneitap)5(sedulcnI

Q 8991nitnalpsnartgninoitcnufahtiwrosisylaidybdetaertstneitapcitebaiddna,citebaidnon,stneitapllafo)%(sadesserpxE
sisylaidomeahdnaDPAChtobybdetaertneebevahlliwstneitapemoS:etoN

8991-3991stneitaPdetaerTsisylaiDfonoitroporPasahtaeD

3991 4991 5991 6991 7991 8991

ailartsuA

sisylaiDllA %21 %7.11 %6.11 %1.21 %3.21 %9.21
DPAC %01 %6.01 %4.01 %0.31 %4.11 %9.11

sisylaidomeaH %5.01 %3.01 %2.01 %7.9 %9.01 %3.11
sraey46-55stneitaPllA %41 %41 %01 %31 %41 %21

DPAC %21 %11 %8 %41 %21 %9
sisylaidomeaH %21 %21 %01 %01 %31 %11

sraey47-56stneitaPllA %71 %81 %81 %81 %81 %81
DPAC %51 %71 %71 %81 %61 %61

sisylaidomeaH %51 %61 %61 %41 %71 %61

dnalaeZweN

sisylaiDllA %51 %7.31 %41 %5.11 %3.21 %7.21
DPAC %6.51 %3.41 %3.41 %3.01 %7.11 %1.21

sisylaidomeaH %7.9 %1.9 %6.01 %01 %8.8 %7.9
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Figure 70

Figure 71

Figure 72

Figure 73
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Figure 74 Figure 75
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Figure 79

DEATHS FROM MALIGNANCY
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AUSTRALIA

There were 96 fatal malignancies in patients with a
functioning transplant (38) or dialysis dependent (58),
during 1998.

DIALYSIS DEPENDENT

Twenty three of the 58 patients had cancer diagnosed
before their first dialysis; more than half due to my-
eloma and a quarter to transitional carcinoma of the
urinary tract.  A further seven tumours  were identified
in less than nine months after the  first dialysis. Eight
patients had dialysed for more than five years. Four
patients had had a previous renal transplant.

There were: thirteen tumours of the urinary tract,
thirteen with myeloma,  nine tumours of the lung, and
two with lymphoma.The myeloma patients had had a
median survival from diagnosis of 19 months (range 1-
136 months).

TRANSPLANT DEPENDENT

There were 38 deaths (32, 1997) in this group of pa-
tients. Seven died from skin cancer: two melanoma, two
Merkel Cell and three SCC�s. Thirty one patients died
from non-skin cancer: nine lung, three urinary tract,
six lymphoma (1 in transplant)

NEW ZEALAND

DIALYSIS DEPENDENT

There were six deaths due to malignancy: three were
diagnosed before dialysis; none had been previously
transplanted

TRANSPLANT DEPENDENT

There were eight deaths; six were non-skin tumours.
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NEW ZEALAND     See Figure 80 and 81.

There were 19 deaths in 1998 (22 in 1997): 17% of
all deaths of patients 65-74 years, 42% of those 75-84
years of age were due to treatment withdrawal. Seven
of the 19 patients had diabetic nephropathy.

AUSTRALIA See Figure 80 and 81.

The number of deaths continued to rise substantially
from 125 (1996) to 161 in 1998;  they were evenly
distributed between patient refusal of further treatment
and those for whom treatment was withdrawn after
consultation with the family. Twenty eight of the 161
patients were diabetics. The majority of all deaths were
amongst the age group  65-94 years (70%).

Eighteen percent of all deaths 65-74 years, 29% of these
75-84 years were due to withdrawal of treatment: half
refused further treatment.

Most CAPD cases were male and HD female. The
median duration of dialysis of those in the 75-84 year
group was 28.1 months.

WITHDRAWAL FROM DIALYSIS TREATMENT

Six young patients were <35 years, five female, four
after refusing further treatment: 21% of all deaths in
this age group. Further detail of this cause of death over
the last five years can be found at Website
(www.anzdata.org.au).

Figure 80 Australia and New Zealand

Figure 81 Australia and New Zealand
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METHOD AND LOCATION OF DIALYSIS

AUSTRALIA

During the past year, although there has been a further
increase in the total number of dialysis patients, the
distribution of these patients across the modalities is
slowly changing. These are depicted in Figure 82, 85,
86.

There were 5523 patients (295 per million) receiving
dialysis treatment at the completion of the year to 31st

December 1998. See Figure 84 and 87. The majority
(72%) were out of hospital: 40% were dialysing at
home and 31% were dialysing in satellite centres.
However, over the past ten years, home haemodialysis
has decreased from 21% of all dialysis patients to now
being 12% of the total. In addition CAPD numbers have
decreased by 3% in the last year. The major growth area
has been in satellite haemodialysis centres, many of
these distant from the parent hospital.

As noted in the previous report, satellite centres vary
considerably in the nature and activity of patients
catered for, the degree of independence of the patients,
the nurse:patient ratios and the degree of training of the
staff.

Twenty five percent of all patients were using CAPD,
28% using hospital based haemodialysis, 31% satellite
haemodialysis, and 12% home haemodialysis. In the
modal age group 65-74 years, 33% were dialysing in
hospital and 37% at home.

The number of dialysis dependent patients increased by
6% in 1998 (6% in 1997). This was not due to a particu-
larly large increase in the number of dialysis patients
transplanted. The actual increase in the number of
dialysis patients has been 328 in 1998, 298 in 1997 and
360 in 1996. Home based dialysis has declined and
satellite dialysis increased by 19%. Continuous Cycling
Peritoneal Dialysis (CCPD) increased in March 1999
by 17%  to 189 patients, from 165 in 1998 and 104 in
March 1997. The growth in total dialysis patients since
1991 is 76%, increasing from 3140 patients (1991) to
5523 patients (1998).

Thirty nine percent of patients were 65 years and older;
22 patients were 85 years or more. An increase oc-
curred in all age groups 35 years or older, especially
65-84 years.

The effect of age on selection of dialysis method and
location is shown in the Appendix. For those <15 years,
peritoneal dialysis was used in 82% (69% in 1997), for
those 25-34 years it was 22%, for those 65-84 years it
was 33%, and for the 85 years and older group it was
23%.

The number of patients rose in all States except Tasma-
nia. There was a considerable population adjusted
increase in Northern Territory, New South Wales/ACT
and Victoria.

The number of dialysis patients in relation to population
in each State is shown in Figure 84.

In relation to State population, the highest prevalence of
dialysis patients was in the Northern Territory (821 per
million), New South Wales/ACT (312 per million) and
Victoria (310 per million). The number in South Australia
(219 per million) remained similar to 1996 and 1997 (214
and 211 per million).

NEW ZEALAND

There was a 9.4% increase in dialysis patients (1117
patients, 295 per million), mainly in the age group of
45 to 74 years. Home haemodialysis increased from
190 to 199 patients in 1998. Seventy four percent of
patients used some form of home dialysis (76% of
these as peritoneal dialysis patients). See Figure 83, 84
and 88-90.

Home CCPD has become more popular, the number
increasing by 44% (36 patients in March 1998, 25
patients in March 1997). PD remains a dominant mode of
dialysis (56% in 1998, 57% in 1997). Together satellite
and hospital haemodialysis account for 26% of patients
in 1998, compared to 25% in 1997.

Between 1994 and 1998 there has been a total growth in
patients on PD of 20% which compared to a 141%
growth in hospital and satellite haemodialysis over the
same period. Over the four years the proportion of
patients on PD has dropped from 62% to 56%, and the
proportion on hospital or satellite HD has risen from
15% to 26% of total patients. In contrast home
haemodialysis accounted for 22% in 1994, dropping to
18% by 1998.
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Figure 82 Australia

Figure 84 Australia and New Zealand

8991-1991stneitaPtnednepeDsisylaiDfonoitubirtsiDetatS

stneitaPsisylaiD

etatS 1991 2991 3991 4991 5991 6991 7991 8991

dnalsneeuQ 105 115 855 016 286 337 908 478
TCA/selaWhtuoSweN 7421 0331 2741 2161 5671 8391 6991 4702

airotciV 467 758 129 0501 6311 4221 6231 7441
ainamsaT 95 26 36 76 29 89 901 101

ailartsuAhtuoS 582 592 803 223 923 213 713 523
yrotirreTnrehtroN 54 45 87 19 211 921 641 651
ailartsuAnretseW 932 082 703 153 124 364 294 645

ailartsuA 0413 9833 7073 3014 7354 7984 5915 3255

dnalaeZweN 236 776 327 787 358 839 1201 7111

noitalupoPnoilliMreP

etatS 1991 2991 3991 4991 5991 6991 7991 8991

dnalsneeuQ 961 861 971 191 802 912 832 352
TCA/selaWhtuoSweN 102 212 332 452 572 892 303 213

airotciV 371 291 602 532 252 072 882 013
ainamsaT 821 231 431 241 491 702 032 412

ailartsuAhtuoS 691 202 112 912 322 112 412 912
yrotirreTnrehtroN 382 023 464 235 446 627 087 128
ailartsuAnretseW 341 861 381 602 342 362 472 892

ailartsuA 181 391 012 032 152 862 082 592

dnalaeZweN 281 391 302 812 332 252 172 592

Figure 83 New Zealand

8991-1991sisylaiDfonoitacoLdnadohteM

tnemtaerTfoedoM 1991 2991 3991 4991 5991 6991 7991 8991

DP
DPI/DPCC 1 3 3 8 52 82 33 63

DPAC 333 673 414 684 105 435 845 595

latoT 433 973 714 494 625 265 185 136

DH
latipsoH 49 301 621 311 151 081 832 042

emoH 202 491 971 471 271 291 091 991
etilletaS 2 1 1 6 4 4 21 74

latoT 892 892 603 392 723 673 044 684

8991-1991sisylaiDfonoitacoLdnadohteM

tnemtaerTfoedoM 1991 2991 3991 4991 5991 6991 7991 8991

DP
DPI/DPCC 25 94 14 36 59 921 771 212

DPAC 529 4301 2811 4821 0341 1641 6441 6931

latoT 779 3801 3221 7431 5251 0951 3261 8061

DH

latipsoH 669 979 5801 5911 5721 1631 8741 5251

emoH 785 116 546 526 726 246 536 356

etilletaS 016 617 457 639 0111 4031 9541 7371

latoT 3612 6032 4842 6572 2103 7033 2753 5193
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Figure 85

Figure 86
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Figure 87

Australian Patients Dialysing 31-Dec-98
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Figure 88

Figure 89

Figure 90

New Zealand Patients Dialysing 31-Dec-98
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Figure 91 Australia and New Zealand

8991-1991stneitaPDPdnaDHllafoDPAC)%(noitroporP

etatS 1991 2991 3991 4991 5991 6991 7991 8991

dnalsneeuQ %43 %93 %93 %83 %93 %33 %33 %03
TCA/selaWhtuoSweN %72 %82 %03 %92 %13 %23 %03 %82

airotciV %03 %03 %23 %03 %72 %42 %12 %91
ainamsaT %85 %35 %64 %45 %75 %74 %63 %03

ailartsuAhtuoS %22 %12 %12 %22 %71 %61 %71 %81
yrotirreTnrehtroN %0 %2 %4 %7 %21 %31 %8 %8
ailartsuAnretseW %83 %24 %54 %64 %74 %14 %73 %23

ailartsuA %92 %13 %23 %13 %23 %03 %82 %52

dnalaeZweN %35 %65 %75 %26 %95 %75 %45 %35

PERITONEAL DIALYSIS
DR JOHN COLLINS

AUCKLAND HOSPITAL, NEW ZEALAND

AUSTRALIA

Of 11,515 patients treated since 1978, 1,396 (12%) were still
alive on CAPD at 31 December 1998. CAPD treated 25%
(28% 1997) of all dialysis patients, and CCPD 3.4%, together
accounting for 70% of all home dialysis. Of the 11,515
patients, 334 patients (2.9%) had had at least five years of
continuous CAPD treatment. See Figure 95.

CCPD has increased rapidly from 102 patients in 1997 (161
in 1998) to 189 patients in the past year, reflecting the
increased use of automated cyclers.

In relation to age, the proportion of all dialysis patients (65-74
years) using CAPD was 30% (32% 1997); range 20% (25-34
years) to 30% (65-74 years).  See Figure 96 and 97.

The annual stock and flow of patients during the period 1991-
98 is shown in Figure 92 and 94.

The State prevalence of CAPD ranged from 8% (Northern
Territory), 18% (South Australia), 30% (Queensland and
Tasmania) and 32% (Western Australia). The steady decline in
relative prevalence in Victoria continued; 32% (1993) to 19%
(1998). With the exception of South Australia, relative
prevalence decreased in the other States at the end of 1998.
See Figure 91.

There were 669 new CAPD patients in the calendar year
1998, a rise of 3% compared to the previous year (3% fall in
1997); of whom 309 (46%) started dialysis with CAPD and
360 (54%)  previously had haemodialysis or peritoneal dialysis
or a failed transplant. See Figure 92.

New patients over the age of 65 rose from 272 in 1997 to 297
in 1998, reflecting a 9% growth in total numbers in this age
group. This compared to an 11% growth in new haemodialysis
patients in the same older age groups.

There were 260 deaths (18.3 deaths per 100 pt yrs; 11.9% of
patients at risk); 4.9 deaths per 100 pt yrs: 2.5% (15-24
years), 28.4 deaths per 100 pt yrs; 18.3% (65-84 years). See
Figure 64 and Appendix II at Website (www.anzdata.org.au).

There were only 260 patients, a 4% rise in 1998, receiving a
transplant compared to 249 in 1997; 7% of all patients

treated, (12% of patients <65 years treated during the year).
See Figure 92.

Permanent transfer (>12 months) to another form of dialysis,
normally haemodialysis, rose from 348 patients (24% of
patients dialysed) to 399 patients (29%) in 1998. Most
transfers to another form of dialysis were permanent (399/
535).  See Figure 92.

The primary renal disease of new patients to CAPD was 32%
glomerulonephritis, 24% diabetic nephropathy. See Figure 96.

NEW ZEALAND

The annual stock and flow of patients during the period 1991
to 1998 is shown in Figures 93 and 94. Of 3,013 treated, 595
(20%) were alive at 31 December 1998, 141 (4.7%) had had
more than five years continuous treatment. See Figure 95.

Together CAPD and CCPD accounted for 56% of all dialysis
patients, and 76% of all patients dialysing at home.

Modal age group was 55-64 years (29%), 9% <35 years
(10% 1997), 30% >65 years (26% 1997).  See Figure 97
and 105.

There were 249 new CAPD patients in the calendar year
1998 (218 in 1997), 59% as initial dialysis treatment; 18%
were 45-54 years, 12% <35 years, 29% >65 years. See
Figures 93 and 104.  For more detail see Appendix III at
Website (www.anzdata.org.au).

There were 99 deaths in 1998 (91, 1997), 17.2 deaths per
100 pt yrs, (12.1% of patients at risk; 3.7% 25-44 years,
14% 45-64 years, 15% 65-84 years). For more detail see
Figures 66,68, 76-78, and Appendix III at Website
(www.anzdata.org.au).

Thirty two patients were transplanted in 1998 (39, 1997), 5%
of patients dialysed, 7% of patients <65 years old.  See Figure
93.

The proportion of patients in each age group using CAPD
range from 39% (25-34 years) to 69% (75-84 years).  See
Figures 102 and 103.

STOCK AND FLOW
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Figure 95 Australia and New Zealand

Figure 92 Australia

8991-1991stneitaPDPACfowolFdnakcotS

1991 2991 3991 4991 5991 6991 7991 8991

DPACotwenstneitaP 025 965 146 256 037 176 846 966
tnemtaerTsisylaiDtsriF 232 822 852 962 203 292 682 903

)DPI/DH(sisylaiDsuoiverP 472 813 463 953 604 363 443 543
tnalpsnarTdeliaF 41 32 91 42 22 61 81 51

detnalpsnarT 721 511 601 611 611 301 19 79
shtaeD 471 091 671 991 512 872 942 062

detnalpsnarTreveN 751 871 661 781 402 762 142 052
tnalpsnarTsuoiverP 71 21 01 21 11 11 8 01

)21/21>(tuOsrefsnarTtnenamreP 981 861 042 532 162 472 843 993
)21/21<(srefsnarTyraropmeT 08 711 511 231 131 661 931 631

rebmeceD13tagnisylaiDstneitaP 529 4301 2811 4821 0341 1641 6441 6931
rebmeceD13emoHtagnisylaiDstneitaP 498 1001 5511 4521 9931 9241 0241 8631
)DP/DH(stneitaPsisylaiDemoHllafo% %06 %16 %36 %66 %76 %66 %46 %26

DPACfodoirePsuounitnoC
shtnoM

6-0 21-7 81-31 42-91 03-52 63-13 24-73 84-34 06-94 27-16 48-37 69-58 801-79 901>

ailartsuA

tnemtaerTts1
5662 1091 5331 059 177 764 133 282 882 561 86 43 41 01

stneitaP1829

stnemtaerTllA
6253 5532 4261 8411 219 365 393 123 933 581 87 04 71 41

stneitaP515,11

dnalaeZweN

tnemtaerTts1
145 534 673 013 442 002 461 27 241 15 42 72 6 21

stneitaP4062

stnemtaerTllA
076 715 344 143 472 912 871 77 351 85 92 82 8 81

stneitaP3103

Figure 93 New Zealand

8991-1991stneitaPDPACfowolFdnakcotS

1991 2991 3991 4991 5991 6991 7991 8991

DPACotwenstneitaP 851 461 671 122 312 422 812 942
tnemtaerTsisylaiDtsriF 001 211 98 431 431 721 311 741

)DPI/DH(sisylaiDsuoiverP 55 54 28 87 47 19 001 99
tnalpsnarTdeliaF 3 7 5 9 5 6 5 3

detnalpsnarT 43 54 32 03 34 64 93 23
shtaeD 84 16 88 29 101 67 19 99

detnalpsnarTreveN 44 75 08 38 79 07 78 49
tnalpsnarTsuoiverP 4 4 8 9 4 6 4 4

)21/21>(tuOsrefsnarTtnenamreP 23 32 73 63 75 17 38 18
)21/21<(srefsnarTyraropmeT 4 8 22 82 8 92 94 73

rebmeceD13tagnisylaiDstneitaP 333 673 414 684 105 435 845 595
rebmeceD13emoHtagnisylaiDstneitaP 523 963 704 184 794 035 245 985

DP/DHstneitaPsisylaiDemoHllafo% %26 %56 %96 %37 %27 %17 %17 %27
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Figure 96 Australia

8991-1991stneitaPDPACfowolFdnakcotS

spuorGegA 1991 2991 3991 4991 5991 6991 7991 8991

stneitaPweN H

sraey41-00 01 11 41 51 11 6 3 4
sraey42-51 92 12 62 42 32 51 81 61
sraey43-52 73 84 54 15 34 34 64 93
sraey44-53 05 27 46 55 101 97 86 96
sraey45-54 47 48 08 811 231 99 79 501
sraey46-55 651 861 281 941 271 451 441 931
sraey47-56 541 641 391 191 491 312 002 112
sraey48-57 71 91 63 74 25 85 27 48
sraey49-58 2 0 1 2 2 4 0 2

latoT 025 965 146 256 037 176 846 966

gnisylaiDstneitaP

sraey41-00 41 01 31 21 9 7 3 1
sraey42-51 72 03 93 24 83 43 23 52
sraey43-52 66 77 77 68 08 47 58 28
sraey44-53 301 321 721 821 261 761 261 441
sraey45-54 311 631 251 781 532 732 332 032
sraey46-55 562 803 723 023 053 243 892 282
sraey47-56 982 103 473 204 734 364 164 254
sraey48-57 74 84 27 401 511 231 071 571
sraey49-58 1 1 1 3 4 5 2 5

latoT 529 4301 2811 4821 0341 1641 6441 6931

esaesiDlaneRyramirP H

sitirhpenoluremolG 471 712 291 991 542 802 902 312
yhtaporhpeNciseglanA 66 85 87 35 06 95 64 94

noisnetrepyH 25 15 47 57 56 49 18 18
esaesiDcitsycyloP 33 33 83 34 24 23 53 04

yhtaporhpeNxulfeR 12 53 53 23 33 13 43 03
yhtaporhpeNcitebaiD 48 89 211 631 271 651 161 161

suoenallecsiM 25 64 46 06 96 94 33 05
niatrecnU 83 13 84 45 44 24 94 54

latoT 025 965 146 256 037 176 846 966

H tnemtaertDPACtsrifgniviecerstneitapweN

8991-1991noitubirtsiDegA)%(noitroporP
spuorGegA 1991 2991 3991 4991 5991 6991 7991 8991

stneitaPweN

sraey41-00 %2 %2 %2 %2 %2 %1 %1< %1<
sraey42-51 %6 %4 %4 %4 %3 %2 %3 %2
sraey43-52 %7 %8 %7 %8 %6 %6 %7 %6
sraey44-53 %01 %31 %01 %8 %41 %21 %11 %01
sraey45-54 %41 %51 %31 %81 %81 %41 %51 %61
sraey46-55 %03 %92 %82 %32 %32 %32 %22 %12
sraey47-56 %82 %62 %03 %92 %72 %23 %13 %23
sraey48-57 %3 %3 %6 %7 %7 %9 %11 %31
sraey49-58 %1< %0 %1< %1 %1< %1 %0 %1<

latoT %001 %001 %001 %001 %001 %001 %001 %001

gnisylaiDstneitaP

sraey41-00 %2 %1 %1 %1 %1 %1< %1< %1<
sraey42-51 %3 %3 %3 %3 %3 %2 %2 %2
sraey43-52 %7 %7 %7 %7 %6 %5 %6 %6
sraey44-53 %11 %21 %11 %01 %11 %11 %11 %01
sraey45-54 %21 %31 %31 %51 %61 %61 %61 %61
sraey46-55 %82 %03 %72 %52 %42 %32 %12 %02
sraey47-56 %13 %92 %23 %13 %13 %23 %23 %23
sraey48-57 %5 %5 %6 %8 %8 %9 %21 %31
sraey49-58 %1< %1< %1< %1< %1< %1< %1< %1<

latoT %001 %001 %001 %001 %001 %001 %001 %001
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Figure 97 New Zealand

8991-1991stneitaPDPACfowolFdnakcotS

spuorGegA 1991 2991 3991 4991 5991 6991 7991 8991

stneitaPweN H

sraey41-00 5 5 6 4 5 5 1 5
sraey42-51 6 7 3 7 9 21 7 8
sraey43-52 11 31 12 32 61 21 01 81
sraey44-53 02 62 32 33 72 82 12 02
sraey45-54 73 63 63 35 55 75 74 54
sraey46-55 65 74 45 86 45 36 95 08
sraey47-56 91 82 13 13 04 44 36 95
sraey48-57 4 2 2 2 7 3 9 31
sraey49-58 0 0 0 0 0 0 1 1

latoT 851 461 671 122 312 422 812 942

gnisylaiDstneitaP

sraey41-00 7 01 8 6 6 0 1 1
sraey42-51 31 11 01 21 31 91 12 81
sraey43-52 42 13 93 64 14 83 53 53
sraey44-53 74 25 56 47 77 56 95 36
sraey45-54 97 48 88 311 521 531 721 421
sraey46-55 601 111 911 831 531 061 061 471
sraey47-56 35 96 37 58 19 201 911 441
sraey48-57 4 8 21 21 31 51 52 33
sraey49-58 0 0 0 0 0 0 1 3

latoT 333 673 414 684 105 435 845 595

esaesiDlaneRyramirP H

sitirhpenoluremolG 03 15 33 55 16 94 54 64
yhtaporhpeNciseglanA 2 2 1 2 0 0 0 1

noisnetrepyH 91 42 72 82 13 52 63 53
esaesiDcitsycyloP 9 4 01 8 6 71 8 01

yhtaporhpeNxulfeR 8 21 8 9 6 51 7 7
yhtaporhpeNcitebaiD 56 15 66 78 08 09 79 121

suoenallecsiM 41 31 71 42 12 12 71 51
niatrecnU 11 7 41 8 8 7 8 41

latoT 851 461 671 122 312 422 812 942

H tnemtaertDPACtsrifgniviecerstneitapweN

8991-1991noitubirtsiDegA)%(noitroporP

spuorGegA 1991 2991 3991 4991 5991 6991 7991 8991

stneitaPweN

sraey41-00 %3 %3 %3 %2 %2 %2 %1< %2
sraey42-51 %3 %4 %2 %3 %4 %5 %3 %3
sraey43-52 %7 %8 %21 %01 %8 %5 %5 %7
sraey44-53 %31 %61 %31 %51 %31 %31 %01 %8
sraey45-54 %32 %22 %02 %52 %62 %62 %22 %81
sraey46-55 %53 %92 %13 %03 %52 %82 %62 %33
sraey47-56 %21 %71 %81 %41 %91 %02 %92 %42
sraey48-57 %3 %1 %1 %1 %3 %1 %4 %5
sraey49-58 %0 %0 %0 %0 %0 %0 %1< %1<

latoT %001 %001 %001 %001 %001 %001 %001 %001

gnisylaiDstneitaP

sraey41-00 %2 %3 %2 %1 %1 %0 %1< %1<
sraey42-51 %4 %3 %2 %2 %3 %4 %4 %3
sraey43-52 %7 %8 %9 %01 %8 %7 %6 %6
sraey44-53 %41 %41 %61 %51 %51 %21 %11 %11
sraey45-54 %42 %22 %12 %32 %52 %52 %32 %12
sraey46-55 %23 %03 %92 %92 %72 %03 %92 %92
sraey47-56 %61 %81 %81 %81 %81 %91 %22 %42
sraey48-57 %1 %2 %3 %2 %3 %3 %5 %6
sraey49-58 %0 %0 %0 %0 %0 %0 %1< %1<

latoT %001 %001 %001 %001 %001 %001 %001 %001
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Figures 98 and 99

Figures 100 and 101

Figures 102 and 103

Figures 104 and 105
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The prescribed dose of peritoneal dialysis rose steadily
over the years 1995 to 1997, but is now showing signs of
stabilising in most BMI groups in both Australia and
New Zealand, suggesting that tolerable volume limits are
being reached.
In 1995 most patients used 56 litres per week (4 x 2
litres per day) regardless of body size.

In 1998 more than 60% of patients who were large
(BMI  > 30) in both countries were receiving
> 70 litres per week (> 4 x 2.5 litres per day,
or > 5 x 2 litres per day), In contrast approximately 35%
of those with average BMI (20 to 24.9) were on larger
daily volumes (> 70 L./week).

CAPD LITRES PER WEEK
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Relationship of BMI to Weekly Dialysate Volume
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PERITONITIS

Figure 108 Australia and New Zealand
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AUSTRALIA    See Figures 108-110.

The median survival peritonitis free period remains
approximately 16 months overall with 22% of patients
completely free of peritonitis by three years.

There is a striking difference between Caucasoid and
Aboriginal, Maori and Pacific Islander peritonitis free
periods. These trends are evident both in 1991-1995 and
1995-1999 cohorts of patients in the age groups 35-54
years and 55-64 years.

NEW ZEALAND    See Figures 108-110.

The median survival peritonitis free period is approxi-
mately 12 months overall with 19% of patients remaining
completely free of peritonitis by three years. There has
been a statistically significant (p=0.0001) improve-
ment in peritonitis free survival in patients commenc-
ing in the period 1995-1999 aged 35-54 years in
comparison to the same age group commencing in the
period 1991-1995.

Median peritonitis free survival is lower for Maori and
Pacific Islanders in comparison with those of Caucasoid
origin.

Figure 107 Australia and New Zealand
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Figure 109

Figure 110
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In Australia smaller (BMI <25) Caucasoid men and
women are more likely to remain on PD longer than
larger people. This trend is not apparent with Aborigi-

Figure 111 Australia and New Zealand
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Peritoneal dialysis is a self-care therapy utilising a limited
single dialysing space, and technique failure resulting in
transfer to haemodialysis is related to factors which
compromise the use of this dialysing space (infection,
technical factors), the patients ability to continue with
the therapy (social) or the efficiency of treatment.

In Figure 112 primary and secondary reasons for
technique failure are shown grouped into four major
categories of infection, dialysis, technical and social.
Reporting of secondary reasons is likely to be incom-
plete. A list of other reasons for technique failure is
provided as a separate Figure 113.

There are significant differences in technique survival
related to race. We have previously demonstrated (1998)
that in both New Zealand and Australia diabetics have a
reduced survival in comparison to non-diabetics.
However, in New Zealand where the majority of Pacific
Islander and Maori dialysis patients are diabetic and
constitute half of all patients, it is clear from Figure
116 that three year survival for the age group 19-54
years is similarly poor in both diabetic and non-
diabetic Maori and Pacific Islanders suggesting that at
least in this (largest) age group the effect on technique
survival is related to race rather than to diabetes.

Figure 112 Australia and New Zealand
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BODY MASS INDEX

nal, Maori and Pacific Islanders.  In New Zealand there
are no differences in technique survival related to
BMI.

TECHNIQUE SURVIVAL

CENSORED FOR DEATH OR TRANSPLANTATION
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Figure 113 Australia and New Zealand
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HAEMODIALYSIS
DR PETER KERR

MONASH MEDICAL CENTRE, VICTORIA

STOCK AND FLOW

Figure 117 Australia and New Zealand

AUSTRALIA

The annual stock and flow of haemodialysis patients
during the period 1991-98 is shown in Figures 117
and 118.

There were 3915 patients (208 per million) receiv-
ing treatment at 31st December 1998, an increase of
10% (8% in 1997); 39% hospital based (41%  in
1997), 44% in satellite (limited or self care) centres
(41% in 1997) and 17% at home (18% in 1997). The
proportion of patients receiving satellite
haemodialysis continued to grow, this year by 19%,
compared to the previous year (12% in 1997 and
17% in 1996).

The proportion of all dialysis patients who were
using home haemodialysis in each State, shown in
Figure 117, was less than 10%  except for New
South Wales/ACT 21%. No State had a rise in the
proportion of patients receiving haemodialysis at
home.

A total of 1391 patients received haemodialysis for
the first time during the year, a 10% increase; 84%
had no previous dialysis nor a transplant. The modal
age group was 65-74 years (27%). See Figure 128.

Of the 3915 patients dialysing, 37% were 65 years
or over, 11% less than 35 years old. There was a 47%
increase in the number of new patients commencing
haemodialysis aged 75 years or more. See Figure
121 and 128. The proportion of all dialysis patients
in each age group who were using haemodialysis is
shown in Figure 122. For more detail regarding age
and mode of haemodialysis in each State see Appen-
dix II at Website (www.anzdata.org.au).

There were 357 transplants, a 1% increase from 352
in 1997, c.f. growth in haemodialysis patients
numbers of 10%.

There were 597 deaths, representing 15.9 deaths per
100 patient years (11.3% of patients at risk). See
Figure 119. For more detail of cause of death see
Appendix II at Website (www.anzdata.org.au).

NEW ZEALAND

The annual stock and flow of haemodialysis patients
during the period 1991-98 is shown in Figures 123,
124, 129.

There were 486 patients (128 per million) receiving
treatment at 31st December 1998, a 10% increase
(17% in 1997). Hospital based haemodialysis de-
creased to 49% of all haemodialysis (54% in 1997),
and home dialysis decreased to 41% (43% in 1997).
Modal age group 55-64 years (26%): 18% >65 years;
15% <35 years. See Figure 126. The proportion of all
dialysis patients who were using home haemodialysis
is shown in Figure 129.

There were 262 patients who received haemodialysis
for the first time, a 4% decrease from 1997, 76%
having their initial dialysis treatment. Modal age
group 45-64 years (51%), 14% <35 years, 21% >65
years. See Figure 124 and 125 and Appendix III at
Website (www.anzdata.org.au).

Fifty nine haemodialysis patients received transplants
in 1998 (63 in 1997), 12% of all patients dialysing,
16% of patients <65 years dialysed.

There were 73 deaths, 15.6 deaths per 100 patient
years, (9.7% of patients at risk); more in the young
and old groups. See Figure 124.

Permanent transfers for >12 months remained steady
at 117 (116 in 1997). The proportion of dialysis
patients in each age group using haemodialysis is
shown in Figure 127. Most middle aged and elderly
patients used peritoneal dialysis.

There was a moderate increase (27%) in the number
of permanent transfers (> 12 months). The majority
(77%) of all transfers were permanent.

sisylaidomeaHemoH)%(noitroporP
8991-1991stneitaPsisylaiDDPdnaDHllafO

etatS 1991 2991 3991 4991 5991 6991 7991 8991

dnalsneeuQ %6 %6 %6 %5 %4 %3 %3 %3
TCA/selaWhtuoSweN %72 %52 %52 %22 %12 %12 %12 %12

airotciV %22 %12 %02 %71 %41 %31 %01 %01
ainamsaT %5 %3 %5 %3 %1 %1 %1 %2

ailartsuAhtuoS %11 %11 %11 %9 %8 %7 %5 %4
yrotirreTnrehtroN %0 %0 %0 %0 %0 %0 %0 %0
ailartsuAnretseW %8 %01 %9 %8 %8 %7 %7 %5

ailartsuA %91 %81 %71 %51 %41 %31 %21 %21

dnalaeZweN %23 %92 %52 %22 %02 %02 %91 %81
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Figure 119 Australia

8991-1991stneitaPsisylaidomeaHfowolFdnakcotS

1991 2991 3991 4991 5991 6991 7991 8991

sisylaidomeaHotwenstneitaP 767 788 669 8111 6411 5121 5621 1931

tnemtaerTsisylaiDtsriF 806 927 867 229 659 6101 5601 4611
)DPAC/DP(sisylaiDsuoiverP 631 431 971 871 761 571 281 102

tnalpsnarTdeliaF 32 42 91 81 32 42 81 62

detnalpsnarT 913 143 223 103 792 923 253 753

shtaeD 772 313 563 093 124 234 925 795

detnalpsnarTreveN 412 752 303 533 273 273 764 335
tnalpsnarTsuoiverP 36 65 26 55 94 06 26 46

)21/21>(tuOsrefsnarTtnenamreP 921 061 391 622 832 052 282 953

)21/21<(srefsnarTyraropmeT 08 88 801 121 201 931 521 801
rebmeceD13tagnisylaiDstneitaP 3612 6032 4842 6572 2103 7033 2753 5193

rebmeceD13emoHtagnisylaiDstneitaP 785 116 546 526 726 246 536 356
)DP/DH(stneitaPsisylaiDemoHllafo% %93 %73 %53 %33 %03 %92 %92 %92
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Figure 122

Figure 120 Figure 121
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Figure 124 New Zealand

8991-1991stneitaPsisylaidomeaHfowolFdnakcotS

1991 2991 3991 4991 5991 6991 7991 8991

sisylaidomeaHotwenstneitaP 221 441 861 231 561 791 472 262

tnemtaerTsisylaiDtsriF 801 221 821 301 331 441 881 991
)DPAC/DP(sisylaiDsuoiverP 31 91 53 32 82 74 37 45

tnalpsnarTdeliaF 1 3 5 6 4 6 31 9

detnalpsnarT 93 26 15 84 14 23 36 95

shtaeD 04 95 74 34 35 65 16 37

detnalpsnarTreveN 62 84 43 43 04 54 75 56
tnalpsnarTsuoiverP 41 11 31 9 31 11 4 8

)21/21>(tuOsrefsnarTtnenamreP 24 83 85 16 05 28 611 711

)21/21<(srefsnarTyraropmeT 11 5 12 22 11 31 12 42

rebmeceD13tagnisylaiDstneitaP 892 892 603 392 723 673 044 684
rebmeceD13emoHtagnisylaiDstneitaP 202 491 971 471 271 291 091 991
)DP/DH(stneitaPsisylaiDemoHllafo% %83 %43 %03 %62 %52 %62 %52 %42
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Figure 127

Figure 125 Figure 126

Figure 123
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Figure 128 Australia

8991-1991stneitaPsisylaidomeaHfowolFdnakcotS

spuorGegA 1991 2991 3991 4991 5991 6991 7991 8991

stneitaPweN H

sraey41-00 5 6 5 11 21 21 01 6
sraey42-51 35 26 05 06 85 34 45 44
sraey43-52 17 101 49 89 101 901 011 701
sraey44-53 511 301 221 151 931 541 961 871
sraey45-54 341 361 461 802 412 102 791 552
sraey46-55 291 042 542 642 842 862 272 682
sraey47-56 461 581 432 882 182 133 443 553
sraey48-57 42 72 15 45 98 301 801 651
sraey49-58 0 0 1 2 1 3 1 4

latoT 767 788 669 8111 3411 5121 5621 1931

gnisylaiDstneitaP

sraey41-00 8 6 4 21 41 21 01 6
sraey42-51 29 201 701 901 701 501 89 49
sraey43-52 122 242 362 882 892 003 913 423
sraey44-53 013 413 943 683 514 164 584 425
sraey45-54 714 424 654 494 845 285 336 707
sraey46-55 715 445 555 716 066 617 277 138
sraey47-56 805 765 136 896 177 868 729 6001
sraey48-57 09 701 811 051 591 952 613 604
sraey49-58 0 0 1 2 4 4 21 71

latoT 3612 6032 4842 6572 2103 7033 2753 5193

esaesiDlaneRyramirP H

sitirhpenoluremolG 192 743 743 104 604 524 144 064
yhtaporhpeNciseglanA 69 47 101 18 97 87 76 38

noisnetrepyH 95 37 08 211 29 341 551 961
esaesiDcitsycyloP 35 67 47 87 89 38 27 29

yhtaporhpeNxulfeR 74 65 45 65 15 45 16 26
yhtaporhpeNcitebaiD 29 901 731 191 312 122 952 503

suoenallecsiM 76 001 901 321 431 731 331 531
niatrecnU 26 25 46 67 07 47 77 58

latoT 767 788 669 8111 3411 5121 5621 1931

H tnemtaertsisylaidomeahtsrifgniviecerstneitapweN

8991-1991noitubirtsiDegA)%(noitroporP
spuorGegA 1991 2991 3991 4991 5991 6991 7991 8991

stneitaPweN

sraey41-00 %1< %1< %1< %1 %1 %1 %1 %1<
sraey42-51 %7 %7 %5 %5 %5 %4 %4 %3
sraey43-52 %9 %11 %01 %9 %9 %9 %9 %8
sraey44-53 %51 %21 %31 %31 %21 %21 %31 %31
sraey45-54 %91 %81 %71 %91 %91 %61 %61 %81
sraey46-55 %52 %72 %52 %22 %12 %22 %12 %12
sraey47-56 %22 %12 %42 %62 %52 %72 %72 %62
sraey48-57 %3 %3 %5 %5 %8 %8 %9 %11
sraey49-58 %0 %1< %1< %1< %1< %1< %1< %1<

latoT %001 %001 %001 %001 %001 %001 %001 %001

gnisylaiDstneitaP

sraey41-00 %1< %1< %1< %1< %1< %1< %1< %1<
sraey42-51 %4 %4 %4 %4 %4 %3 %3 %2
sraey43-52 %01 %11 %11 %01 %01 %9 %9 %8
sraey44-53 %51 %41 %41 %41 %41 %41 %31 %31
sraey45-54 %91 %81 %81 %81 %81 %81 %81 %81
sraey46-55 %42 %32 %22 %32 %22 %22 %22 %12
sraey47-56 %32 %52 %52 %52 %62 %62 %62 %62
sraey48-57 %4 %5 %5 %5 %6 %8 %9 %01
sraey49-58 %0 %1< %1< %1< %1< %1< %1< %1<

latoT %001 %001 %001 %001 %001 %001 %001 %001
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Figure 129 New Zealand

8991-1991stneitaPsisylaidomeaHfowolFdnakcotS

spuorGegA 1991 2991 3991 4991 5991 6991 7991 8991

stneitaPweN H

sraey41-00 2 0 0 2 1 0 2 3
sraey42-51 7 31 31 8 5 71 31 31
sraey43-52 81 81 62 02 41 01 92 32
sraey44-53 51 91 92 91 22 63 13 53
sraey45-54 82 92 73 43 74 44 66 45
sraey46-55 63 24 04 33 94 74 76 97
sraey47-56 31 12 02 51 42 83 95 64
sraey48-57 3 2 3 1 3 5 7 9
sraey49-58 0 0 0 0 0 0 0 0

latoT 221 441 861 231 561 791 472 262

gnisylaiDstneitaP

sraey41-00 0 0 0 1 0 0 2 4
sraey42-51 32 52 12 81 51 02 91 81
sraey43-52 84 64 15 84 84 74 45 15
sraey44-53 84 25 35 45 06 17 38 001
sraey45-54 17 17 97 56 97 49 801 99
sraey46-55 37 46 95 46 87 08 201 621
sraey47-56 23 53 83 93 14 75 36 47
sraey48-57 3 5 5 4 6 7 9 41
sraey49-58 0 0 0 0 0 0 0 0

latoT 892 892 603 392 723 673 044 684

esaesiDlaneRyramirP H

sitirhpenoluremolG 13 64 25 54 35 95 66 65
yhtaporhpeNciseglanA 1 1 0 0 0 1 1 2

noisnetrepyH 81 32 81 81 51 62 92 03
esaesiDcitsycyloP 6 21 9 4 11 11 61 71

yhtaporhpeNxulfeR 11 9 11 2 6 4 91 11
yhtaporhpeNcitebaiD 83 13 45 14 75 76 701 401

suoenallecsiM 21 71 61 51 51 71 52 22
niatrecnU 5 5 8 7 8 21 11 02

latoT 221 441 861 231 561 791 472 262

H tnemtaertsisylaidomeahtsrifgniviecerstneitapweN

8991-1991noitubirtsiDegA)%(noitroporP

spuorGegA 1991 2991 3991 4991 5991 6991 7991 8991

stneitaPweN

sraey41-00 %2 %0 %0 %2 %1< %0 %1< %1
sraey42-51 %6 %9 %8 %6 %3 %9 %5 %5
sraey43-52 %41 %31 %61 %51 %9 %5 %11 %9
sraey44-53 %21 %31 %71 %41 %31 %91 %11 %31
sraey45-54 %32 %02 %22 %62 %92 %32 %42 %12
sraey46-55 %03 %92 %42 %62 %92 %32 %52 %03
sraey47-56 %11 %51 %21 %11 %51 %91 %12 %81
sraey48-57 %2 %1 %1 %1< %2 %2 %3 %3
sraey49-58 %0 %0 %0 %0 %0 %0 %0 %0

latoT %001 %001 %001 %001 %001 %001 %001 %001

gnisylaiDstneitaP

sraey41-00 %0 %0 %0 %1< %0 %0 %1 %1
sraey42-51 %8 %8 %7 %6 %5 %5 %4 %4
sraey43-52 %61 %61 %71 %61 %51 %31 %21 %01
sraey44-53 %61 %81 %71 %91 %81 %91 %91 %12
sraey45-54 %42 %42 %62 %22 %42 %52 %52 %02
sraey46-55 %52 %12 %91 %22 %42 %12 %32 %62
sraey47-56 %11 %21 %21 %31 %21 %51 %41 %51
sraey48-57 %1< %1 %2 %1 %2 %2 %2 %3
sraey49-58 %0 %0 %0 %0 %0 %0 %0 %0

latoT %001 %001 %001 %001 %001 %001 %001 %001
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Figure 130 Australia and New Zealand

AUSTRALIA   Figures 130 and 131

The trend towards a prescribed blood flow rate of 300
mls/minute or higher has accelerated rapidly from
approximately 15% of all patients in 1994 to 60% in
1999; only 10% were now prescribed less than 250
mls/minute.

9991-2991)etunim/slm(setaRwolFdoolB

.oN

stP

etuniM/slM

051< 991-051 942-002 992-052 943-003 993-053 994-004 054>

ailartsuA

9991hcraM 9204 %1< %1< %01 %92 %15 %8 %1 %1<
8991hcraM 0953 %1< %1< %01 %33 %94 %6 %1< %0
7991hcraM 2433 %1< %1< %51 %73 %34 %4 %1< %1<
6991hcraM 1403 %1< %1< %81 %54 %33 %3 %1< %1<
5991hcraM 5672 %1< %1 %42 %05 %22 %1 %1< %1<
4991hcraM 7452 %1< %2 %93 %44 %31 %1 %1< %1<
3991hcraM 8722 %1< %2 %14 %34 %21 %1< %1< %1<
2991hcraM 5712 %1< %2 %74 %24 %7 %1< %1< %1<

dnalaeZweN

9991hcraM 105 %0 %0 %52 %04 %62 %8 %0 %0
8991hcraM 144 %1< %1< %52 %44 %82 %2 %0 %0
7991hcraM 093 %0 %1< %03 %74 %12 %1< %0 %0
6991hcraM 253 %0 %1 %24 %15 %5 %1< %0 %0
5991hcraM 792 %0 %1< %34 %15 %4 %1< %1< %0
4991hcraM 692 %0 %1< %15 %54 %2 %1 %1< %0
3991hcraM 882 %0 %1 %45 %93 %4 %1< %1 %0
2991hcraM 392 %0 %0 %65 %93 %2 %1< %2 %0

NEW ZEALAND   Figures 130 and 131

In 1999, 34% of patients were using 300 ml/minute or
higher compared to 6% in 1996. A considerable
proportion (25%) still used <250 mls/minute, many of
these are receiving long session duration dialysis.

BLOOD FLOW RATES
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Figure 132 Australia and New Zealand

AUSTRALIA   See Figures 132-135.

Of the 4029 patients there were still 78 receiving
dialysis twice a week (2%); almost all patients (97%)
dialysed three times per week. There has not been a
significant trend to daily dialysis.

There was a continuing trend towards longer duration
of each dialysis treatment. Of the patients dialysing
three times per week 32% were dialysing for five hours
or longer (31% 1997) ; only 8% (9% 1997) received
less than four hours. Forty four percent of patients
dialysed for 4-4.4 hours. Amongst patients dialysing
only twice per week, 22% received less than four
hours, and only 1% more than five hours each treat-
ment.

The median weekly dialysis treatment period of all
haemodialysis patients was 12 hours; range 4-25 hours.

NEW ZEALAND   See Figures 132-135.

There were 501 patients (97%) dialysing three times
per week.

The majority dialysed for five hours or more, three
times a week; most of the remainder dialysed for four
hours.

Only five patients (1%) dialysed less than four hours
thrice weekly.

The trend was towards five hours as the standard
treatment. Median weekly treatment was 15 hours,
range 8-30 hours per week.

FREQUENCY AND HOURS OF DIALYSIS

Figure 133 Australia and New Zealand

9991-raM-13keeWrePstnemtaerTforebmuNdnanoitaruD

yrtnuoC
snoisseS

keewrep

tnemtaerThcaEfosruoH
latoT

5.2< 9.2-5.2 4.3-3 9.3-5.3 4.4-4 9.4-5.4 4.5-5 9.5-5.5 4.6-6 5.6>

ailartsuA

1 0 0 0 0 3 0 0 0 0 0 3
2 0 1 9 7 83 8 41 0 1 0 87
3 3 3 421 091 7371 936 2301 021 46 9 1293
4 1 0 1 2 8 4 3 1 0 0 02
5 0 1 0 0 0 0 1 0 0 0 2
6 4 0 1 0 0 0 0 0 0 0 5

latoT 8 5 531 991 6871 156 0501 121 56 9 9204

weN

dnalaeZ

1 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 2 0 8 0 0 0 01
3 0 0 4 1 761 75 081 41 42 14 884
4 0 0 0 0 0 0 3 0 0 0 3

latoT 0 0 4 1 961 75 191 41 42 14 105

9991-4991)raM-13tA(keeWrePsnoisseSforebmuN

yrtnuoC
snoisseS

keewrep
4991 5991 6991 7991 8991 9991

ailartsuA

1 8 3 1 5 3 3
2 721 68 401 001 48 87
3 8932 7662 4292 2223 9743 6093
5.3 0 0 1 1 8 51

4 41 9 8 41 51 02
5 0 0 0 0 1 2
6 0 0 0 0 0 5

latoT 7452 5672 1403 2433 0953 9204

dnalaeZweN

1 1 1 0 0 1 0
2 03 71 12 21 41 01
3 362 372 323 273 914 884
5.3 0 0 3 0 0 0

4 2 6 5 6 7 3

latoT 692 792 253 093 144 105
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Figure 134 Australia and New Zealand

99-raM-13keeWrePsisylaidomeaHfonoitaruD

yrtnuoC stP.oN
keeWrePsisylaidomeaHfosruoH

9< 11-9 41-21 71-51 02-81 32-12 62-42 72>

ailartsuA 1593 %2 %8 %95 %92 %2 %1< %1< 0

dnalaeZweN 105 %1< %3 %54 %93 %6 %3 %3 %1

noitartlifaidomeahdnanoitartlifomeahnostneitapsedulcxE

MEMBRANE TYPE AND SURFACE AREAS

AUSTRALIA   See Figures 136-137

The trend away from cuprophan continues (11% of
total, down from 17% in March 1998). The major
change was a surge in the use of low flux polysulfone
now 37%. Only 10% of patients receive high flux
dialysis, with only cellulose triacetate gaining a small
amount of ground (from 6% to 7% over the last year).

The trend to larger surface area dialysers continues, in
part due to the increased use of polysulfone dialysers
which require a larger surface area to achieve adequate
clearances.

NEW ZEALAND   See Figures 136-137

The cuprophan usage declined to 21% in 1999 (41% in
1998) while that of haemophan and low flux
polysulphone increased to 39% and 28% respectively.
High flux dialysis is almost non-existent.

Figure 135

Figure 136
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Figure 138 Australia and New Zealand

Since we have been collecting URR data, there has
been an increase in the number of Australian
patients achieving a URR > 65%, to 75% of the
total (68% in 1998). There are still too many
abstainers in New Zealand to make a valid
comment.

sisylaidomeaHnoevilAstneitaPfo)RRU(oitaRnoitcudeRaerU
99-raM-13dna79-peS-03tA

detropeR

RRU

ailartsuA dnalaeZweN

79-peS-03 89-raM-13 89-peS-03 99-raM-13 79-peS-03 89-raM-13 89-peS-03 99-raM-13

%93-00 5 21 01 7 1 0 0 0
%94-04 53 04 04 33 6 7 2 4
%95-05 282 523 803 172 33 14 73 53
%46-06 724 194 274 415 23 13 65 35
%96-56 775 727 577 238 42 63 93 45
%97-07 008 4301 1021 2831 32 23 55 07
%001-08 39 021 771 402 0 6 8 9

stPlatoT 9122 9472 3892 3423 911 351 791 522

Figure 137 Australia and New Zealand

aerAecafruSybsepyTenarbmeMresylaidomeaH
99-raM-13sisylaidomeaHnostneitaP

epyTenarbmeMresylaiD
serteMerauqS

latoT
0.1< 4.1-0.1 7.1-5.1 9.1-8.1 9.1>

ailartsuA

etatecAesolulleC 21 241 502 22 97 )%11(064
etatecairTesolulleC 1 59 65 421 4 )%7(082

nahporpuC 71 931 632 0 93 )%11(134
etatecaiD 0 1 0 0 1 )%1<(2
enarbexE 0 0 7 31 0 )%1<(02

nahpomeaH 601 553 784 0 97 )%52(7201
remylop-oC/rehtE/etanobraC/yloP 0 85 0 51 0 )%2(37

xulfyloP 0 1 0 0 0 )%1<(1
noitartlifaid-omeaHedimayloP 0 2 9 0 5 )%1<(61

xulFhgiH-enohplusyloP 0 25 0 37 0 )%3(521
xulFwoL-enohplusyloP 03 582 594 176 0 )%73(1841

enahtnysyloP 0 28 0 0 0 )%2(28
xelferuS 1 92 0 1 0 )%1(13

latoT 761 1421 5941 919 702 )%001(9204

dnalaeZweN

etatecAesolulleC 0 02 81 0 0 )%8(83
nahporpuC 7 43 06 3 0 )%12(401
nahpomeaH 0 35 96 43 14 )%93(791

remylop-oC/rehtE/etanobraC/yloP 0 71 0 5 0 )%4(12
xulFwoL-enohplusyloP 26 94 2 82 0 )%82(141

latoT 96 371 941 96 14 )%001(105

Overall, data has not been reported on about 17% of
patients in Australia and 54% in New Zealand.
Abstaining units are encouraged to participate in this
aspect of the survey so that meaningful data can be
reported.

UREA REDUCTION RATIO (URR)

���

���

���

���

����

� � � � �� �� ��

���

���

���

���

����

������
������

������
������

�������
������

8UHD�5HGXFWLRQ�5DWLR�6XUYLYDO
��6HSW��������0DUFK����������

0RQWKV

�������YV�����������S �������
�������YV����������S �������
�������YV����������S �������

$XVWUDOLD

���

���

���

���

����

� � � � �� �� ��

���

���

���

���

����

������
�����

������
�����

�������
�����

8UHD�5HGXFWLRQ�5DWLR�6XUYLYDO
��6HSW��������0DUFK����������

0RQWKV

�������YV�����������S �������
�������YV����������S �������
�������YV����������S �������

1HZ�=HDODQG

Figure 139



60

ANZDATA Registry 1999 Report__________________________                                                       __________________________

TRANSPLANTATION

RENAL TRANSPLANTS PERFORMED IN 1998

noitatnalpsnarTlaneRfoyrammuS

stnalpsnarT

ailartsuA

8991-3691

dnalaeZweN

8991-5691

demrofreP gninoitcnuF H demrofreP gninoitcnuF H

revadaC

tsriF 5738 5533 1551 395
dnoceS 8531 284 913 38

drihT 902 37 06 81
htruoF 92 21 6 2

htfiF 2 2 0 0

ronoDgniviL

tsriF 2721 758 433 512
dnoceS 521 58 33 02

drihT 51 01 3 3
htruoF 3 3 0 0

htfiF 1 1 0 0

latoT 98311 0884 6032 439

H dedulcnitonpuwollofottsoL

Figure 140 Australia and New Zealand

AUSTRALIA

The 517 operations performed in 1998 is a small increase
over the last few years (a rise of 3% over 1997). This
represents a transplant rate of 28 per million of popula-
tion (27 per million in 1997 and 26 per million in
1996). (Figure 144). The improvement in the trans-
plant rate over the last three years has been due to an
increase in the proportion of living donor transplants
(31% in 1998, 29% in 1997, 24% in 1996).

The proportion of patients receiving dialysis who were
transplanted in 1998 was 7.4% compared to 7.7% in
1997. (Figure 143). For dialysing patients in the 15-59
year age group, the percentage was 12.2% in 1998 and
12.6% 1997. (Figure 143).

Of the kidneys transplanted, 85% were for primary
recipients. This percentage has remained relatively
constant over the last decade, varying between 82%
and 88%.

NEW ZEALAND

The number of operations (106) performed in 1998
represents a transplant rate of 28 per million (a decrease
of 6% from 1997). (Figure 144).

The percentage of living donors was 29% of all opera-
tions. These figures are similar to those seen in Austra-
lia for that year.

The number of operations represents 7.5% of all
dialysed patients and 9.5% of dialysed patients in the
age group 15-59 years. (Figure 143). Of the grafts
performed in 1998, 90% were to primary recipients.

&DGDYHU�DQG�/LYLQJ�'RQRU�7UDQVSODQWV
$XVWUDOLD�������������
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Figure 141
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Figure 142 Australia and New Zealand

sronoDgniviL)(snoitarepOtnalpsnarTlaneRforebmuN

raeY
ailartsuA dnalaeZweN

ts1 dn2 dr3 ht4 ht5 latoT ts1 dn2 dr3 ht4 latoT

3691 5 1 0 0 0 )1(6 0 0 0 0 0
4691 2 0 0 0 0 )0(2 0 0 0 0 0
5691 21 1 1 0 0 )3(41 1 0 0 0 )1(1
6691 81 2 0 0 0 )5(02 01 3 0 0 )0(31
7691 96 2 0 0 0 )2(17 81 4 1 0 )1(32
8691 79 01 0 0 0 )0(701 71 4 0 0 )2(12
9691 941 21 0 0 0 )0(161 93 5 0 0 )0(44
0791 861 21 2 0 0 )1(281 12 3 1 0 )0(52
1791 702 22 1 0 0 )1(032 62 6 0 0 )1(23
2791 381 61 0 0 0 )2(991 34 8 0 0 )1(15
3791 312 03 1 0 0 )7(442 05 01 2 0 )0(26
4791 422 53 4 0 0 )6(362 53 5 1 0 )3(14
5791 172 92 3 1 0 )7(403 16 31 0 0 )2(47
6791 322 14 4 0 0 )01)862 83 31 1 0 )1(25
7791 562 75 4 0 0 )61(623 64 01 2 0 )4(85
8791 962 34 2 0 0 )71(413 34 11 3 0 )11(75
9791 392 53 5 0 0 )43(333 16 31 3 2 )61(97
0891 782 36 9 0 0 )63(953 75 31 4 0 )81(47
1891 603 885 9 1 0 )53(473 15 8 1 0 )01(06
2891 123 27 6 0 0 )35(993 84 71 0 0 )8(56
3891 272 36 01 2 0 )84(743 96 52 4 0 )11(89
4891 263 27 01 1 0 )84(544 36 11 0 0 )61(47
5891 813 97 71 1 0 )63(514 06 52 3 0 )6(88
6891 663 36 7 2 0 )23(834 97 91 6 1 )31(501
7891 903 85 12 3 0 )93(193 75 71 4 1 )02(97
8891 193 26 01 2 1 )64(664 16 11 6 0 )8(87
9891 334 64 01 2 0 )84(194 17 11 1 0 )21(38
0991 783 54 9 2 0 )95(344 68 41 2 0 )32(201
1991 583 07 11 3 0 )77(964 26 01 4 1 )31(77
2991 304 75 31 3 0 )96(674 501 5 5 0 )71(511
3991 383 36 6 4 1 )46(754 96 31 2 0 )02(48
4991 483 14 21 2 1 )301(044 07 11 1 1 )02(38
5991 073 06 11 0 0 )39(144 48 7 3 0 )42(49
6991 614 05 9 0 0 )511(574 88 7 1 0 )62(69
7991 444 15 6 1 0 )441(205 101 01 1 0 )13(211
8991 244 26 11 2 0 )061(715 59 01 1 0 )13(601

Figure 143

Figure 144
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Figure 145 Australia and New Zealand

8991-ceD-13ot8991-naJ-1detnalpsnarTstneitaPfoegAdnarebmuNtfarG

ronoD

ecruoS
.oNtfarG

spuorGegA
latoT

40-00 41-50 42-51 43-52 44-53 45-54 46-55 47-56 48-57

ailartsuA

revadaC

1 1 6 51 54 26 19 16 21 0 392
2 1 2 5 21 41 11 6 1 0 25
3 0 0 1 3 6 1 0 0 0 11
4 0 0 0 1 0 0 0 0 0 1

ronoDgniviL
1 4 7 42 13 73 62 71 3 0 941
2 0 0 1 4 2 2 1 0 0 01
4 0 0 0 1 0 0 0 0 0 1

latoT 6 51 64 79 121 131 58 61 0 715

dnalaeZweN

revadaC
1 0 1 6 11 01 71 41 8 0 76
2 0 0 1 3 1 0 2 0 0 7
3 0 0 0 0 0 1 0 0 0 1

ronoDgniviL
1 1 2 3 9 3 9 0 1 0 82
2 0 0 0 2 1 0 0 0 0 3

latoT 1 3 01 52 51 72 61 9 0 601

AUSTRALIA

The median age of transplanted recipients in 1998
was 43 years compared to 42 years for 1997. Forty
nine percent of recipients fell into the 35-54 year
age group. Twenty percent of recipients in 1998 were
over 54 years of age compared to 22% in 1997.
Range 2-70 years. (Figure 145).

The transplantation rate per million for each age
group and as a percentage of dialysed patients for
each age group is shown in Figure 146 and 147.

NEW ZEALAND

The median age of transplant recipients in 1998 was
43 years compared with 46 years in 1997. (Figure
145). Recipients aged between 35 and 54 years
comprised 40% of the total. Twenty four percent of
recipients in 1998 were over 54 years of age. Range
3-73 years. (figure 146 and 147).

AGE OF RECIPIENTS
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Figure 148 Australia

Figure 149 New Zealand

8991-6891sraey95-51puorGegA-etaRnoitatnalpsnarT

raeY
diosacuaC lanigirobA stneitaPllA

desylaiD xT etaR desylaiD xT etaR desylaiD xT etaR

6891 9881 553 %7.81 86 31 %1.91 0702 193 %8.81
7891 2881 813 %8.61 88 51 %0.71 2012 643 %4.61
8891 0191 853 %7.81 39 91 %4.02 3712 704 %7.81
9891 0091 763 %3.91 321 81 %6.41 3122 224 %0.91
0991 2291 813 %5.61 641 81 %3.21 5622 373 %4.61
1991 3691 363 %4.81 061 21 %5.7 8232 104 %2.71
2991 6002 943 %3.71 581 71 %1.9 6442 204 %4.61
3991 8702 823 %7.51 322 01 %4.4 5752 573 %5.41
4991 5222 433 %0.51 272 21 %4.4 4082 963 %1.31
5991 1232 713 %6.31 323 31 %0.4 8992 563 %1.21
6991 1542 853 %6.41 363 8 %2.2 5913 204 %5.21
7991 6252 953 %2.41 414 81 %3.4 7633 624 %6.21
8991 9462 653 %4.31 444 62 %8.5 5453 534 %2.21

8991-6891sraey95-51puorGegA-etaRnoitatnalpsnarT

raeY
diosacuaC iroaM rednalsIcificaP stneitaPllA

desylaiD xT etaR desylaiD xT etaR desylaiD xT etaR desylaiD xT etaR

6891 592 16 %6.02 321 62 %1.12 53 5 %2.41 064 49 %4.02
7891 992 35 %7.71 821 31 %1.01 33 5 %1.51 664 27 %4.51
8891 992 35 %7.71 431 31 %7.9 44 7 %9.51 884 47 %1.51
9891 903 84 %5.51 151 21 %9.7 35 9 %9.61 725 27 %6.31
0991 813 86 %3.12 651 9 %7.5 26 8 %9.21 355 98 %0.61
1991 413 44 %0.41 881 51 %9.7 16 5 %1.8 975 76 %5.11
2991 633 08 %8.32 302 11 %4.5 46 3 %7.4 626 401 %6.61
3991 813 35 %6.61 112 4 %8.1 88 3 %4.3 246 36 %8.9
4991 713 25 %4.61 822 11 %8.4 69 5 %2.5 376 17 %5.01
5991 233 45 %3.61 142 11 %5.4 411 6 %2.5 827 87 %7.01
6991 743 85 %7.61 262 7 %6.2 031 7 %3.5 687 97 %0.01
7991 073 37 %7.91 082 9 %2.3 431 3 %2.2 928 19 %9.01
8991 073 06 %2.61 123 41 %3.4 151 7 %6.4 898 68 %5.9

RACE OF TRANSPLANT RECIPIENTS

AUSTRALIA   (Figure 148 and 150).

In the 15-59 year age group in 1998, 13.4% of dialysed
Caucasoid patients were transplanted. This figure has
fallen slowly over the last four years. For Australian
Aboriginals, the corresponding transplant rate for 1998
was 5.8%.  The absolute number (26) is the greatest
recorded and the percentage is the highest since 1992.

NEW ZEALAND   (Figure 149 and 150).

In the 15-59 year age group, 1998 has seen a continua-
tion of the rapid increase in number of Maori and
Pacific Islanders being accepted onto dialysis pro-
grams. The proportion of Maori and Pacific Islanders
in this age group who have received a renal transplant
in 1998 was 4.3% and 4% respectively, compared to
16.2% for Caucasoid dialysis patients.

AUSTRALIAN STATE TRANSPLANTATION ACTIVITY   1998

The population related rate of transplantation for
each State is shown in Figure 151 and 152. Those
transplants performed in Tasmania and Northern
Territory patients have been included in figures for
Victoria and South Australia respectively.

For the fifth consecutive year, South Australia/
Northern Territory has the highest transplant rate
which gradually increased from 38 per million to 50
per million since 1997. The rate in the other States
was between 24 and 28 per million.

The population related transplant rate has been

calculated for each State and the Northern Territory
and is shown in Figure 144. In addition, the rates as
a percentage of all patients and the 15-59 year age
group are shown in Figure 143. There has been a
significant increase in the number of South Austra-
lian residents transplanted compared to previous
years (34 per million in 1997 compared to 49 per
million in 1998). This increase has been seen for
cadaveric and living donor transplants. There was a
fall in all rates for New South Wales in 1998. In the
Northern Territory the high rate of dialysis accep-
tance is reflected in a high rate of transplantation by
dialysis but a low rate by population.
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Figure 151 Australia

8991-1991etatShcaenistnalpsnarT
)noitalupoPnoilliMreP(snoitarepOforebmuN

etatS 1991 2991 3991 4991 5991 6991 7991 8991

dnalsneeuQ )82(48 )83(411 )33(201 )82(88 )12(96 )42(08 )92(89 )72(39
TCA/selaWhtuoSweN )82(471 )62(661 )22(631 )52(851 )52(161 )62(171 )72(971 )42(061

ainamsaT/airotciV H )42(611 )42(021 )62(921 )91(49 )32(611 )72(431 )52(821 )62(131
TN/ailartsuAhtuoS H )03(94 )92(74 )72(44 )53(75 )53(85 )63(06 )83(46 )05(48

ailartsuAnretseW )82(64 )71(92 )72(64 )52(34 )12(73 )71(03 )81(33 )72(94

ailartsuA )72(964 )72(674 )62(754 )52(044 )42(144 )62(574 )72(205 )82(715
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Figure 153 Australia

8991-8891lavivruStfarGdnatneitaPrevadaCyramirP

foraeY

tnalpsnarT

lavivruS

htnom1 shtnom3 shtnom6 raey1 sraey3 sraey5

lavivruStneitaP

8891 353=n 89 + 7.0 743 79 + 0.1 143 59 + 2.1 433 39 + 4.1 723 78 + 8.1 703 28 + 1.2 882
9891 093=n 99 + 4.0 883 79 + 8.0 083 69 + 0.1 373 49 + 2.1 863 09 + 5.1 053 58 + 8.1 033
0991 433=n 99 + 7.0 923 69 + 1.1 023 49 + 3.1 513 39 + 4.1 113 88 + 8.1 492 58 + 0.2 482
1991 313=n 99 + 6.0 903 59 + 2.1 892 59 + 3.1 692 39 + 4.1 292 98 + 8.1 872 58 + 0.2 762
2991 243=n 99 + 5.0 933 79 + 9.0 333 59 + 1.1 623 39 + 4.1 913 98 + 7.1 503 38 + 0.2 482
3991 323=n 89 + 7.0 813 89 + 9.0 513 69 + 1.1 903 59 + 2.1 703 29 + 5.1 892 78 + 9.1 082
4991 682=n 99 + 6.0 382 89 + 9.0 972 69 + 1.1 572 69 + 2.1 472 29 + 6.1 262 -
5991 092=n 001 + 3.0 982 89 + 8.0 582 69 + 1.1 972 69 + 2.1 872 29 + 6.1 662 -
6991 113=n 99 + 6.0 703 69 + 1.1 992 59 + 2.1 692 59 + 3.1 492 - -
7991 313=n 89 + 7.0 803 89 + 8.0 603 79 + 0.1 303 69 + 1.1 003 - -
8991 392=n 99 + 6.0 092 89 + 8.0 482 79 + 0.1 691 - - -

lavivruStfarG

8891 353=n 19 + 5.1 123 78 + 8.1 803 58 + 9.1 103 28 + 0.2 192 67 + 3.2 862 76 + 5.2 732
9891 093=n 49 + 2.1 663 19 + 5.1 553 78 + 7.1 143 58 + 8.1 333 77 + 1.2 103 27 + 3.2 082
0991 433=n 29 + 5.1 803 98 + 7.1 792 78 + 8.1 192 68 + 9.1 782 87 + 3.2 062 27 + 5.2 042
1991 313=n 19 + 6.1 682 88 + 9.1 572 68 + 0.2 962 48 + 1.2 262 67 + 4.2 932 27 + 6.2 422
2991 243=n 19 + 5.1 213 09 + 6.1 703 88 + 8.1 003 68 + 9.1 392 97 + 2.2 962 27 + 4.2 742
3991 323=n 29 + 5.1 692 98 + 7.1 882 78 + 9.1 182 58 + 0.2 672 18 + 2.2 062 37 + 5.2 732
4991 682=n 59 + 3.1 172 49 + 4.1 862 29 + 6.1 262 19 + 7.1 952 38 + 2.2 632 -
5991 092=n 69 + 2.1 772 49 + 4.1 272 19 + 7.1 362 09 + 8.1 062 38 + 2.2 242 -
6991 113=n 49 + 4.1 192 19 + 6.1 482 09 + 7.1 972 98 + 8.1 672 - -
7991 313=n 49 + 4.1 392 29 + 5.1 882 09 + 7.1 382 98 + 8.1 972 - -
8991 392=n 79 + 1.1 382 59 + 2.1 672 49 + 4.1 881 - - -

lavivruS% + ksiRtarebmuN/.E.S
stneitaPforebmuN=n

The patient and graft survivals for primary cadaveric
grafts for each year since 1988 are shown in Figure
153. Graphical representations of some years is shown
in Figure 154. For grafts performed in 1997, the 12
month patient and graft survival was 96% and 89%
respectively.

The five year graft survival for transplants performed

TRANSPLANT SURVIVAL - PRIMARY CADAVERIC GRAFTS

AUSTRALIA

in primary recipients in 1993 is 73% with 87% of
recipients still being alive at five years. This survival
rate has been constant for grafts performed in the years
1989-92 and represents an annual graft failure rate
after the first year of approximately 3%.

The annual patient death rate for this period was 2%.

Figure 154
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Figure 155 New  Zealand

8991-8891lavivruStfarGdnatneitaPrevadaCyramirP

tnalpsnarTforaeY
lavivruS

htnom1 shtnom3 shtnom6 raey1 sraey3 sraey5

lavivruStneitaP

8891 35=n 001 + 0.0 35 69 + 6.2 15 69 + 6.2 15 39 + 2.3 05 78 + 7.4 64 18 + 4.5 24
9891 95=n 001 + 0.0 95 59 + 9.2 65 39 + 3.3 55 88 + 2.4 25 67 + 5.5 54 66 + 2.6 93
0991 56=n 49 + 0.3 16 19 + 6.3 95 19 + 6.3 95 98 + 8.3 85 38 + 7.4 45 77 + 2.5 05
1991 05=n 001 + 0.0 05 69 + 8.2 84 69 + 8.2 84 69 + 8.2 84 88 + 6.4 44 87 + 9.5 93
2991 09=n 99 + 1.1 98 79 + 9.1 78 69 + 2.2 68 29 + 8.2 38 68 + 7.3 77 38 + 9.3 57
3991 35=n 69 + 6.2 15 19 + 0.4 84 98 + 4.4 74 38 + 2.5 44 18 + 4.5 34 27 + 2.6 83
4991 15=n 69 + 7.2 94 29 + 8.3 74 88 + 5.4 54 88 + 5.4 54 68 + 8.4 44 -
5991 36=n 89 + 6.1 26 79 + 2.2 16 59 + 7.2 06 49 + 1.3 95 09 + 7.3 75 -
6991 36=n 89 + 6.1 26 59 + 7.2 06 49 + 1.3 95 29 + 4.3 85 - -
7991 27=n 99 + 4.1 17 69 + 4.2 96 69 + 4.2 96 69 + 4.2 96 - -
8991 76=n 99 + 5.1 66 79 + 1.2 46 29 + 4.3 15 - - -

lavivruStfarG

8891 35=n 78 + 7.4 64 97 + 6.5 24 77 + 8.5 14 57 + 9.5 04 86 + 4.6 63 85 + 8.6 03
9891 95=n 29 + 6.3 45 08 + 2.5 74 67 + 5.5 54 96 + 0.6 14 16 + 4.6 63 45 + 5.6 23
0991 56=n 29 + 3.3 06 68 + 3.4 65 68 + 3.4 65 38 + 7.4 45 27 + 5.5 74 36 + 0.6 14
1991 05=n 88 + 6.4 44 48 + 2.5 24 28 + 4.5 14 28 + 4.5 14 47 + 2.6 73 26 + 9.6 13
2991 09=n 19 + 0.3 28 78 + 6.3 87 38 + 9.3 57 08 + 2.4 27 67 + 5.4 86 37 + 7.4 66
3991 35=n 58 + 9.4 54 18 + 4.5 34 97 + 6.5 24 47 + 1.6 93 86 + 4.6 63 75 + 8.6 03
4991 15=n 08 + 6.5 14 87 + 8.5 04 67 + 9.5 93 57 + 1.6 83 17 + 4.6 63 -
5991 36=n 49 + 1.3 95 29 + 4.3 85 09 + 7.3 75 48 + 6.4 35 97 + 1.5 05 -
6991 36=n 98 + 0.4 65 78 + 2.4 55 68 + 4.4 45 48 + 6.4 35 - -
7991 27=n 09 + 5.3 56 88 + 9.3 36 88 + 9.3 36 58 + 2.4 16 - -
8991 76=n 69 + 5.2 46 39 + 2.3 16 88 + 1.4 94 - - -

lavivruS% + ksiRtarebmuN/.E.S
stneitaPforebmuN=n

For recipients of primary cadaveric grafts performed in
1997, the 12 month patient and graft survivals were
96% and 85% respectively. The five year patient and

TRANSPLANT SURVIVAL - PRIMARY CADAVERIC GRAFTS

NEW ZEALAND

graft survivals for primary cadaveric grafts performed
in 1993 were 72% and 57% respectively.

Figure 156
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AUSTRALIAN TRANSPLANT SURVIVAL - SUBSEQUENT CADAVERIC GRAFTS

Patient and graft survivals for second or subsequent
cadaveric grafts are examined in three year cohorts, 1996-98;
1993-95; 1990-92; 1987-89 and 1984-86. (Figure 157, 158)

Figure 157 Australia

8991-4891lavivruStfarGdnatneitaPrevadaCtneuqesbuSdnadnoceS

tnalpsnarTforaeY
lavivruS

htnom1 shtnom3 shtnom6 raey1 sraey3 sraey5

lavivruStneitaP

68-4891 532=n 001 + 4.0 432 79 + 2.1 722 69 + 3.1 622 59 + 4.1 222 78 + 2.2 202 08 + 6.2 781
98-7891 991=n 001 + 0 991 89 + 0.1 591 69 + 4.1 191 49 + 6.1 881 88 + 3.2 671 18 + 8.2 261
29-0991 491=n 99 + 7.0 291 79 + 2.1 881 59 + 6.1 481 49 + 7.1 281 98 + 3.2 271 38 + 7.2 161
59-3991 971=n 89 + 0.1 671 79 + 2.1 471 79 + 2.1 471 59 + 6.1 071 29 + 0.2 561 68 + 9.2 17
89-6991 851=n 001 + 0 851 89 + 1.1 551 79 + 3.1 331 79 + 5.1 601 - -

lavivruStfarG

68-4891 532=n 18 + 6.2 091 57 + 8.2 771 27 + 9.2 071 96 + 0.3 361 65 + 2.3 131 05 + 3.3 611
98-7891 991=n 38 + 6.2 661 97 + 9.2 851 67 + 0.3 151 37 + 1.3 641 26 + 4.3 321 75 + 5.3 311
29-0991 491=n 58 + 6.2 461 28 + 8.2 951 08 + 9.2 551 87 + 0.3 251 27 + 2.3 041 36 + 5.3 221
59-3991 971=n 48 + 7.2 151 28 + 9.2 741 28 + 9.2 641 08 + 0.3 341 37 + 3.3 131 76 + 7.3 75
89-6991 851=n 19 + 3.2 441 78 + 7.2 831 78 + 7.2 811 38 + 1.3 19 - -

lavivruS% + ksiRtarebmuN/.E.S
stneitaPforebmuN=n

Figure 158
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LIVING DONOR TRANSPLANTS

noitatnalpsnarTlaunnAfo)%(noitroporPsasnoitarepOronoDgniviL

tneipiceR

spuorGegA

noitatnalpsnarTforaeY

1991 2991 3991 4991 5991 6991 7991 8991

sraey40-00 %001 %34 %06 %76 %38 %05 %001 %76
sraey41-50 %05 %37 %55 %37 %56 %05 %06 %74
sraey42-51 %43 %13 %22 %44 %63 %63 %75 %45
sraey43-52 %22 %51 %32 %42 %62 %23 %44 %73
sraey44-53 %21 %91 %31 %42 %12 %72 %72 %23
sraey45-54 %01 %4 %7 %71 %21 %21 %81 %12
sraey46-55 %4 %2 %5 %31 %5 %31 %01 %12
sraey47-56 %0 %0 %5 %8 %0 %81 %0 %91

stneipiceRllA %61 %41 %41 %32 %12 %42 %92 %13

Figure 159 Australia

AUSTRALIA

The year 1998 saw the largest number and proportion of
living donor transplants being performed in Australia
representing 31% of all transplant operations.

This represents an ongoing increase since 1994.
(Figure 159). The number of unrelated donors in-
creased markedly in 1998. Thirty of the living unre-
lated donors were spouses in 1998, compared to 19 in
1997. Fifty six percent of the living donors in 1998
and 52% in 1997 were female. (Figure 163). Most of
the unrelated donors were spouses.

Figure 160 shows the age-related proportion of living
donor transplants for the years 1994 and 1998. The
overall proportion of living donor transplants contin-
ued to rise between these years. The increase in
proportion of living donors increased in all age groups
except the 5-14 year group. the largest increase was in
the 55-64 year group.

The proportion of living donor transplants for each

State and New Zealand for recipients aged 25-44 years is
shown in Figure 161 for the years 1991-94 and 1995-
98. There have been increases in all regions.

NEW ZEALAND

Twenty nine percent of grafts were from a living donor
(28% in 1997 and 27% in 1996). There has been a marked
increase in the number of living unrelated donor trans-
plants in the last two years. Forty eight percent of living
donors were female.  (Figure 164). As in Australia
there has been a significant increase in the proportion
of living donors for recipients aged 25-44 years
comparing 1991-94 and 1995-98. (Figure 161).

Timing of Living Donor Transplants

The timing of living donor transplants is shown in
Figure 162. New Zealand has over this period had a
higher proportion of living transplants performed
before dialysis commencement.

Figure 160 Figure 161
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Figure 162 Australia and New Zealand

Figure 164 New Zealand

Figure 163 Australia

otnoitaleRninoitatnalpsnarTronoDgniviLfognimiT
8991-1991raeYybtratSsisylaiDfoetaD

1991 2991 3991 4991 5991 6991 7991 8991

ailartsuA

sisylaid-erP %71 %31 %21 %11 %41 %61 %91 %71
sisylaidtsophtnom1< %4 %31 %01 %4 %1 %6 %5 %4

sisylaidtsopshtnom9.5-1 %82 %03 %82 %03 %62 %51 %12 %42
sisylaidtsopshtnom9.11-6 %13 %61 %81 %02 %12 %51 %51 %02

sisylaidtsopshtnom21> %12 %82 %23 %53 %83 %84 %04 %63

dnalaeZweN

sisylaid-erP %52 %02 %52 %12 %01 %23 %12 %23
sisylaidtsophtnom1< %0 %0 %6 %0 %01 %4 %0 %0

sisylaidtsopshtnom9.5-1 %52 %02 %31 %11 %41 %21 %71 %12
sisylaidtsopshtnom9.11-6 %8 %02 %91 %62 %41 %8 %01 %4

sisylaidtsopshtnom21> %24 %04 %83 %24 %25 %44 %25 %34

8991-1991yendiKronoDgniviLfoecruoS

1991 2991 3991 4991 5991 6991 7991 8991

sronoDgniviLlatoT 77 96 46 301 39 511 441 061

detaleR )27( )86( )06( )49( )78( )69( )521( )521(

rehtoM 12 52 91 72 43 62 93 72
rehtaF 41 01 9 41 61 42 22 42
rehtorB 41 21 71 91 8 71 +92 +82

retsiS 71 x41 7 82 51 x81 +32 23
gnirpsffO 3 2 5 4 6 6 3 5

rehtafdnarG 1 0 0 0 1 0 1 0
rehtomdnarG 0 0 1 0 2 2 0 4

nisuoC 1 3 0 1 2 1 4 1
wehpeN 0 2 1 0 0 0 0 0

eceiN 0 0 0 0 1 0 1 0
elcnU 0 0 1 1 2 1 1 0
tnuA 1 0 0 0 0 1 2 4

detalernU )5( )1( )4( )9( )6( )91( )91( )53(

efiW 2 1 1 2 1 01 01 71
dnabsuH 2 0 2 4 3 3 8 31

waLnirehtoM 0 0 1 0 0 0 0 0
rehtompetS 0 0 0 1 1 0 0 0

rehtoMevitpodA 1 0 0 0 0 1 0 0
waLniretsiS 0 0 0 0 1 2 0 1

rentraP 0 0 0 0 0 2 0 1
elcnU 0 0 0 0 0 1 0 0

detalernU 0 0 0 2 0 0 1 3
)lacitnedi(niwTx)lacitnedinon(niwT+

8991-1991yendiKronoDgniviLfoecruoS

1991 2991 3991 4991 5991 6991 7991 8991

sronoDgniviLlatoT 31 71 02 02 42 62 13 13

detaleR )21( )71( )91( )02( )32( )52( )32( )91(

rehtoM 4 2 6 9 3 11 6 4
rehtaF 1 4 3 5 4 5 6 5
rehtorB 3 2 6 2 5 3 3 6

retsiS 2 x7 2 3 x8 5 5 2
gnirpsffO 2 2 1 1 3 0 3 2

elcnU 0 0 1 0 0 0 0 0
tnuA 0 0 0 0 0 1 0 0

wehpeN 0 0 0 0 0 0 0 0

detalernU )1( )0( )1( )0( )1( )1( )8( )21(

efiW 1 0 0 0 1 0 4 7
dnabsuH 0 0 0 0 0 1 1 2

waLnirehtoM 0 0 0 0 0 0 1 0
waLniretsiS 0 0 1 0 0 0 1 0

detalernU 0 0 0 0 0 0 1 3
)lacitnedi(niwTx



ANZDATA Registry 1999 Report__________________________                                                       __________________________
70

FUNCTIONING TRANSPLANTS AT 31-Dec-1998

TRANSPLANT OPERATIONS 1963 - 1998

AUSTRALIA

There have been 11389 operations performed on 9647
patients since 1963. Of these, 4880 were functioning at
31st December 1998, which represents 260 patients per
million of population. Fifteen percent of operations
and 14% of functioning grafts were regrafts. Living
donor transplants accounted for 12% of operations and
20% of functioning grafts. The number of operations
performed by each hospital during this period is shown
in Appendix II at Website (www.anzdata.org.au).

The number of functioning grafts at the end of 1998
represents a 5% increase over the previous year, an
annual rate of increase which has remained steady.
(Figure 165,166). Eighty six percent of the functioning
graf ts were primary and 80 % were from cadaveric
donors. The number of functioning grafts from living
donors increased by 15% from 834 to 956 patients.

The prevalence of functioning grafts in each State is
shown in Figure 165 and 167. South Australia/Northern
Territory has the highest prevalence of functioning
renal transplants at 348 per million.

The lowest prevalence was recorded in Western
Australia (216 per million) an increase from 209 in
1997.

Patients with functioning grafts were in excess of
those dependent on dialysis in South Australia and
Queensland, once again reflecting the higher transplant
rate in these regions over the last few years. (Fig-
ure168).

The age dependence on a functioning transplant as a
proportion of patients on renal replacement therapy is
shown in Figure 170. The proportion drops with age
and the proportion of patients depending on living
donor grafts is greater in the younger age groups,
particularly those aged 5-14 years. (Figure 169).

The modal age group for transplant dependent patients
was 45-54 years and the mean and median ages were
47.5 and 48.4 years respectively.  (Figure 169,171).
The modal age group for living donor recipients was
35-44 years and 70% of recipients dependent on living
donor grafts were less than 45 years of age.

The racial distribution of recipients with functioning
grafts was Caucasoid 91%, Asian 6%, Aboriginal 2% and
Others 2%. (Figure 173).

The 4880 grafts functioning at the end of 1998 repre-
sent 43% of all kidneys transplanted since 1963.
Twenty five percent of grafts were functioning more
than 10 years, 5% more than 20 years and now there
are thirteen recipients with grafts functioning 30 years
or longer. twenty percent of functioning grafts were
from living donors. (Figure 172).

NEW ZEALAND

There have been 2306 operations performed on 1885
patients since 1965 with 934 grafts (246 per million) still
functioning at 31st December 1998. (Figure 165, 166).
This represents a 6% increase from the previous year.
Eighteen percent of operations and 13% of functioning
grafts were regrafts. Kidneys from living donors
accounted for 16% of operations and 25% of function-
ing grafts. The number of operations performed by
individual hospitals is shown in Appendix III at Website
(www.anzdata.org.au).

For the eighth consecutive year, the number of trans-
plant patients was less than those dependent on
dialysis. The age related dependence on a transplant
and the living or cadaveric donor source are shown in
Figure 170.

The majority were male (59%) and the racial distribu-
tion was Caucasoid 80%, Maori 10%, Pacific Islander
4%, Asian 5% and Other <1%. (Figure 173).

The majority (67%) of functioning grafts were in the
25-54 year age group. The modal age group for living
donors was 25-34 years. (Figure 169).

The 934 grafts functioning at the end of 1998 represent
41% of all kidneys transplanted since 1965. The longest
surviving grafts have reached 31 years. Thirty five grafts
have been functioning for more than 20 years. Twenty
five percent of functioning grafts were from living
donors. (Figure 172).
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Figure 165 Australia and New Zealand

stnalpsnarTgninoitcnuF
8991-1991dnalaeZweNdnaailartsuA,etatSgnitnalpsnarTyB

noitalupoPnoilliMreP)(

raeY dlQ TCA/WSN saT/.ciV H TN/AS H AW .tsuA .Z.N

1991 )502(906 )202(4521 )981(629 )352(904 )271(782 )102(5843 )471(406
2991 )722(196 )012(5131 )591(369 )362(824 )571(192 )012(8863 )191(376
3991 )832(147 )412(7431 )802(7201 )062(324 )881(513 )812(3583 )891(407
4991 )642(587 )222(0141 )212(0501 )972(854 )002(143 )722(4404 )302(037
5991 )742(808 )922(0741 )022(3901 )982(774 )702(853 )332(6024 )412(287
6991 )152(148 )732(0451 )032(1511 )013(415 )602(363 )142(9044 )122(328
7991 )362(598 )742(4261 )932(5121 )323(835 )902(673 )152(8464 )432(288
8991 )272(939 )252(6761 )152(7821 )843(385 )612(593 )062(0884 )642(439

H .detamaglamaerewsetatSesehtfosnoitalupopeht,slatotdetaleRnoitalupoPfonoitaluclacroF
.dedulcnitonerapuwollofottsolstneitaP

.)0991ecnistnalpsnartgninoitcnufylnoeno(5791otroirpainamsaTnidetnalpsnartstneitapsedulcni.saT/.ciV

Figure 166

Figure 167     Figure 168
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Figure 169 Australia and New Zealand

)8991-ceD-13(stneitaPtnalpsnarTgninoitcnuFllAfoegA

ecruoSronoD
tfarG

.oN

spuorGegA
latoT

40-00 41-50 42-51 43-52 44-53 45-54 46-55 47-56 48-57

ailartsuA 8 48 442 776 6101 5021 0801 025 64 0884

revadaC

1 2 03 28 353 616 098 944 34 0 5533
2 0 4 12 57 421 131 78 93 1 284
3 0 0 5 61 12 12 8 2 0 37
4 0 0 0 1 6 2 2 1 0 21
5 0 0 0 0 1 1 0 0 0 2

latoT 2 43 801 544 867 5401 789 194 44 4293

ronoDgniviL

1 6 44 031 602 912 431 09 72 2 858
2 0 6 6 32 42 12 2 2 0 48
3 0 0 0 1 4 4 1 0 0 01
4 0 0 0 2 0 1 0 0 0 3
5 0 0 0 0 1 0 0 0 0 1

latoT 6 05 631 232 842 061 39 92 2 659

dnalaeZweN 2 91 64 751 232 532 351 67 41 439

revadaC

1 0 5 41 36 831 561 921 66 31 395
2 0 1 1 02 82 22 7 4 0 38
3 0 0 0 4 7 6 1 0 0 81
4 0 0 0 0 0 2 0 0 0 2

latoT 0 6 51 78 371 591 731 07 31 696

ronoDgniviL
1 2 31 13 26 94 63 51 6 1 512
2 0 0 0 7 8 4 1 0 0 02
3 0 0 0 1 2 0 0 0 0 3

latoT 2 31 13 07 95 04 61 6 1 832
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Figure 171

Figure 172
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Figure 173
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REJECTION EPISODES

Data on rejection episodes occurring in the first six
months post transplant has now been collected since
the 1st April 1997. A preliminary analysis is now
therefore possible. For the purposes of this analysis,
rejection episodes are considered to be present if
they have been proven by transplant biopsy or if they
are considered on clinical grounds to be definite or
possible. This analysis is restricted to those rejection
episodes occurring in the first month post transplant.
In the period under analysis (1-Apr-1997 to 28-Feb-
1999) there were 714 primary cadaver grafts, 122
cadaver re-grafts, and 330 primary living donor grafts.

As expected, the incidence of rejection was higher in
re-grafts compared to primary grafts. However, in all
groups most patients with rejection had only a single
episode. Less than 10% of patients have multiple
episodes of rejection  (Figure 174).

The rejection incidence is shown to be lower in
recipients of primary cadaveric grafts aged more than
54 years. This group also have a lower incidence of
multiple rejection or rejections requiring treatment
with antibody. This result is consistent with the
overall lower immune reactivity of the elderly
patients (Figure 175).

There is little difference in the incidence of rejection in
primary cadaveric recipients when analysed according
to total ischaemia time (Figure 176). However,
primary grafts which experience delayed graft function
have a slightly higher incidence of rejection and a
greater requirement for antibody treatment (Figure
177).

The incidence of rejection according to HLA matching
is shown for primary cadaveric recipients. There is a
greater rate of rejection including multiple episodes
of rejection and the need for antibody therapy with
greater degrees of HLA mismatching
(Figure 178-180).

There is little difference in rejection rate or severity
according to the use of Cyclosporin Sparing Agents
(Figure 181). When one analyses the incidence of
rejection according to primary renal disease there
is a higher rate of rejection and a greater need for
treatment with antibody therapy in patients with
diabetic nephropathy (Figure 182).

When analysed according to panel reactive antibody
patients who are unsensitised in both peak and
current serum have a lower rate of rejection and
need for antibody therapy compared with patients
who are sensitised either on peak or current serum.
(Figure 183).
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There is no appreciable difference in rejection rates
according to donor age (Figure 184).

The incidence of rejection in the first month for primary
cadaveric grafts was analysed according to initial drug
therapy. There was a rejection rate of 25% and 24%
respectively for recipients receiving triple therapy with
Mycophenolate, Mofetil or Azathioprine. Triple therapy
with Azathioprine was however associated with a greater
need for antibody therapy. Trials of Sirolimus in combi-
nation with Cyclosporin and Prednisolone were con-
ducted during the time period under study. One of these
trials was double blind, placebo controlled and at this
stage the Registry does not have information after
unblinding. It is instructive however to note that the
rejection rate in these patients (n=95) in the first month
was only 15% and only 2% required antibody treatment.
Of note also is the rejection rate of about 43% with 13%
requirement for antibody therapy in patients who
received Cyclosporin and Mycophenolate without
Prednisolone (Figure 185).

The incidence of rejection in the first month according to
donor/recipient gender mismatch is shown in Figure
184. Whereas there is no overall difference there may
be an increased need for antibody therapy in the male
to female group.

The impact of rejection episodes on graft survival at one
and two years is shown in Figure 186. There is no
difference in graft survival between recipients who
have no rejection and those who have a single rejection
episode. There is a trend towards reduced survival at
two years in those with mutliple rejections. Patients
receiving antibody therapy for rejection have a lower
graft survival at one and two years. None of these
differences reach statistical significance. (Figure 187).

The occurrence of biopsy proven vascular rejection
occurring in the first month does however have a
statistically significant effect in reducing graft survival
at both one and two years (Figure 188).

There was a trend to increasing serum creatinine at 12
months according to whether the patients had a single
rejection, multiple rejections or needed antibody therapy.
These differences did however not reach statistical
significance (Figure 189).
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Figure 182 Figure 186
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ORGAN DONOR PROCUREMENT

ORGAN DONORS IN AUSTRALIA AND NEW ZEALAND

(SUMMARISED FROM THE AUSTRALIA AND NEW ZEALAND ORGAN DONATION REGISTRY REPORT 1999)
For more detail please refer to Website: www.anzdata.org.au

EDITORS K.HERBERTT AND G.RUSS

The Australian and New Zealand organ
donation rate over the last four years has remained
unchanged at 10-11 donors per million of population
(dpmp) per year.

In 1998, of the States with sufficient population to
make figures meaningful there was a range
of 24 dpmp in South Australia to 7 dpmp in Western
Australia. New Zealand has had a slight increase to
12 dpmp.

DONOR PROFILE

AGE AND GENDER DISTRIBUTION

The mean age for donors has remained the same as
in the previous year, 40.4 years. (Figure 192). In
1998 there were 16 donors (8%) older than 65
years. This is the same as for 1997. The oldest
donor was 73.7 years (Figure 193).

New Zealand has seen an increase in mean and
median ages over the last four years (mean 34.3 to
38.0 years and median 34.8 to 35.9 years). In 1998

Figure 190 Australia and New Zealand

8991-4991sronoDforebmuN

4991 5991 6991 7991 8991

dnalsneeuQ 83 )21( 43 )01( 53 )01( 73 )11( 04 )21(
TCA/selaWhtuoSweN 37 )11( 76 )01( 96 )11( 96 )01( 56 )01(

airotciV 62 )6( 83 )8( 94 )11( 24 )9( 04 )9(
ainamsaT 6 )31( 4 )8( 1 )2( 5 )11( 0 0

ailartsuAhtuoS 32 )61( 32 )61( 52 )71( 52 )71( 53 )42(
yrotirreTnrehtroN 1 )6( 1 )6( 3 )71( 4 )12( 3 )61(
ailartsuAnretseW 61 )9( 71 )01( 21 )7( 8 )4( 31 )7(

ailartsuA 381 )01( 481 )01( 491 )11( 091 )01( 691 )01(

dnalaeZweN 53 )01( 53 )01( 63 )01( 24 )11( 64 )21(

noilliMreP)(

8991-2991shtaeDdnasuohTrepronoD

raeY dlQ TCA/WSN .ciV .saT AS TN AW ailartsuA dnalaeZweN

2991 2.3 35.1 23.1 70.1 38.1 0 14.1 57.1 0
3991 91.2 86.1 76.1 56.1 99.1 99.3 48.1 28.1 52.1
4991 47.1 95.1 8.0 45.1 69.1 92.1 55.1 44.1 92.1
5991 46.1 64.1 71.1 70.1 40.2 32.1 46.1 74.1 92.1
6991 65.1 94.1 5.1 62.0 51.2 98.3 90.1 15.1 72.1
7991 17.1 64.1 82.1 23.1 61.2 5.4 37.0 74.1 25.1
8991 a/n a/n a/n a/n a/n a/n a/n a/n 67.1

Figure 191 Australia and New Zealand

8991-5991sronoDfoegAnaeM

dlQ TCA/WSN .ciV .saT AS TN AW .tsuA

5991 4.43 2.73 8.83 4.32 2.04 4.34 0.24 6.73
6991 5.03 4.93 0.34 1.74 5.83 8.63 0.53 3.83
7991 5.73 1.04 8.34 1.83 3.54 5.33 7.82 4.04
8991 7.53 7.24 4.34 0 3.04 7.44 9.33 4.04

Figure 192 Australia

there was one donor (2%) older than 65 years, being 69.7
years (Figure 193).

When comparing Australian States, the mean age ranged
from the highest in Victoria 43.4 years to the lowest 33.9
years in Western Australia (Figure 192).

The gender distribution by Australian States and New
Zealand is shown in Figure 194.
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8991-5991sronoDelameFdnaelaMfoegA

raeY
)sraey(naeM )sraey(naideM

sraeYegnaR
llA elameF elaM llA elameF elaM

ailartsuA

5991 6.73 0.04 4.63 1.83 7.14 2.53 0.27-0.3
6991 3.83 3.04 9.63 5.83 1.64 2.63 2.47-54.1
7991 4.04 4.24 3.93 1.34 9.14 6.34 1.67-5.2
8991 4.04 8.34 7.73 2.34 2.64 2.73 7.37-49.0

dnalaeZweN

5991 2.43 0.43 3.43 8.43 3.53 6.82 7.07-8.6
6991 6.63 9.73 1.53 2.53 7.24 9.92 5.27-6.9
7991 8.43 3.73 2.33 4.62 0.64 7.32 6.17-1.7
8991 0.83 0.54 5.43 9.53 1.05 5.23 7.96-8.2

8991-9891sronoDforedneG

elameF elaM latoT

dnalsneeuQ 941 %63 662 %46 514
TCA/selaWhtuoSweN 392 %04 834 %06 137

airotciV 191 %34 352 %75 444
ainamsaT 01 %13 22 %96 23

ailartsuAhtuoS 79 %14 831 %95 532
yrotirreTnrehtroN 1 %5 91 %59 02
ailartsuAnretseW 46 %34 68 %75 051

ailartsuA 508 %04 2221 %06 7202

89-3991dnalaeZweN 29 %04 631 %06 822

Figure 193 Australia and New Zealand

Figure 194 Australia and New Zealand

CAUSE OF DEATH - ALL DONORS

Figure 196 shows the cause of death for all organ
donors in Australia since 1989 and for New Zealand
since 1993. The primary cause of death is cerebrov-
ascular accident (CVA) (47% of all Australian
donors and 49% of all New Zealand donors).

Figure 195 shows CVA is responsible for 80%
of all deaths in donors 55 years and older, whereas
in the 15-34 year age group, trauma accounted for
59% of all deaths, compared to 57% in 1997.

Figure 195 Australia and New Zealand

8991puorGegAotdetaleRhtaeDronoDfoesuaC

ailartsuA dnalaeZweN

41-0 43-51 45-53 no55 latoT 41-0 43-51 45-53 no55 latoT

AVC 4 21 54 04 101 1 3 01 8 22
)daor(amuarT 5 62 7 3 14 0 9 2 0 11

)daor-non(amuarT 0 9 7 3 91 2 2 2 0 6
rehtO 6 21 31 4 53 2 1 2 2 7

latoT 51 95 27 05 691 5 51 61 01 64

Figure 198 shows detailed cause of death by gender
for 1998.

Figure 199 shows a breakdown by Australian States
of the major causes of death for total donors in the
last ten years. Of the larger States, in only Queens-
land does trauma (road and non-road) exceed CVA as
a cause of donor death.
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Figure 196
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8991-9891htaeDronoDfoesuaC

dlQ TCA/WSN .ciV .saT AS TN AW .tsuA .Z.N

AVC %04 %15 %94 %14 %54 %02 %74 %74 %94
)daor(amuarT %13 %62 %72 %82 %52 %53 %93 %82 %03

)daor-non(amuarT %71 %21 %9 %22 %31 %52 %5 %21 %31
rehtO %21 %11 %51 %9 %71 %02 %9 %31 %8

Figure 197 Australia and New Zealand

Figure 198 Australia and New Zealand

8991htaeDronoDfoesuaC

htaeDfosesuaC
ailartsuA dnalaeZweN

elaM elameF latoT elaM elameF latoT

AVC
tcrafnIlarbereC 4 3 7 1 0 1

egahrromeaHlainarcartnI 34 15 49 01 11 12

daoR

amuarT

tsilcyC 0 1 1 2 1 3
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tnediccAdaoRrehtO 1 0 1 0 0 0

rehtO

amuarT

llaF 8 2 01 4 0 4
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tohsnuG 5 0 5 1 0 1
amuartrehtO 0 0 0 1 0 1

aixopyH

aixonA

amhtsA 1 3 4 0 0 0
edixonomnobraC 2 0 2 0 0 0

tserracaidraC 3 2 5 1 0 1
aimhtyhrrAcaidraC 0 1 1 0 0 0

gninworD 3 1 4 0 0 0
esodrevOgurD 0 1 1 0 0 0

gnignaH 1 1 2 0 0 0
noitalahnIekomS 0 1 1 0 0 0
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larbereC

ruomuT

)ngineb(amorueNcitsuocA 0 1 1 0 0 0
)tnangilam(amotycortsA 2 1 3 0 0 0
)tnangilam(amotsalboilG 0 0 0 0 1 1

)tnangilam(amoilG 1 0 1 0 0 0
)tnangilam(amotsalbolludeM 1 0 1 0 0 0

)ngineb(amotyconiP 0 0 0 1 0 1
)ngineb(amonedAyratiutiP 0 1 1 0 0 0

rehtO

amedeOlarbereC 2 2 4 3 1 4
egahrromeaH 0 1 1 0 0 0

)laccocogninem(sitignineM 1 0 1 0 0 0
esaesiDyrotaripseR 0 1 1 0 0 0

latoT 901 78 691 13 51 64
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ORGANS RETRIEVED

For those Australian organs for whom consent had
been given, the specific organ retrieval rates in 1998
were: kidneys 96%, liver 76%, heart 49%, lungs 47%
and pancreas 26%.

Figure 199 shows the number of organs retrieved
from each donor. In Australia in 1998, 77% of
donors were multiple organ donors, compared to
80% in New Zealand. These figures exclude tissue
donation.

Figure 200 shows some differences between

States. In particular, single organ donation ranged
from 0% in Western Australia and Northern Territory
to 37% in South Australia.

There was no donor in the Northern Territory and
Queensland who donated five organs in 1998.

For New Zealand in 1998, the specific organ retrieval
rates when consent had been given were: kidneys
95%, liver 78%, heart 37%, lungs 29%
and pancreas 11%.

NB:     2 kidneys = 1 organ     2 lungs = 1 organ

(On occasions when only one kidney is retrieved, this is also defined as one organ)

ORGANS TRANSPLANTED

The rate of transplantation from Australian organs
that were retrieved in 1998 was: kidneys 97%, liver
99% (including recipients of �split� livers), heart
97%, lungs 93% and pancreas 72%.

In 1998, Australia had 3.4 organs used for transplan-
tation, compared to New Zealand
at 2.9.

Northern Territory had the highest number of organs
transplanted, 5 per donor, followed by Queensland
3.7. These figures exclude tissue transplantation and
relates to the number of recipients.

In 1998 for New Zealand, the transplantation rate
was: kidneys 91%, liver 94%, heart 100%, lungs 94%
and pancreas 50%.

Figure 199 Australia and New Zealand

Figure 200 Australia

Figure 201 Australia and New Zealand

8991-5991laveirteRnagrOelpitluMotdnerT

snagrOfo.oN
ailartsuA dnalaeZweN

5991 6991 7991 8991 5991 6991 7991 8991

elgniS %81 %72 %42 %32 %92 %71 %33 %42
owT %02 %32 %12 %23 %13 %44 %13 %54
eerhT %23 %42 %42 %81 %02 %52 %33 %91
ruoF %72 %02 %52 %12 %02 %41 %3 %01
eviF %3 %6 %6 %6 0 0 0 %2

8991laveirteRnagrOelpitluMfonosirapmoCetatSybetatS

snagrOfo.oN dlQ TCA/WSN .ciV .saT AS TN AW

elgniS %51 %22 %03 0 %73 0 0
owT %23 %53 %03 0 %23 0 %13
eerhT %72 %81 %01 0 %11 %33 %13
ruoF %32 %41 %52 0 %71 %76 %13
eviF %3 %11 %5 0 %3 0 %7

latoT %001 %001 %001 0 %001 %001 %001

)7991(8991ronoDrepdetnalpsnarTsnagrO

dlQ
-CA/WSN

T
.ciV .saT AS TN AW .tsuA .Z.N

detnalpsnarTsnagrO.oN )051(641 )042(722 )441(721 )61(0 )97(99 )41(51 )63(25 )976(666 )621(231

sronoDfo.oN )73(04 )96(56 )24(04 )5(0 )52(53 )4(3 )8(31 )091(691 )24(64

ronoDrepegarevA )1.4(7.3 )5.3(5.3 )4.3(2.3 )2.3(0 )1.3(8.2 )5.3(0.5 )5.4(0.4 )6.3(4.3 )0.3(9.2
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KIDNEY DONATION

(    ) En-Bloc Kidneys
* Horseshoe Kidney (Adult)

x Double Adult

��7RWDO�'RQRUV�����

��1R�UHTXHVW�IRU�GRQDWLRQ���

��5HTXHVW�IRU�GRQDWLRQ�����
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Figure 202 Australia and New Zealand

Figure 203 Australia and New Zealand
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ailartsuA
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CANCER REPORT

PROFESSOR A. G. R. SHEIL

DEPARTMENT OF SURGERY, UNIVERSITY OF SYDNEY, SYDNEY NSW

The risks of developing cancer in immune-suppressed
renal allograft recipients (cadaveric donor and living
unrelated donor) in Australia and New Zealand are
shown in Figure 204. The patients analysed are those
receiving primary renal allografts who have survived
three months following transplantation with function-
ing grafts.

The patients number 7255. Of these, 1611 have survived
beyond 10 years post-transplantation, 188 beyond 20
years and 39 beyond 25 years. The graphs reveal
steadily increasing risk for non-skin cancer, skin cancer
and any cancer. The non-skin plus skin cancers do not
sum directly to provide �any cancer� because some
patients have both skin cancer and non-skin cancer. By
30 years post-transplantation the risks are 33% for non-
skin, 75% for skin and 80% for any cancer. The compara-
tive incidence of non-skin cancer in the age matched
general population (South Australia) is shown.

The cancer tables, with data enrolled until September
1998, are presented. In Figure 205, it can be seen that
most cancers which occur in the general population
have now been recorded in cadaveric donor renal graft
recipients. Ten per cent of the transplant population is
affected, representing a continuous increase year by
year. As most transplant recipients are relatively young,
the occurrence of any cancer should be rare. For the
great majority of malignancies therefore, the frequency
of occurrence is increased compared to that in the age-
matched general population. Overall, the increased risk
ratio (RR) for non-skin malignancies is 3.2, females
being more at risk (RR 3.9) compared to males (RR
2.7).

The cancers with the greatest increased risk have in
common an established or suspected viral component to
the aetiology. For cadaveric donor graft recipients they
include lymphomas (RR 8.4), Kaposi sarcoma (RR 82.6),
leukaemia (RR3.3), hepatoma (RR 7.3), and cancers of the
oesophagus (RR 5.8), cervix (in situ RR 7.6, invasive RR
3.1), vulva and vagina (RR 41.0) and penis (RR 24.2). As
well, there are increased risks in the native renal tracts of
renal transplant recipients and an increase in malignan-
cies affecting the endocrine glands (RR 5.3). However,
after excluding all of the above-mentioned lymphoid and
renal tract cancers, the frequency of other non-skin
cancers is still twice that of the age-matched popula-
tion in Australia and New Zealand, implying either
more widespread viral involvement in cancer develop-
ment than currently is recognised or that the originally
postulated immunosuppressive inhibition of immune
elimination of naturally occurring malignant mutations is
operative. Among the relatively few cancers so far

without significantly increased incidence is that of the
female breast (RR 1.0). The only two cancers with
significantly reduced incidence in renal transplant
recipients are those of the prostate (RR 0.6) and ovary
(RR 0.4), perhaps reflecting a decreased hormonal drive
in these patients.

Analysis of the cancers occurring in recipients of living
related donor (LRD) renal grafts (Figure 206) shows a
reduced proportion of patients affected (6.7% versus
10%). However, these patients are younger with
somewhat shorter follow-up. When compared with the
age-matched general population, the risk ratio is
increased compared to cadaver donor graft recipients
(5.4 versus 3.2), a difference that has now become
statistically significant (p < .02). There are no striking
differences in the distribution of malignancies re-
corded in LRD recipients with the exception that
alimentary tract cancers constitute a much smaller
proportion of cancers recorded (8% versus 18%).
However, these cancers have a late mean time of
presentation in cadaveric donor recipients (mean time
of presentation 10.4 years, mean time of recipient
follow-up 7.9 years) and follow-up in LRD recipients
is less than this (mean 6.9 years). The increased risk of
cancer in LRD graft recipients may reflect greater
susceptibility of the younger patients to viral infec-
tions, or greater susceptibility to the effect of immu-
nosuppressive agents or that greater proportions of
these recipients survive with functioning grafts,
exposing them to the effects of continued immunosup-
pression, antigenic stimulation and viral exposure.

GENITO-URINARY MALIGNANCIES

The most frequent malignancies are those of the genito-
urinary system. These constitute one-third of the total.
The female genital tract is particularly at risk, contribut-
ing approximately one-half of the genito-urinary malig-
nancies. Squamous cell carcinomas of the vulva and
vagina, and in situ and invasive carcinomas of the
uterine cervix feature particularly with greatly increased
risk ratios. These cancers have an association with
human papilloma virus infections. The considerably
increased risk ratios for bladder (RR 7.19), kidney (RR
6.9) and ureter (RR 250.0) malignancies no doubt reflect
in part the serious urinary tract abnormalities common in
these patients. Indeed, retained native kidneys represent
a definitive threat both because the cause of renal failure
may have been a condition known to predispose to
malignancy, such as analgesic nephropathy, and
because the retained kidneys may have developed the
condition of acquired cystic disease with its malignant
potential.
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ALIMENTARY TRACT MALIGNANCIES

Malignancies involving the digestive organs are a
second major group and constitute 20% of the total.
One-half involve the large bowel. However, the entire
gastrointestinal tract and its accessory organs are at
increased risk, particularly the oesophagus (RR 5.04)
and liver (RR 5.67). Those in which the increased risk
has not yet reached statistical significance are the
pharynx, small intestine, rectum and anus and gall
bladder and bile ducts.

POST-TRANSPLANT LYMPHOPROLIFERATIVE

DISEASE AND MALIGNANT LYMPHOMA

While post-transplant lymphoproliferative disease
(PTLD) is the most common neoplasia occurring in the
early post-transplant course of graft recipients, with the
passage of time and the concomitant diagnosis of other
forms of malignancy, the proportion has now fallen to
12% of all non-skin malignancies. The incidence has
remained at approximately 1% of all patients receiving
renal allografts in Australia and New Zealand through-
out the years, and there has been no change in this
incidence since the introduction of Cyclosporin in the
early 1980�s or of other agents (Tacrolimus,
Mycophenolate Mofetil, various anti-lymphocyte
antibodies) since. However, apart from Cyclosporin,
the introduction of the new agents has been too recent
to allow meaningful analysis.

CARCINOMA OF THE LUNG AND LEUKAEMIA

Two other malignancies occurring with steadily in-
creasing frequency are those of the lung and leukaemia.
These cancers constitute 8% and 3% of malignancies
respectively.

KAPOSI SARCOMA

As with other western countries, Kaposi sarcoma is
occurring in around 0.25% of renal allograft recipients,
contributing 2% of all cancers. This reflects the
proportion of patients with Mediterranean heritage in
our population. In Mediterranean countries, such as
Saudi Arabia, the condition affects approximately 5%
of recipients causing 40-70% of all cancers. It is
exceedingly rare in countries such as Japan.

SKIN CANCER

The pre-malignant and malignant skin conditions which
occur in transplant recipients include keratoacanthomas,
Bowen�s disease, basal cell carcinoma, squamous cell
carcinoma and malignant melanoma. Those which have
occurred in the Australia and New Zealand patients are
shown in Figure 207. Here, the apparent decreased
incidence in recipients of living donor grafts is ac-
counted for by the younger age and shorter follow-up
of these patients compared to recipients of cadaveric
donor grafts. When these factors are taken into account
there is no significant difference in skin cancer inci-
dences between living and cadaveric donor recipients.

TIME OF CANCER PRESENTATION

The average times of presentation of the various
cancers gradually lengthen in concert with the progres-
sively lengthening mean follow-up period for transplant
recipients. In the Australian experience with patient
follow-up of 0-31 (mean 7.9) years, the current mean time
of appearance for lymphomas, Kaposi sarcoma and
cancers of the endocrine glands is approximately 6.0
years following transplant; for cancers affecting the
respiratory tract 8 years; breast, genito-urinary system
and leukaemia 8.8 years; and alimentary tract 10.4 years.
For skin malignancy the average time of diagnosis is 7.6
years post-transplant.

See Figures 208 to 211.
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Figure 205 Australia and New Zealand
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Figure 207 Australia and New Zealand

Figure 206 Australia and New Zealand
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Figure 208 Australia and New Zealand
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Figure 209 Australia and New Zealand
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Figure 211 Australia and New Zealand

Figure 210 Australia and New Zealand
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PAEDIATRIC REPORT

ASSOCIATE PROFESSOR ROWAN G.  WALKER

THE ROYAL CHILDREN�S HOSPITAL, MELBOURNE, VICTORIA

INTRODUCTION

The major focus of this year�s paediatric report will again
be transplantation. The report will also include outcomes
for the 15-19 year old �adolescent� group.

Although for analyses the separation of children on the
basis of age range clearly has limitations it does offer
some opportunities for historical comparisons as the
subsequent annual ANZDATA Reports are produced.

INCIDENCE OF END STAGE RENAL FAILURE

The age related incidence of ESRF for children in
Australia and New Zealand is shown in Figure 212.

In infants (0-2 years) in Australia, on average over the
last four years the incidence has exceeeded 8 per
million of population aged 0-2 years - equal to the
highest incidence of any age group up to 15 years.

MODE OF CURRENT TREATMENT

Figure 213, shows the current mode of treatment for
all children and adolescents (at 31st March 1999) with
ESRF. The age related relative proportion of children
with a functioning transplant is shown in Figure 214.
Results are similar to the 1998 figures.

The distribution of dialysis and transplant patients by
State is shown in Figures 215-216. Considerable
variation in the proportion of children and adolescents
with functioning transplants is seen across the Austral-
ian States.

TRANSPLANTATION

IMMUNOSUPPRESSION

Prednisolone
In the 1998 Report, doses of Cyclosporin (CyA), Pred-
nisolone and Azathioprine were analysed for the first 12
months. Figure 217 shows the proportion of patients
able to achieve a �zero� Prednisolone dose up to ten
years post-transplant. Approximately 30% of children
(0-14 years) and adolescents are not taking Pred-
nisolone as part of maintenance immunosuppression at
12 months - this proportion does not change substan-
tially up to ten years.

Cyclosporin and Cyclosporin Sparing Agents
In the 1998 Report, CyA dosage was tabulated across
the age groups in relation to the use of CyA sparing
agents (essentially Diltiazem). Figures 218 and 219

detail the use of CyA sparing agents in Australia and
New Zealand and confirms the relatively low usage of
these agents in children even allowing for the incom-
plete data collection prior to April 1994.

Graft Survival (for all grafts) for Australia and New
Zealand children and adolescents (since April 1994)
comparing CyA alone and CyA and CyA sparing agents
is shown in Figure 220.

In the 0-14 year age group only one graft treated with
CyA and a CyA sparing agent has been lost since April
1994. As the total number of patients treated with CyA
sparing agents is small it is not surprising that no
significant difference is observed in either age groups
between patients treated with CyA alone or with CyA
and CyA sparing agents. For Australian children 0-14
years, the difference in graft survival for the two treat-
ment groups has a p value of 0.06.

For Australian patients treated with CyA and CyA
sparing agents, the 0-14 year old group had a signifi-
cantly better graft outcome than adolescents; p = 0.05.

GRAFT FUNCTION

In Fi9gure 221 glomerular filtration rates (GFR) are
expressed as calculated creatinine clearance estima-
tions (mean and median values) for children treated
between 1984 and 1998. The data includes all primary
CD and LD grafts. The basis of the calculation is as
follows: (1)

GFR = k* height (cm) / creatinine (m mol/L)
k = 49 for girls aged 2 to 15.9 years.
k = 49 for boys aged 2 to 12.9 years.
k = 60 for boys aged 13 to 15.9 years.

A steady average annual reduction of mean and median
GFR estimations of  approximately 3-5 ml/min/1.73m2  is
observed in all CyA treated grafts after the first 12
months.

(1)  Taylor CM; �Assessment of glomerular filtration rate�.
In: Clinical Paediatric Nephrology. Ed. Postlethwaite RJ,
2nd Edition, p 91-100. 1994.
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SECOND AND SUBSEQUENT GRAFTS

Patient survival and graft survival for children and
adolescents receiving second and subsequent grafts is
shown in Figures 222-223, for patients receiving
allografts between 1984 and 1998. The overall experi-
ence is limited but the results are comparable to
overall graft outcome (especially when the 2nd or
subsequent graft has a LD source). Figure 224.

Results for adolescents receiving CD grafts as a second
or subsequent graft are disappointing, with an overall
experience for Australia and New Zealand showing a
<50% survival for such grafts at three years.

GROWTH AND DEVELOPMENT

HEIGHT STANDARD DEVIATION SCORES (HTSDS)

Figure 225 shows the first recorded HtSDS for Aus-
tralian and New Zealand children and adolescents, the
last HtSDS recorded and the �delta� (differences)
between the first and the last score.

Consistent with previous reporting in the Registry, the
data suggest continued average growth in ESRF
patients but failure to achieve catch up growth. The
sparse use of Recombinant Human Growth Hormone
(HGH) appears to have been  preserved for children with
relatively poor initial HtSDS scores.

The data reinforces the notion that there is an absolute
requirement for maximising the growth potential of a
child before he/she reaches ESRF.

Note: HtSDS = Actual height  -  mean height for age
                               standard deviation at that age

BONE AGES

Serious limitations exist concerning the �bone age� data.
Recording of bone age is sporadic.  Figure 226 shows
the relationship between bone age and chronological
age for patients related to current treatment and age
range for both Australian and New Zealand children and
adolescents.

The combined data (Australia and New Zealand) for all
modalities of treatment suggests a reasonably consist-
ent difference between bone age and chronological age
appropriate across the age groups (approximate differ-
ence: chronological age - bone age approximately 1.5
years). Figure 227 shows the combined data.

TANNER SCORES

These are also noteworthy for the incompleteness of the
data. Figure 228 shows Tanner Scores for Australian
and New Zealand children (all modalities of treatment)
and adolescents. No child < 10 years of age has a
Tanner Scale recorded of  > 1. There are only 46 valid
observations in females and 64 such observations in
males, between the ages of 10 and 15.

CONCLUDING REMARKS AND SUMMARY

INCIDENCE: the incidence of  0-2 year olds requiring
ESRF treatment is amongst the highest across the
paediatric age groups.

MODE OF TREATMENT: of children and adolescents
with ESRF the proportion with a functioning transplant
(children 72%, adolescents 65%) is being maintained.

TRANSPLANTATION: complete withdrawal of Pred-
nisolone is achievable or favoured in approximately 30%
of patients from the first year post transplant.

The trend towards improved graft outcome with Cya and
CyA sparing agents compared to CyA alone does not
reach significance.

GFR�s: (calculated) appear to deteriorate steadily from
the first year post transplant.

Graft outcome in second and subsequent grafts in
adolescents is particularly poor.

GROWTH AND DEVELOPMENT: growth data for
children and adolescents with ESRF highlights the need
for vigilance in maximising growth potential in the pre-
dialysis phase.

NOTE TO CONTRIBUTORS: the individual contributors
to the Paediatric Registry Database deserve ongoing
praise for their efforts in providing timely and accurate
data submissions. We need to constantly review the
data we are collecting not only for its usefulness but
for its completeness.
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Figure 212 Australia and New Zealand

Figure 213 Australia and New Zealand

Figure 214 Australia and New Zealand

Figure 215 Australia and New Zealand
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Figure 216 Australia and New Zealand

Figure 217 Australia and New Zealand

stnecselodAdnanerdlihCfo]%[noitroporP
9991-raM-13tnalpsnarTlaneRgninoitcnuFahtiW

puorGegA dlQ TCA/WSN .saT/.ciV TN/AS AW dnalaeZweN

sraey41-0 %07)31( %96)24( %48)34( %38)21( %05)61( )%46)33(
sraey91-51 %06)52( %16)15( %77)03( %97)41( %38)21( %35)23(

FRSEhtiwnerdlihCforebmuN)(

.stfargnistnegAgnirapSAyCfoesU
4991-rpA-1litnudetcelloctonerewatadtnegagnirapSAyC

tnalpsnarT
sutatS

ailartsuA dnalaeZweN

sraeYniegnaRegA sraeYniegnaRegA

4-0 9-5 41-01 41-0 91-51 4-0 9-5 41-01 41-0 91-51

gninoitcnuF

4991lirpA1erofeB

gnirapS+AyC 4 3 9 61 9 0 0 0 0 0
enolAAyC 31 71 14 17 15 2 6 21 02 9

AyCoN 0 5 6 11 21 0 0 1 1 2
AyCrehtO 2 5 21 91 22 0 0 3 3 2

4991hcraM13retfA

gnirapS+AyC 01 5 31 82 62 0 1 3 4 3
enolAAyC 31 42 62 36 12 3 7 01 02 0

AyCoN 0 0 0 0 1 0 0 0 0 0
AyCrehtO 1 3 1 5 7 0 0 0 0 1

deliaF

4991lirpA1erofeB

gnirapS+AyC 0 0 0 0 5 0 0 0 0 1
enolAAyC 01 31 62 94 95 2 4 7 31 9

AyCoN 3 61 63 55 35 0 0 6 6 02
AyCrehtO 0 1 4 5 21 0 1 0 1 4

4991hcraM13retfA

gnirapS+AyC 0 0 1 1 6 0 0 0 0 0
enolAAyC 5 3 5 31 4 1 0 2 3 0

AyCoN 2 1 0 3 0 0 0 0 0 0
AyCrehtO 0 0 0 0 1 0 0 0 0 2

Figure 218 Australia and New Zealand

enolosinderPesoDoreZnostneitaPfo]%[noitroporP
8991-ceD-13ot4891-naJ-1stfarG

yrtnuoC
tnalpsnarTfoemiTtasraeYniegnaRegA

4-0 9-5 41-01 41-0 91-51

htnoM0
ailartsuA %5.01)6( %8.21)01( %6.21)81( %2.21)43( %8.02)84(

dnalaeZweN 0 0 0 0 0

htnoM1
ailartsuA %8.5)3( %6.5)4( %2.6)8( %9.5)51( %7.41)23(

dnalaeZweN 0 0 0 0 0

shtnoM3
ailartsuA %7.8)4( %3.8)6( %6.6)8( %5.7)81( %5.11)42(

dnalaeZweN 0 0 0 0 0

shtnoM6
ailartsuA %8.21)6( %7.91)41( %0.51)81( %0.61)83( %6.31)62(

dnalaeZweN 0 0 %9.2)1( %7.1)1( %2,3)1(

raeY1
ailartsuA %3.61)7( %8.52)71( %0.52)92( %6.32)35( %0.02)53(

dnalaeZweN 0 %9.5)1( %5.6)2( %6.5)3( %6.3)1(

sraeY5
ailartsuA %6.31)3( %8.45)71( %2.82)02( %3.23)04( %7.82)52(

dnalaeZweN 0 0 %0.52)4( %7.61)4( 0

sraeY01
ailartsuA %5.21)1( %5.54)5( %0.52)6( %9.72)21( %8.34)31(

dnalaeZweN 0 %3.33)1( %0.04)2( %5.73)3( %7.61)1(
stneitaPforebmuN)(
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Figure 219 Australia and New Zealand

Figure 220 Australia and New Zealand

Figure 221 Australia and New Zealand

8991-ceD-13ot4991-rpA-1lavivruStfarG
stnegAgnirapSAyC+AyChtiwenolAAyCgnirapmoC

egA

egnaR

sraeYnilavivruS

0 1 2 3 4

ailartsuA

41-0
gnirapS+AyC 001 + 0 92 001 + 0 32 001 + 0 81 001 + 0 31 001 + 0 5

enolAAyC 001 + 0 67 58 + 4 55 38 + 5 14 38 + 5 42 87 + 6 31

91-51
gnirapS+ayC 001 + 0 23 09 + 6 32 67 + 9 31 67 + 9 6 67 + 9 4

enolAAyC 001 + 0 52 29 + 6 12 68 + 7 31 08 + 9 11 08 + 9 5

dnalaeZweN

41-0
gnirapS+AyC 001 + 0 4 001 + 0 4 001 + 0 4 001 + 0 2 001 + 0 2

enolAAyC 001 + 0 32 19 + 6 91 19 + 6 51 38 + 01 6 38 + 01 2

91-51
gnirapS+ayC 001 + 0 3 001 + 0 2 001 + 0 2 001 + 0 2 001 + 0 2

enolAAyC - - - - -

lavivruS% + ksiRtarebmuN/.E.S

stfarGyramirPllarofsetaRnoitartliFraluremolGdetaluclaC
8991-ceD-13ot4991-rpA-1

tfarG
sraeYnilavivruS

htnoM1 shtnoM3 shtnoM6 raeY1 sraeY5 sraeY01

ailartsuA

DC
naeM )301(7.97 )89(5.38 )08(0.28 )97(4.17 )33(3.06 )4(7.75
naideM )301(0.08 )89(2.08 )08(0.97 )77(4.86 )33(4.06 )4(2.55

DL
naeM )351(6.09 )541(8.58 )021(5.58 )511(9.87 )54(8.16 )6(1.26
naideM )351(2.09 )541(7.18 )021(0.48 )511(9.77 )54(4.85 )6(7.27

dnalaeZweN

DC
naeM )81(0.75 )81(3.67 )11(7.77 )9(5.09 )8(8.96 0
naideM )81(6.44 )81(1.87 )11(3.57 )9(9.19 )8(2.87 0

DL
naeM )31(6.57 )41(3.27 )01(2.48 )41(4.85 )31(0.45 )3(0.94
naideM )31(4.87 )41(7.57 )01(7.48 )41(8.95 )31(5.35 )3(4.35

stneitaPforebmuN)(

.stfarGnistnegAgnirapSAyCfoesU
4991-rpA-1litnudetcelloctonerewataDtnegAgnirapSAyC

ailartsuA dnalaeZweN

sraeYniegnaRegA sraeYniegnaRegA

4-0 9-5 41-01 41-0 91-51 4-0 9-5 41-01 41-0 91-51

4991lirpA1erofeB

gnirapS+AyC 4 3 9 61 41 0 0 0 0 1
enolAAyC 32 03 76 021 011 4 01 91 33 81

AyCoN 3 12 24 66 56 0 0 7 7 22
AyCrehtO 2 6 61 42 43 0 1 3 4 6

4991hcraM13retfA

gnirapS+AyC 01 5 41 92 23 0 1 3 4 3
enolAAyC 81 72 13 67 52 4 7 21 32 0

AyCoN 2 1 0 3 1 0 0 0 0 0
AyCrehtO 1 3 1 5 8 0 0 0 0 3
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Figure 223 Australia and New Zealand

Figure 222 Australia and New Zealand

8991-4891lavivruStneitaP:stfarGtneuqesbuSdnadnoceS

egA

egnaR
tfarG

sraeYnilavivruS

0 1 3 5 7 01

ailartsuA

41-0
DC 001 + 0 92 001 + 0 62 69 + 4 32 38 + 8 02 38 + 8 02 38 + 8 21
DL 001 + 0 11 001 + 0 11 001 + 0 9 001 + 0 6 001 + 0 4 57 + 22 2

91-51
DC 001 + 0 83 59 + 4 63 98 + 5 03 77 + 7 42 47 + 8 02 86 + 9 21
DL 001 + 0 8 001 + 0 7 17 + 71 5 17 + 71 4 45 + 02 3 45 + 02 2

dnalaeZweN

41-0
DC 001 + 0 3 001 + 0 2 001 + 0 2 001 + 0 2 001 + 0 2 -
DL 001 + 0 1 001 + 0 1 001 + 0 1 - - -

91-51
DC 001 + 0 11 28 + 21 9 28 + 21 9 28 + 21 9 28 + 21 9 37 + 31 8
DL 001 + 0 2 001 + 0 2 001 + 0 2 - - -

lavivruS% + ksiRtarebmuN/.E.S

8991-4891lavivruStfarG:stfarGtneuqesbuSdnadnoceS

egA

egnaR
tfarG

sraeYnilavivruS

0 1 3 5 7 01

ailartsuA

4-0 DC 001 + 0 2 05 + 0 1 05 + 0 1 - - -
DL 001 + 0 1 001 + 0 1 001 + 0 1 001 + 0 1 - -

9-5 DC 001 + 0 7 001 + 0 7 68 + 31 6 68 + 31 6 17 + 71 5 17 + 71 4
DL 001 + 0 6 001 + 0 6 001 + 0 4 001 + 0 2 001 + 0 2 05 + 53 1

41-01 DC 001 + 0 02 47 + 01 31 16 + 21 9 74 + 21 7 74 + 21 7 74 + 21 3
DL 001 + 0 4 001 + 0 4 001 + 0 4 17 + 42 2 17 + 42 1 17 + 42 1

41-0 DC 001 + 0 92 97 + 8 12 76 + 9 61 85 + 01 41 45 + 01 31 45 + 01 8
DL 001 + 0 11 001 + 0 11 001 + 0 9 58 + 41 5 58 + 41 3 65 + 52 2

91-51
DC 001 + 0 83 86 + 7 62 65 + 8 71 23 + 8 9 82 + 8 7 42 + 8 4

DL 001 + 0 8 78 + 21 6 85 + 91 4 14 + 91 2 14 + 91 2 14 + 91 2

dnalaeZweN

4-0 DC - - - - - -
DL - - - - - -

9-5 DC - - - - - -
DL 001 + 0 1 001 + 0 1 - - - -

41-01 DC 001 + 0 3 06 + 13 1 - - - -
DL - - - - - -

41-0 DC 001 + 0 3 06 + 13 1 - - - -
DL 001 + 0 1 001 + 0 1 - - - -

91-51
DC 001 + 0 11 46 + 51 7 54 + 51 5 63 + 51 4 72 + 31 3 72 + 31 3
DL 001 + 0 2 001 + 0 2 001 + 0 2 001 + 0 2 001 + 0 2 05 + 53 1

lavivruS% + ksiRtarebmuN/.E.S
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Figure 225 Australia and New Zealand

Figure 224 Australia and New Zealand

8991-4991stfarGllA:lavivruStfarG

egA

egnaR
tfarG

sraeYnilavivruS

0 raey1 sraey3 sraey5 sraey7 sraey01

ailartsuA

4-0 DC 001 + 0 42 57 + 9 81 57 + 9 41 36 + 11 01 84 + 21 4 42 + 04 2
DL 001 + 0 83 38 + 6 72 38 + 6 02 38 + 6 41 38 + 6 8 38 + 6 5

9-5 DC 001 + 0 15 87 + 6 83 76 + 7 72 95 + 7 41 35 + 81 71 35 + 8 9
DL 001 + 0 24 89 + 2 04 39 + 4 82 58 + 7 12 08 + 8 71 56 + 01 6

41-01 DC 001 + 0 39 58 + 4 47 57 + 5 95 66 + 5 94 75 + 6 73 74 + 6 12
DL 001 + 0 38 19 + 3 27 58 + 4 65 87 + 5 44 07 + 6 72 46 + 7 81

41-0 DC 001 + 0 861 28 + 3 031 37 + 4 001 36 + 4 87 65 + 4 85 64 + 5 23
DL 001 + 0 361 19 + 2 931 68 + 3 401 18 + 3 97 67 + 4 25 76 + 5 92

91-51 DC 001 + 0 691 97 + 3 151 56 + 4 211 15 + 4 37 64 + 4 16 93 + 4 33
DL 001 + 0 78 29 + 3 47 48 + 4 45 08 + 5 34 27 + 6 92 26 + 7 41

dnalaeZweN

4-0 DC 001 + 0 2 001 + 0 2 05 + 53 1 05 + 53 1 - -
DL 001 + 0 6 28 + 61 4 28 + 61 3 94 + 72 1 - -

9-5 DC 001 + 0 3 001 + 0 2 001 + 0 1 - - -
DL 001 + 0 61 001 + 0 61 58 + 01 8 47 + 31 6 65 + 91 3 65 + 91 3

41-01 DC 001 + 0 11 18 + 21 8 96 + 51 4 05 + 02 2 05 + 02 2 05 + 02 1
DL 001 + 0 23 09 + 5 82 08 + 7 12 27 + 9 61 16 + 01 9 45 + 11 01

41-0 DC 001 + 0 61 78 + 9 21 96 + 31 6 44 + 71 3 44 + 71 2 44 + 71 1
DL 001 + 0 45 29 + 4 84 28 + 6 23 17 + 7 32 95 + 9 21 45 + 9 8

91-51 DC 001 + 0 04 76 + 7 62 64 + 8 81 43 + 8 31 82 + 7 9 42 + 7 5
DL 001 + 0 31 29 + 8 11 48 + 11 01 48 + 11 7 48 + 11 6 65 + 81 4

lavivruS% + ksiRtarebmuN/.E.S

FRSEhtiwnerdlihCnihtworGdnaSDStH

ailartsuA dnalaeZweN latoT

tsriF
naeM 87.1- )253( 85.1- )47( 57.1- )624(
naideM 76.1- )253( 28.1- )47( 86.1- )624(

tsaL

naeM
)sey(HGHr 55.2- )99( 32.3- )4( 95.2- )301(
)on(HGHr 76.1- )942( 86.1- )66( 76.1- )513(

naideM
)sey(HGHr 35.2- )99( 35.3- )4( 45.2- )301(
)on(HGHr 55.1- )942( 53.1- )66( 05.1- )513(

latoT
naeM 29.1- )843( 87.1- )07( 09.1- )814(
naideM 47.1- )843( 83.1- )07( 56.1- )814(

atleD

naeM
)sey(HGHr 10.0- )48( 14.0- )3( 10.0- )78(
)on(HGHr 11.0- )022( 52.0- )85( 21.0- )872(

naideM
)sey(HGHr 10.0- )48( 95.0- )3( 20.0- )78(
)on(HGHr 11.0- )022( 41.0- )85( 21.0- )872(

latoT
naeM 90.0- )403( 61.0- )16( 01.0- )563(
naideM 80.0- )403( 72.0- )16( 11.0- )563(

stneitaPforebmuN)(
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Figure 226 Australia and New Zealand

Figure 227 Australia and New Zealand

Figure 228 Australia and New Zealand

.egaotdetalertnemtaerttnerruCfoedoM
9991-raM-13taevilastneitaP

egAenoBsusrevegA.deaP=egAcigolonorhC

tnemtaerT

ailartsuA dnalaeZweN

sraeYniegnaRegA sraeYniegnaRegA

4-0 9-5 41-01 91-51 4-0 9-5 41-01 91-51

sisylaiD

egA.deaP
naeM 20.3 69.7 52.21 51.61 46.1 93.6 38.21 50.61

naideM 34.3 60.8 37.21 59.51 46.1 93.6 03.31 48.51
NdilaV 9=N 8=N 61=N 9=N 2=N 1=N 9=N 4=N

egAenoB
naeM 74.2 52.6 29.01 68.31 0 0 48.11 00.71

naideM 03.2 05.6 00.01 00.41 0 0 02.21 00.71
NdilaV 4=N 4=N 9=N 5=N 0 0 5=N 1=N

tnalpsnarT

egA.deaP
naeM 47.3 98.7 67.21 25.61 34.4 95.8 74.21 42.61

naideM 48.3 91.8 20.31 93.61 34.4 56.8 63.21 87.51
NdilaV 9=N 63=N 84=N 74=N 2=N 6=N 31=N 11=N

egAenoB
naeM 09.0 29.5 08.01 03.41 00.3 52.8 39.8 33.51

naideM 09.0 09.5 00.11 57.41 00.3 52.8 00.9 00.51
NdilaV 1=N 51=N 02=N 21=N 1=N 2=N 3=N 3=N

sisylaiD
dna

tnalpsnarT

egA.deaP
naeM 83.3 19.7 36.21 64.61 30.3 82.8 16.21 91.61

naideM 46.3 01.8 97.21 93.61 71.3 32.8 63.21 87.51
NdilaV 81=N 44=N 46=N 65=N 4=N 7=N 22=N 51=N

egAenoB
naeM 61.2 99.5 38.01 71.41 00.3 52.8 57.01 57.51

naideM 01.2 00.6 00.11 05.41 00.3 52.8 00.11 00.61
NdilaV 5=N 91=N 92=N 71=N 1=N 2=N 8=N 4=N

.egAotdetaleRtnemtaerTtnerruCfoedoM
9991-raM-13taevilAstneitaP

egAenoBsusrevegA.deaP=egAcigolonorhC

tnemtaerT
sraeYniegnaRegA

4-0 9-5 41-01 91-51

sisylaiD
dna

tnalpsnarT

egA.deaP
naeM 23.3 69.7 36.21 4.61

naideM 46.3 91.8 67.21 63.61
NdilaV 22=N 15=N 68=N 17=N

egAenoB
naeM 03.2 02.6 28.01 74.41

naideM 03.2 00.6 00.11 00.51
NdilaV 6=N 12=N 73=N 12=N

egAotdetaleRtnemtaerTtnerruCfoedoM
serocSrennaTybtnemssessAcirtaideaP

9991-raM-13taevilAstneitaP

redneG
sraeYniegnaRegA

4-0 9-5 01 11 21 31 41 51 61 71

elameF

tsaerB

naeM 1 1 1 2 1 3 3 3 5 5
naideM 1 1 1 2 1 3 3 3 5 5
NdilaV 7=N 72=N 2=N 31=N 7=N 5=N 01=N 9=N 8=N 8=N

muminiM 1 1 1 1 1 1 1 1 4 4
mumixaM 1 1 1 3 2 5 5 5 5 5

riaHcibuP

naeM 1 1 1 2 1 3 3 3 4 5
naideM 1 1 1 2 1 3 4 3 5 5
NdilaV 7=N 72=N 2=N 31=N 7=N 5=N 01=N 9=N 8=N 8=N

muminiM 1 1 1 1 1 1 1 1 1 4
mumixaM 1 1 1 3 2 5 5 5 5 5

elaM

latineG

naeM 1 1 1 2 2 2 3 4 5 5
naideM 1 1 1 1 1 2 3 4 5 5
NdilaV 51=N 42=N 8=N 01=N 9=N 9=N 9=N 12=N 6=N 11=N

muminiM 1 1 1 1 1 1 1 1 4 3
mumixaM 1 1 1 3 3 3 5 5 5 5

riaHcibuP

naeM 1 1 1 1 2 2 3 4 5 5
naideM 1 1 1 1 1 2 4 4 5 5
NdilaV 51=N 42=N 8=N 01=N 9=N 9=N 9=N 12=N 6=N 11=N

muminiM 1 1 1 1 1 1 1 1 4 3
mumixaM 1 1 1 2 3 3 5 5 5 5


