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ABSTRACT 

This study consisted of two parts: 1) a description the contribution of renal disease to all 

cause mortality in Australia; and 2) an assessment of the agreement in reporting of cause of 

death among Australian end stage renal disease patients in two national data sets. Two 

manuscripts have been prepared and formatted for submission to peer-reviewed journals. 

In part one, data from the Australian Bureau of Statistics on underlying and associated 

causes of death, based on death certificates, were examined for all deaths that occurred in 

Australia in 1997-99 and were registered by the end of 1999. Causes of death were coded 

according to the International Classification of Diseases, ~10th Revision (ICD-10). We 

included as renal deaths a number of causes outside the ICD-10 chapter on diseases of the 

genitourinary system ( e.g. diabetic renal disease, hypertensive renal disease and congenital 

malformations of the kidney). Of the 378,832 deaths recorded during the period, renal 

disease was coded as the underlying cause for 7,888 deaths (2.1 %), and as one of the 

associated causes for an additional 28,012 deaths (7.4%). Among deaths with renal disease 

as the underlying cause, almost one in four (23.1%) were outside the ICD-10 genitourinary 

chapter and therefore unlikely to be classified as a renal death in official statistics. Renal 

disease was commonly recorded with other chronic diseases, especially cardiovascular 

diseases. 

In part two, agreement on cause of death as recorded in the Australian and New Zealand 

Dialysis and Transplant Registry (ANZDATA) and by the Australian Bureau of Statistics 

(ABS) was examined for people with end stage renal disease (ESRD) who died during 



1997-1999. We used data on cause of death and primary renal disease from ANZDATA, 

and on underlying and associated causes of death, based on death certificates, from the 

ABS. Date of birth, date of death and sex were used to identify the same individuals in the 

two data sets, and cause of death was compared at ICD-10 chapter level. Among 3,035 

ANZDATA patients who died during 1997-99, 1,144 (38%) could be matched to a record 

in the ABS data set. Of these, 237 (21%) had no mention of non-acute renal failure on their 

~death certificates. Agreement on cause of death at ICD-10 chapter level ranged from 37% 

using only the information on ANZDATA cause of death and ABS underlying cause of 

death, to 91 % using additional information on primary renal disease and/or any of up to 12 

associated causes of death. The number of people with non-acute renal failure recorded as 

the underlying cause of death on their death certificates (5,293) exceeded the number of 

ANZDATA patients who died (3,035), which suggests that many people with renal failure 

die untreated. 

Overall, the study found that the contribution of renal disease to Australian mortality has 

been underestimated due to historical reliance on a single (underlying) cause of death and 

because the coding of many renal deaths places them outside the category typically 

included as renal in official mortality statistics. Death certificates and ANZDATA records 

provided different descriptions of cause of death for Australian ESRD patients, and 

information from these two sources was not directly comparable. Neither data set provided 

a complete picture of renal disease as a cause of death in Australia. 
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Abstract 

Objective: To quantify the contribution of renal diseases to mortality in Australia. 

Methods: We examined data from the Australian Bureau of Statistics on underlying and 

associated causes of death (based on death certificates) for all deaths occurring in 1997-99 

and registered by the end of 1999. Causes of death had been coded according to the 

_ntemational Classification of Diseases, 10th Revision (ICD-10). We included as renal 

deaths a number of causes outside the ICD-10 chapter on diseases of the genito-urinary 

system (e.g. diabetic renal disease, hypertensive renal disease and congenital 

malformations of the kidney). 

Results: Of the 378,832 recorded deaths, renal disease was coded as the underlying cause 

for 7,888 (2.1 %), and as one of the associated causes for an additional 28,012 (7.4%). 

Among deaths with renal disease as the underlying cause, almost one in four (23 .1 % ) were 

outside the ICD-10 genito-urinary chapter and were therefore unlikely to be classified, in 

official statistics, as a renal death. 

Conclusion: The contribution of renal disease to Australian mortality has been 

underestimated due to historical reliance on a single (underlying) cause of death and 

because the coding of many renal deaths places them outside the category typically 

included as renal in official mortality statistics. 
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Introduction 

Between 1990 and 2000, the number of cases of treated end-stage renal disease in 

Australia increased by 83%, from 6,218 to 11,397 (Australia and New Zealand Dialysis 

and Transplant Registry, special data request, 2001). However, little is known about the 

contribution of renal disease to mortality. The Australia and New Zealand Dialysis and 

Transplant Registry (ANZDATA) reports on cause of death of patients with treated end 

stage renal disease. 1 ANZDAT A reports do not include people with renal disease who have 

never received renal replacement therapy. 

Recent Australian Bureau of Statistics (ABS) publications include figures for all diseases 

of the genito-urinary system combined (which includes non-renal conditions) and for 

certain types of renal failure.2 Other important renal diseases, such as hypertensive or - --·. 

diabetic renal disease and ~ongenital malformations (including polycystic kidney disease 

and vesico-ureteric reflux) can not be identified from published ABS data. These diseases 

represented four of the five commonest causes of treated end-stage renal disease in 2000. 1 

Furthermore, ABS statistics have, until recently, been based on a single 'underlying' cause 

of death. This approach fails to reflect the complexity of death resulting from multiple 

chronic diseases, a phenomenon which has become increasingly common throughout most 

of the world.3 

This study provides the first comprehensive assessment of the contribution made by renal 

disease to mortality in Australia. It includes an expanded classification of renal disease and 

uses multiple cause of death coding, as introduced by the ABS in 1997. 
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Methods 

Data source 

Data were obtained from the Australian Bureau of Statistics (ABS) for all deaths occurring 

in 1997-99 and registered by the end of 1999. This data set is based on death certificates 

provided by the State and Territory Registrars, with additional coding performed by the 

ABS. 

The ABS data set included information on the underlying cause of death, up to twelve 

other conditions listed on the death certificate, and the age, sex, place of residence, and 

Indigenous status of the deceased. All diseases and conditions recorded on the death 

certificate had been coded by the ABS according to the International Classification of 

Diseases, 10th Revision (ICD-10).4 The underlying cause of death was defined as 'the 

disease or injury which initiated the train of morbid events leading directly to death' .2 The 

ABS uses the term 'multiple causes of death' to refer to all morbid conditions listed on the 

death certificate. These can include 'the underlying cause, the immediate cause, or any 

intervening causes and those conditions which contributed to death, but were not related to 

the disease or condition causing death' .2 In order to distinguish between the underlying 

cause and other diseases and conditions listed, we used the term 'associated cause' to refer 

to diseases and conditions other than the underlying cause. Thus, for the purposes of this 

analysis, 'underlying causes' and 'associated causes' were mutually exclusive. 

Definition of renal deaths 

We defined renal causes to include diseases of the kidney and ureter (ICD-10 codes N00-

N29), diabetic renal disease (El0.2, El 1.2, El3.2 and E14.2), hypertensive renal disease 
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(I12, I13, I15.0, I15.1) and congenital malformations of the kidney and ureter (Q60-Q63). 

We further sub-divided renal causes into 'renal failure' and 'other renal disease', as shown 

in Table 1. 

It is possible to have one renal disease as the underlying cause and another as an associated 

cause. In order to avoid double-counting, we divided renal deaths into two mutually 

exclusive groups: deaths in which renal disease was the underlying cause, regardless of any 

associated causes; and deaths in which renal disease was not the underlying cause, but was 

listed as at least one of the associated causes. 

Ethical approval 

We obtained approval for the study from the Joint Institutional Ethics Committee of the 

Royal Darwin Hospital and the Menzies School of Health Research, and from the Northern 

Territory University Ethics Committee. 

6 



Results 

Of the 378,882 deaths analysed, renal disease was listed as the underlying cause of death 

for 7,888 (2.1 %). For an additional 28,012 (7.4 % of all deaths), renal disease was recorded 

as an associated cause. Thus approximately one in ten death certificates (9.5%) listed renal 

disease as a cause of death. 

Of deaths with renal disease listed as the underlying cause, 1,824 (23 .1 % ) were due to 

hypertensive renal disease, diabetic renal disease, or congenital malformations of the 

kidney (Table 1 ). As these diseases are not included in the ICD-10 as diseases of the 

genito-urinary system (ICD-10 codes N00-N99), routinely published official statistics are 

unlikely to identify deaths from these causes as renal deaths. 

Renal disease as the underlying cause of death 

The proportion of deaths with renal disease as the underlying cause increased with age. It 

varied by place of residence, sex and whether or not the deceased was recorded as being of 

Indigenous origin (Table 2). It was not common for renal disease to be reported alone: only 

591 death certificates recorded renal disease as the underlying cause without any other 

causes. When renal disease was the underlying cause of death, there were an average of 2.5 

additional causes of death. The most commonly mentioned associated causes were diseases 

of the circulatory system (33.7% of those mentioned; Table 3), followed by diseases of the 

respiratory system (14.4%) and the genito-urinary system (14.2%). 
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Renal disease as an associated cause of death 

Renal disease was 3.6 times more likely to be reported as an associated cause of death than 

as the underlying cause of death. Among deaths with renal disease as an associated cause 

of death, the majority (65.2%) had, as the underlying cause, either a disease of the 

circulatory system or a neoplasm (Table 4). 

For the 28,012 deaths for which renal disease was an associated cause, 887 (3.2%) death 

certificates made no mention of any diseases included in the ICD-10 chapter on genito

urinary system. These deaths, for which the relevant renal disease was hypertensive renal 

failure, hypertensive renal disease, diabetic renal disease, and/or congenital malformations 

of the kidney and ureter, are likely to be overlooked as renal-related deaths, even when 

multiple cause coding is used. 

Renal disease in combination with other causes of death 

Renal disease, whether the underlying or an associated cause, was commonly reported in 

combination with other chronic and acute diseases (Table 5). The majority (71 %) of all 

renal-related death certificates listed at least one cardiovascular disease, with ischaemic 

heart disease appearing in about a third (33%). Respiratory disease (32%), neoplasms 

(20%), infectious and parasitic diseases (14%) and diabetes (14%) were also commonly 

reported as being associated with renal disease. The combination of renal disease, 

cardiovascular disease and diabetes was listed in more than one in every hundred death 

certificates. 
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Discussion 

This study highlights the importance of renal disease as a cause of death. Approximately 

one in ten people who died in 1997-99 had a renal disease listed on their death certificates. 

The contribution of renal disease to Australian mortality has previously been 

underestimated due to two factors: the historical reliance on a single (underlying) cause of 

death and the coding of many renal deaths outside the category typically included as renal 

in official mortality statistics. 

Renal disease was much more likely to be listed as an associated cause of death than as the 

underlying cause. The use of 'multiple causes of death' coding now allows a much more 

complete description of the contribution to mortality of renal disease (and of other chronic 

diseases) than does 'single cause' coding.3
•
5 

Renal disease was rarely listed alone. When renal disease was the underlying cause, there 

were, on average, 2.5 additional diseases or conditions. Diseases of the circulatory system 

were frequently recorded along with renal disease, either as an associated cause when renal 

disease was the underlying cause, or as the underlying cause when renal disease was an 

associated cause. Other diseases, such as neoplasms, respiratory disease, diabetes, and 

infections, were also reported in association with renal diseases, although not as frequently. 

These patterns are consistent with the contemporaneous occurrence of multiple chronic 

diseases, which accords with findings from previous studies.6
•
7 

Our results suggest that almost one in four deaths with renal disease as the underlying 

cause would not be readily identifiable in routinely published statistics because they are 
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due to diseases which are not included in the ICD-10 chapter on diseases of the genito

urinary system, namely hypertensive renal disease, diabetic renal disease, or congenital 

malformations of the kidney and ureter. No deaths were identified with diabetic renal 

failure as either the underlying or an associated cause. Given that diabetic nephropathy is 

the second commonest cause of end-stage renal disease in Australia, accounting for 22% of 

new cases in 2000, 1 this suggests that the codes for diabetic renal failure (ICD-10 codes 

~ EI0.23, El 1.23, E13.23 and E14.23) may be under-utilised and that the relevant causes of 

death are instead being coded elsewhere. 

The main limitati9n of this study is its ultimate reliance on the quality of information on 

death certificates, known to be imperfect.8
-
10 We suggest that the listing of multiple causes 

of death would reduce at least one source of error, the assignment of only one disease or 

condition as the underlying cause. 

As about 5% of deaths in Australia are not registered during the calendar year in which 

they occur, 11 it is likely that our analysis missed some deaths, especially those occurring in 

1999. Late registration can occur when a death is referred to the coroner, when there is a 

delay in submitting and/or processing the form, or when a death occurs very late in the 

year. Although the actual numbers of people who died with renal disease as the underlying 

cause or as an associated cause of death are likely to be even higher than the figures 

presented here, it is unclear how or to what extent the proportions would be affected. 

The identification of Indigenous people on death certificates is known to be incomplete 

and to vary across jurisdictions. 11 In addition, late registrations are about three times 
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commoner for Indigenous deaths than for Australian deaths overall. 11 Thus the results 

relating to Indigenous people are an underestimate and should be interpreted with caution. 

The Commonwealth, State and Territory Health Ministers have endorsed six national 

health priority areas: asthma, cancer control, cardiovascular health, diabetes mellitus, 

injury prevention and control, and mental health. 12 The focus of this national health 

priority initiative is disease specific. Our study has demonstrated the strong 

interrelationship amongst chronic illnesses, notably renal disease and cardiovascular 

disease and, to a lesser extent diabetes. This interrelationship has been recognised in 

several recent initiatives. The National Vascular Diseases Prevention Partnership, an 

alliance of the Australian Kidney Foundation, the National Heart Foundation of Australia, 

Diabetes Australia and the National Stroke Foundation, has been established to develop 

common guidelines for vascular disease prevention. 13 The Northern Territory Department 

of Health and Community Services has developed a preventable chronic disease strategy, 

the first integrated non-communicable disease strategy in an Australian context. It 

addresses screening and intervention in an integrated program for chronic diseases, 

including vascular disease, early renal disease and diabetes. 14 Such initiatives are required 

to address what is increasingly referred to as an 'epidemic' of chronic disease of the early 

21 st century. 
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Table 1. Renal disease as a cause of death, Australia, 1997-99. 

Type of renal disease ICD-10 codes Deaths with renal disease as: 

The underlying An associated 

cause causet 

No. % of all No.t % of all 

deaths deaths 

Renal failure 

Diabetic renal failure El0.23, El 1.23, 0 0.0 0 0.0 

El3.23, E14.23 

Hypertensive renal failure 112.0, 113.1, 113.2 1237 0.3 834 0.2 

Acute renal failure N17 916 0.2 8409 2.2 

Chronic renal failure N18 2276 0.6 8935 2.4 

Unspecified renal failure Nl9 1780 0.5 10672 2.8 

Total renal failure 6209 1.6 26675 7.0 

Other renal disease 

Diabetic renal disease El0.2, El 1.2, El3.2, 353 0.1 115 0.0 

E14.2 (excluding 

El0.23, El 1.23, 

El3.23 and E14.23) 

Hypertensive renal disease 112.9, 113.0, 113.9, 62 0.0 41 0.0 

115.0, 115.1 

Other diseases of the N00-Nl6, N20-N29 1092 0.3 1881 0.5 

kidney and ureter 

Congenital malformation Q60-Q63 172 0.0 174 0.0 

of the kidney and ureter 

Total other renal disease 1679 0.4 2189 0.6 

Total renal disease 7888 2.1 28012 7.4 

tBut not the underlying cause. 

tMore than one associated cause may appear on a given death certificate. Causes are not 

mutually exclusive, so figures may add up to more than 100%. 

14 



Table 2. Characteristics of people with renal disease as the underlying cause of death, 

Australia, 1997-99. 

Renal failure Other renal disease Total renal disease 

No. of % of all No. of % of all No. of % of all 

deaths deaths deaths deaths deaths deaths 

Total 6209 1.6 1679 0.4 7888 2.1 

Sex 

Male 2916 1.5 756 0.4 3672 1.8 

Female 3293 1.8 923 0.5 4216 2.3 

Age (years) 

Less than 45 43 0.1 140 0.5 183 0.6 

45-64 259 0.5 326 0.6 585 1.1 

65-74 717 0.9 489 0.6 1206 1.6 

75-84 2659 2.2 444 0.4 3103 2.6 

85 and over 2531 2.6 280 0.3 2811 2.8 

Indigenous Status 

Identified as 113 2.1 99 1.8 212 3.9 

Indigenous 

Other 6096 1.6 1580 0.4 7676 2.1 

Place of residencet 

New South Wales 2212 1.7 597 0.4 2809 2.1 

Victoria 1818 1.9 388 0.4 2206 2.3 

Queensland 866 1.3 344 0.5 1210 1.8 

South Australia 576 1.7 117 0.3 693 2.0 

W estem Australia 464 1.5 132 0.4 596 1.9 

Tasmania 162 1.5 40 0.4 202 1.8 

Northern 51 2.1 39 1.6 90 3.7 

Territory 

Australian Capital 54 1.4 20 0.5 74 1.9 

Territory 

tNot shown are 8 deaths (6 with renal failure, 2 with other renal disease) with place of 

residence recorded as 'other'. 
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Table 3. Associated causes of death when renal disease was the underlying cause of 

death, Australia, 1997-99. 

Cause of death (I CD- IO codes) No. of %of 

mentionst mentionst 

Diseases of the circulatory system (I00-199) 

Hypertensive disease (I10-I15)t 

Ischaemic heart disease (120-125) 

Cerebrovascular disease (160-169) 

Other diseases of circulatory system (IO0-I09, 126-152, 170-199) 

Diseases of the respiratory system (JO0-J99) 

Diseases of the genito-urinary system (N00-N99) 

Acute renal failure (NI 7) 

Chronic renal failure (NI 8) 

Unspecified renal failure (NI 9) 

Other diseases of the kidney and ureter (N00-N16, N20-N29) 

Other diseases of the genito-urinary system (N30-N99) -

Endocrine, nutritional and metabolic diseases (E00-E90) 

Diabetes (E10-E14)§ 

Other endocrine, nutritional, metabolic (E00-E07, E15-E90) 

Infectious and parasitic diseases (A00-B99) 

Symptoms, signs and ill-defined (R00-R99) 

Injury, poisoning and other external causes (S00-Y98) 

Diseases of the digestive system (K00-K93) 

Mental and behavioural disorders (F00-F99) 

Neoplasms (C00-D48) 

Diseases of blood and blood-forming organs (D50-D89) 

Diseases of nervous system & sense organs (G00-H95) 

Diseases of musculoskeletal system & connective tissue (M00-M99) 

Diseases of the skin and subcutaneous tissues (L00-L99) 

Congenital malformations (Q00-Q99)~ 

Certain conditions originating in the perinatal period (P00-P96) 

Pregnancy and childbirth (000-099) 

Total 

16 

6629 33.7 

176 0.9 

1709 8.7 

719 3.7 

4025 20.5 

2833 14.4 

2784 14.2 

1188 6.0 

580 3.0 

472 2.4 

286 1.5 

258 1.3 

1241 6.3 

583 3.0 

658 3.3 

1033 5.3 

969 4.9 

899 4.6 

764 3.9 

663 3.4 

465 2.4 

391 2.0 

369 1.9 

333 1.7 

155 0.8 

73 0.4 

45 0.2 

0 0.0 

19646 100.0 



tFigures are based on the number of times particular causes appeared on death certificates, 

rather than on the total number of deaths. A death certificate may have more than one 

associated cause, and each would be reflected in the table. Therefore figures are not 

mutually exclusive and may add up to more than 100%. 

irncludes hypertensive renal failure and hypertensive renal disease. 

§Includes diabetic renal failure and diabetic renal disease. 

,ilncludes congenital malformations of the kidney and ureter. 
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Table 4. The underlying cause of death when renal disease was listed as an associated 

(but not the underlying) cause of death, Australia, 1997-99. 

Underlying cause of death No. of deaths ¾t 

Diseases of the circulatory system 12703 45.3 

Hypertensive diseaset 62 0.2 

Ischaemic heart disease 7137 25.5 

Cerebrovascular disease 1427 5.1 

Other diseases of the circulatory system 4077 14.6 

Neoplasms 5573 19.9 

Endocrine, nutritional and metabolic diseases 2360 8.4 

Diabetes§ 1744 6.2 

Other endocrine, nutritional and metabolic diseases 616 2.2 

Diseases of the digestive system 1961 7.0 

Diseases of the respiratory system 1734 6.2 

Infectious and parasitic diseases 905 3.2 

Injury, poisoning and other external causes 608 2.2 

Diseases of the genito-urinary system1 532 1.9 

Diseases of the nervous system & sense organs 399 1.4 

Diseases of musculoskeletal system and connective tissue 398 1.4 

Mental and behavioural disorders 350 1.2 

Diseases of blood and blood-forming organs 194 0.7 

Diseases of the skin and subcutaneous tissues 124 0.4 

Congenital malformationstt 114 0.4 

Perinatal conditions 50 0.2 

Symptoms, signs and ill-defined 7 0.0 

Pregnancy and childbirth 0 0.0 

Total 28012 100.0 

tPercent of deaths with a renal disease as an associated but not the underlying cause of 

death. 

tExcluding hypertensive renal disease and hypertensive renal failure. 

§Excluding diabetic renal disease and diabetic renal failure. 

~xcluding diseases of the kidney and ureter. 
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ttExcluding congenital malformation of the kidney and ureter. 
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Table 5. Relationship of renal disease with other selected causes of death, Australia, 

1997-99. 

Causes of death listed on the death certificatet No. of deathst % ofrenal 

deathst 

Renal disease and circulatory disease§ 25528 71.1 

Renal disease and ischaemic heart disease§ 11990 33.4 

Renal disease and cerebrovascular disease§ 3787 10.6 

Renal disease and respiratory disease§ 11307 31.5 

Renal disease and neoplasms§ 7278 20.3 

Renal disease and infectious & parasitic diseases§ 5143 14.3 

Renal disease and diabetes§ 5115 14.2 

Renal disease, circulatory disease and diabetes§ 4098 11.4 

Total renal deaths 35,900 100.0 

t Includes both underlying and associated causes. 

tCombinations are not mutually exclusive, so numbers may add up to more than the total 

number of deaths or more than 100%. 

§With or without other causes. 
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The data reported here have been supplied by the Australia and New Zealand Dialysis and 

Transplant Registry and the Australian Bureau of Statistics. The interpretation of these data 

is the responsibility of the authors and should in no way be seen as an official policy or 

interpretation of the Australia and New Zealand Dialysis and Transplant Registry or the 

Australian Bureau of Statistics. 
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Abstract 

Objectives: To assess concordance in the reporting, in two Australian national data sets, of 

the cause of death of patients with end-stage renal disease (ESRD). 

Methods: In respect of deaths during 1997-1999, we compared 'cause of death' and 

'primary renal disease', as noted in the Australian and New Zealand Dialysis and 

Transplant Registry (ANZDATA), with the 'underlying' and 'associated' causes of death 

(based on death certificates), as recorded by the Australian Bureau of Statistics (ABS). 

Dates of birth and death and sex identified the same individuals in the two data sets. Cause 

of death was compared at the ICD-10 chapter level. 

Results: Among 3,035 ANZDATA patients who died during 1997-99, 1,144 (38%) could 

be matched to a record in the ABS data set. Median age at death was 67, with 19% aged 75 

or above. The death certificates of 23 7 (21 % ) of these 1,144 patients made no mention of 

non-acute renal failure. Using ANZDATA information on cause of death and ABS 

underlying cause of death, concordance at the ICD-10 chapter level was 38%. Using 

additional information on primary renal disease (ANZDATA) and/or any of up to 12 

associated causes of death (ABS), concordance increased to 91 %. Among all deaths in the 

ABS data set, 5,109 death certificates recording non-acute renal failure as the underlying 

cause of death did not match an ANZDATA record. For this group, median age at death 

was 83, with 85% aged 75 and above. 
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Conclusion: Death certificates and ANZDATA records provide differing causes of death 

for ESRD patients. Information from these sources was not directly comparable. Neither 

data set provided a complete picture of renal disease as a cause of death. 
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Introduction 

Data on cause of death are widely used to characterise the population burden of specific 

diseases. However, the information available depends on the purpose of the data collection. 

The Australian Bureau of Statistics (ABS) collects and reports data from death certificates 

as part of routine monitoring of population mortality. Deaths are currently coded using the 

Tenth Revision of the International Classification of Diseases1
. Each death is assigned an 

'underlying cause' and up to 12 'associated causes of death', based on information 

recorded in the death certificate2
• 

By contrast, the Australian and New Zealand Dialysis and Transplant Registry 

(ANZDAT A) collects data on mortality to address service provision for ESRD patients. 

Deaths are assigned to one of five broad categories which contain 42 causes of death3
. 

Renal diseases are absent from this list; they are recorded as separate data on primary renal 

disease. Despite the differences in purpose and in coding causes of death, end-stage renal 

disease registry data are often compared with data from the general population4
•
5

. 

Perneger and colleagues in the United States discussed concordance on cause of death, for 

ESRD patients, between death certificates and registry reports6
. They found that these 

sources provided different information on causes of death and were not interchangeable. 

The comparability of analogous Australian data has not previously been assessed. That is 

the aim of this study. 
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Methods 

Data sets 

ANZDATA maintains a data-base of patients treated in Australia by maintenance dialysis 

or renal transplantation3
• The registry is funded by the Commonwealth and State 

governments and the Australian Kidney Foundation. All renal units providing ESRD 

treatment participate in the Registry. Survey forms for all patients, completed six-monthly, 

include cause of death. The only patients not registered are the few who die before being 

established on a maintenance dialysis or transplant program 7. 

The ABS death data set is based on death certificates provided by the State and Territory 

Registrars. Official coders at the ABS extract data from death certificates using World 

Health Organisation guidelines according to the ICD-10-Australian Modification (ICD-10-

AM) 1
. 

We studied deaths that occurred in Australia during 1997 to 1999 and were registered by 

31 December, 1999. We could match only those deaths for which date of birth (one of our 

criteria for matching) was recorded in the ABS data set. These dates were available for 

deaths registered in New South Wales, the Australian Capital Territory, South Australia, 

Western Australia and the Northern Territory. Victoria, Queensland and Tasmania only 

recorded age, but approximately 1 % of people usually resident in these three states died in 

jurisdictions where date of birth is recorded. Of all deaths recorded by the ABS, 54% 

included date of birth. 

Data matching 
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ANZDATA and ABS records were matched by exact dates of birth and death and by sex. 

With the exception of two (0.2%) ANZDATA records which matched more than one ABS 

record, all matches were unique one-to-one matches. We selected the matching records for 

these two based either on extra data about concordance of the state of residence or extra 

data showing concordance of causes of death. 

For all matching records, the recorded cause of death in the two data sources was 

compared at the level of ICD-10 chapter. ANZDATA data on cause of death and primary 

renal disease were re-coded to the most appropriate ICD-10 chapter (Table 1). ABS data 

on underlying and associated causes of death were grouped by ICD-10 chapter. 

Concordance was assessed in three steps. First, the ABS underlying cause of death was 

compared with the ANZDATA cause of death. For example, if the death certificate 

recorded ischaemic heart disease as the underlying cause of death and ANZDATA 

recorded a cardiac or vascular disease as the cause of death, this was considered a first

level match. For those without a first level match, the comparison was repeated using all 

associated causes of death from the death certificate. Using the example above, if the 

ANZDA TA cause of death was a cardiac or vascular disease and any of the associated 

causes of death from the death certificate included a disease of the circulatory system, then 

a second-level match was achieved. Finally, for those without a first- or second-level 

match, all underlying and associated causes of death based on death certificates were 

compared with the primary renal disease recorded in ANZDATA. For example, if diabetes 

was listed as an underlying or associated cause of death in ABS and the primary renal 

disease in ANZDATA was a diabetes-related code, this was considered a third-level match. 
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Comparison of matched records with unmatched records among deaths with non-acute 

renal failure as the underlying cause of death 

In the ABS data set, we identified deaths where non-acute renal failure was recorded as the 

underlying cause. We defined non-acute renal failure to include chronic renal failure (ICD-

10 code N18), hypertensive renal failure (ICD-10 codes Il2.0, Il3.1 or I13.2), diabetic 

renal failure (ICD-10 codes El0.23, El 1.23, E13.23 or El4.23), and unspecified renal 

failure (ICD-10 code N19). We compared deaths attributed to non-acute renal failure in the 

ABS, but which did not match an ANZDATA record, to all deaths for which a match was 

achieved. All matching and analysis was performed using Stata Release 6 (College Station, 

TX). 

Ethical approval 

We obtained ANZDATA approval to analyse de-identified data for ESRD patients who 

died during 1997 to 1999. We obtained approval for the project from the Joint Institutional 

Ethics Committee of the Royal Darwin Hospital and the Menzies School of Health 

Research and from the Northern Territory University Ethics Committee. 
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Results 

Among 3,035 ANZDATA patients who died in 1997-99, 1,144 (38%) matched one of the 

378,832 records in the ABS data set. ANZDATA patients were more likely to match an 

ABS record if they were female, non-Indigenous, or if the death occurred earlier in the 

period (Table 2). 

Among the 1,144 matched records, the death certificates of 237 ANZDATA patients (21 %) 

made no mention of non-acute renal failure, either as the underlying or an associated cause 

of death. Of these, 78 (33%) had received a transplant, but the remaining 159 (67%) were 

recorded as being dialysis patients at the time of death. The most commonly recorded 

underlying cause of death for these 237 patients was cardiovascular disease (38%), 

followed by neoplasms (16%) and endocrine diseases, including diabetes (15%). 

Among the 1,144 matched records, the ABS and ANZDA TA data sets showed differing 

patterns of cause of death (Table 3). Although both data sets listed cardiovascular diseases 

as the commonest underlying cause of death, the proportion attributed to cardiovascular 

disease was much higher for ANZDATA (52%) than for ABS data (35%). Diseases of the 

genitourinary system were the second commonest underlying cause of death on ABS 

records (23%), but almost no deaths had been coded to this category in ANZDATA. 

ANZDATA records these diseases under primary renal disease rather than as a cause of 

death. Similarly, endocrine, nutritional and metabolic diseases, including diabetes, were 

the third commonest underlying cause of death (15%) in ABS records, but were not 

reported at all in ANZDATA. By contrast, infection was more likely to be reported as the 

cause of death by ANZDATA than in ABS records. One in seven deaths were coded by 
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ANZDATA as being due to 'social' causes (Table 3). For some of these causes, such as 

withdrawal from treatment, there is no direct equivalent in ICD-10 (Table 1 ). 

Using underlying cause of death as recorded on the death certificate and the ANZDATA 

cause of death, 38% of matched records showed concordance on cause of death at the ICD-

10 chapter level (Table 4). Concordance at this level was more likely for cardiovascular 

diseases (77%) and neoplasms (67%), but less likely for infectious diseases (27%). There 

was almost no concordance for diseases of the genitourinary system ( 1 % ) and no 

concordance was observed for endocrine, nutritional and metabolic diseases (including 

diabetes), or for congenital malformations. Relevant conditions within these categories 

were included in ANZDATA as primary renal diseases rather than as causes of death. 

Apparent concordance on cause of death was increased by utilising additional information 

on associated causes of death from death certificates and on primary renal disease recorded 

by ANZDATA (Table 4). 

There were 5,109 deaths in the ABS data set with non-acute renal failure attributed as the 

underlying cause, but which did not match an ANZDATA record. Of this group, 43% were 

recorded as having chronic renal failure, 23% hypertensive renal failure and 34% 

unspecified renal failure. No deaths were coded as being due to diabetic renal failure, 

either in this group or otherwise. The median age at death for this group was 83 years, with 

85% aged 75 or above. By contrast, among the 1,144 people with matching records, the 

median age at death was 67 years, with only 19% aged 75 or above. 
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Discussion 

Mortality data constitute an important source of health information on which resource 

allocation relies. The accuracy and consistency of death certificates and other sources of 

mortality data have been debated8
-
10

. Both ESRD registry reports and death certificates are 

key sources of information for planning of preventive and treatment services for renal 

disease. Consistent with the findings of Perneger and colleagues in Maryland, USA6
, we 

A have shown substantial differences between cause-of-death reports in two Australian 

national information systems for the same ESRD population, even at the broad ICD-10 

chapter level. The discrepancies appear to arise from differences in coding practice. 

The differences suggest that death certificates and registry reports have not used the same 
-

concept of 'cause of death' 6
• The ANZDATA registry focused on issues of service delivery 

and quality of care. Performance indicators such as 'patient refused further treatment', 

'therapy ceased for any other reason', and 'haemorrhage from transplant artery' were listed 

as causes of death. These descriptions were not found in death certificates, which 

emphasised biological mechanisms of death. ANZDAT A registry mortality information 

cannot be considered equivalent to information from death certificates or other ICD-10 

based clinical studies. 

The ABS data set, based on death certificates, has its limitations. In this study, the 1,144 

matched records were of people with ESRD who underwent renal replacement therapy. 

However, 21 % of this group had no mention of non-acute renal failure in their death 

certificates, even though the majority were recorded as receiving dialysis at the time of 

death. The contribution of diabetes to deaths from renal disease also appears to have been 
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understated in the ABS data set. Diabetic nephropathy is the second commonest cause of 

ESRD in Australia, being responsible for 22% of new ESRD cases in 20003
• However, no 

death certificates recorded diabetic renal failure as a cause of death, which suggests that 

the relevant codes (EI0.23, El 1.23, E12.23 and E14.23) are underutilised. 

This study had a number of other limitations. First, we cannot rule out the possibility of 

false matches. However, we believe that the matching is valid because we used exact dates 

of birth and death and sex to match individuals, and found only two matched records 

(0.2%) which were not a one-to-one match. 

Second, we used death data from only those 54% of entries in the ABS data set which 

recorded a date of birth. It may be difficult to extrapolate our results to the entire 

Australian population. However, there were broadly similar patterns of cause of death 

between those with a date of birth and those without. 

Third, deaths occurring during 1997 to 1999, but registered after 31 st December 1999, were 

not included. Registration in a year following the calendar year of death may happen when 

the death occurs late in the year, or if the death is referred to the coroner, or if there are 

delays in submitting and/or processing the form 11
. Late registration should explain some of 

the progressive fall in the proportion of deaths matched. However, more than 95% of 

deaths are registered in the calendar year in which they occur, a proportion which does not 

vary markedly between jurisdictions 11
. Indigenous deaths are three times more likely to be 

registered late11
, however, and this may explain the lower proportion of matching 
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Indigenous deaths. We therefor do not consider that late registration was likely to affect the 

validity of the study overall. 

The ANZDA TA Registry and ABS data set provide differing descriptions of mortality 

among ESRD patients. Because it is not ICD-10 based, Registry reporting of cause of 

death has limited comparability. Neither data set provides a complete picture of mortality 

due to chronic renal disease in Australia. The group with matched records, all of whom had 

received dialysis and/or a transplant, was significantly younger than the non-matching 

group whose death certificates attributed non-acute renal failure as the underlying cause of 

death; most of the latter group would not have received ESRD treatment. Some may not 

have had renal failure sufficiently severe to warrant dialysis or transplantation, yet it was 

sufficiently significant for their death to be attributed to renal failure. This may reflect 

decisions by physicians not to offer dialysis to elderly people with end-stage renal disease 

and may, in part, explain why the incidence of treated end stage renal disease in Australia, 

90 persons per million in 20003
, was much lower than in the US, where it was 308 persons 

per million in 200012
• Improvement in the quality of mortality data is needed in order to 

develop a clearer picture of renal disease epidemiology. This in tum, would better inform 

policy regarding the planning of health services for chronic renal disease. 
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Table 1. ABS and ANZDAT A cause of death codes 
ICD 10 Chapter 

I Infectious and parasitic diseases 

II Neoplasms 

III Diseases of blood and blood forming organs 

IV Endocrine, nutritional and metabolic diseases 

V Mental and behavioural disorders 

VI Diseases of the nervous system 

VII & VIII Diseases of the eye, ear and mastoid process 

IX Diseases of the circulatory system 

X Diseases of the respiratory system 

XI Diseases of the digestive system 
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ICD-10 codes 

A00-B99 

C00-D48 

D50-D89 

E00-E90 

F00-F99 

G00-G99 

H0O.-H95 

100-199 

JO0-J99 

K00-K93 

ANZDAT A cause of death codes 

Immunodeficiency due to viral infection (60), non 

bacterial CNS infections (312-315), shunt infections 

(351-355), septicaemia- site unknown (371-375), 

liver infections (381-385), infections of other sites 

not specified elsewhere (391-395) 

Malignant disease (56) 

Bone marrow depression (53) 

Nil 

Dialysis dementia (58) 

Bacterial CNS infections (311) 

Nil 

Cardiac (10-17), vascular (21-28) 

Chronic respiratory failure (61), lung infections 

(321-325) 

Hepatic failure (50), pancreatitis (52), perforation of 

abdominal viscus (57), sclerosing peritonitis (62), 

infections of peritoneum (361-365) 



XII 

XIII 

XIV 

xv 

Disease of the skin and subcutanous tissues 

Disease of the musculoskeletal system and connective tissue 

Disease of the genitourinary system 

Pregnancy, childbirth and the puerperium 

XVI Certain conditions originating in the perinatal period 

XVII Congenital malformations, deformations and chromosomal 

abnormalities 

XVIII Symptoms, signs and abnormal clinical and laboratory findings, 

not elsewhere classified 

L00-L99 

M00-M99 

N00-N99 

000-099 

P00-P96 

Q00-Q99 

R00-R99 

XIX & XX Injury, poisoning and other external causes S00-Y98 

XXI Factors influencing health status and contact with health services Z00-Z99 
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Wound infections (341-345) 

Nil 

Uraemia caused by graft failure (51), urinary tract 

infections (331-335) 

Nil 

Nil 

Nil 

Cachexia (54), unknown (55), other (59) 

Suicide (42), accidental death (44) 

Nil 

Social: Patient refused further treatment (41), 

therapy ceased for any other reasons (43) 



Table 2. Characteristics of 1,144 matched ESRD patients, 1997 - 99. 
No. ANZDATA deaths No. matched % matched 

Total 3035 1144 37.7 

Sex 

Male 1631 571 35.0 

Female 1404 573 40.8 

Indigenous Status 

Indigenous 254 84 33.1 

Non- Indigenous 2781 1060 38.1 

Year of Death 

1997 925 374 40.4 

1998 1031 391 37.9 

1999 1079 379 35.1 
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Table 3. Cause of death reported to ANZDATA Registry and on death certificates for 
1,144 matched ESRD patients, 1997 - 99. 
Disease category ABS underlying ANZDATA 

cause of death cause of death 

No. % of deaths No. % of deaths 

Circulatory system 401 35.0 593 51.8 

Genito-urinary system 258 22.6 2 0.2 

,. Endocrine, nutritional and metabolic 168 14.7 0 0.0 

Neoplasms 111 9.7 91 8.0 

Digestive system 47 4.1 61 5.3 

Respiratory system 34 3.0 68 5.9 

Infection 30 2.6 87 7.6 

Congenital malformations 25 2.2 0 0.0 

Musculoskeletal system and connective 23 2.0 0 0.0 

tissue 

Injury, poisoning and other external 20 1.8 8 0.7 

causes 

Social 0 0.0 170 14.9 

Other causes 27 2.4 64 5.6 

Total 1144 100.0 1144 100.0 
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1 Caucasoid. 
2. Australian Aborigine. 
3. Chinese. 
4. Maori. 
5. Arab. 

61. Cook Islander. 
63. Samoan. 
64. Tongan. 
65. Torres Strait Islander. 
69. Pacific Islander - Other (specify). 

7. Indian. 
8. Indonesian. 
9. Malay. 

10. Filipino. 
11. Vietnamese. 
20. Other (specify). 
00. Patient objects to answering question. 

Mixed race coded by patient's assessment. 

0 -PRIMARY RENAL DISEASE 

Results of ANCA (Anti Neutrophil Cytoplasmic 
Antibody) test.in association with glomerulonephritis 
should be entered in box marked OTHER. 

100. Presumed GN, type undefined 
histologically (no biopsy). 

110. Focal sclerosing GN (including hyalinosis). 
121 . Mesangiocapillary GN with 

subendothelial deposits (double contour). 
122. Mesangiocapillary GN with intramembranous 

deposits (dense deposit disease). 
130. Membranous GN. 
140. Extra and intra capillary GN (extensive 

crescents-clinically rapidly progressive). 
151. Mesangial proliferative (lgA+positive). 
152. Mesangial proliferative (lgA-negative). 
153. Mesangial proliferative (no l.F. studies). 
160. Focal and segmental proliferative GN 

(Including focal necrotising). 
170. Advanced GN (unclassified = end stage). 
180. GN with systemic disease (specify). 
181. Goodpasture's syndrome with linear 

lgG and lung haemorrhage. 
182. Proliferative GN with linear lgG and 

no lung haemorrhage. 
183. S.L.E. 
i 84. Henoch-Schonlein purpura. 
!85. Wegener's Granulomatosis. 
· 86. Microscopic Polyarteritis. 
87. Scleroderma. 
90. GN other (specify). 
91. Familial GN (including Alpert's). 
ioo. Analgesic nephropathy. 
100. Renal vascular disease due to malignant 

hypertension (NO primary renal disease). 
101. Renal vascular disease - type unspecified. 
102. Renal vascular disease - due to hypertension 

(nephrosclerosis) (NO primary renal disease). 
:03. Atheroembolic disease (Choleslerol emboli). 
:04. Bilateral renal artery stenosis. 
-00. Polycystic kidney disease. 
-01. Medullary cystic disease. 
02. Infantile/juvenile polycystic kidney disease. 
,QO. Reflux nephropathy. 
,00. Pyelonephritis. 
00. Calculi. 
01. Gout. 
01. Diabetes - Type 1 (Insulin dependent). 
02. Diabetes - Type 2 (Non-insulin requiring). 
03. Diabetes - Type 2 (Insulin requiring). 
00. Other (specify). 
01. Uncertain diagnosis. 
02. Lead nephropathy. 
03. Cadmium toxicity. 
04. Renal tuberculosis. 
05. Amyloid disease. 
06. Haemolytic uraemic syndrome. 
07. Cortical necrosis. 
08. Interstitial nephritis. 
09 .. Congenital renal hypoplasia and dysplasia. 
10. Loss of single kidney {trauma, surgery). 
11. Megaureter. 
12. Oxalosis. 
13. Cystinosis. 
14. Balkan nephropathy. 
15. Renal cell carcinoma (GRAWITZ). 
16. Transitional cell carcinoma of urinary tract. 
17. Paraproteinaemia {including multiple myeloma). 
18. Light chain nephropathy {benign). 
19. Lithium toxicity. 
20. Post partum nephropalhy. 
21. Sarcoidosis. 
31. Posterior urethral valves. 
32. Pelvi-ureteric junction obstruction. 
33. Obstructed megaureter. 
l4. Neuropathic bladder. 
l5. Non-obstructed dilated bladder and 

ureters (megacystitis-megaureter). 
l6. Spina bifida or myelomeningocoele. 
l7. Bladder neck obstruction {incl. prostatomegaly). 
l9. Other lower urinary tract abnormalities 

(with secondary reflux) (specify). 
10. Ureteric obstructive nephropathy. 
I 1 . ObstructivP. nAnhrnn,.thv 

INSTRUCTIONS FOR Oifi.L VSIS AND TRANSPLANTATION SvrWEY COMPILATION 
~LEASE READ THE EXPLANATORY NOTES BEFORE COMMENCIJl'G TO FILL IN THE FORMS. 

Please co~piete the form using neat capitals and .!.!J_pencil. 
I 

( 24 ) - CAIUS!E OF' !ilE.t. TH 
-~' 

CARDIAC 
• 10. Myocardial ischaemia (presumed). 

11. Myocardial ischaemia and infarction. 
, 12. Pulmonary oedema. 
, 13. Hyperkalaemia. 
• 14. Haemorrhagic pericarditis. 
-., 15. Hypertensive cardiac failure. 
_, 16. Cardiac arrest - cause uncertain. 
_ 17. Other causes of cardiac failure (specify). 

VASCULAR 
·J· 21 . Pulmonary embolus. 
,. 22. Cerebrovascular accident. 

23. Gastrointestinal haemorrhage. 
24. Haemorrhage from dialysis access site. 
25. Haemorrhage from transplant artery. 
26. Aortic aneurysm - rupture. 
27. Haemorrhage from elsewhere (specify). 
28. Bowel infarction. 

INFECTION 
Please enter code for nature of infective 
organism, after the code for site of infection. 
Please specify type of organism e.g. Staph, 
CMV, Candida etc. 

e.g. 321 Lung infection - bacterial {Staph). 
322 Lung infection - viral (CMV). 

CNS. 
Lung. 
Urinary tract. 
Wound. 
Shunt. 
Peritoneum. 

1. Bacterial. 
2. Viral. 
3. Fungal. 
4. Protozoa. 
5. Other. 

31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 

39. 

Septicaemia - site unknown. 
Liver (including viral hepatitis) 
{Specify A, B, CMV, herpes etc.). 
Other site (specify). 

SOCIAL 
41. Patient refused further treatment {specify reason). 
42. Suicide. 
43. Therapy ceased for any other reason (specify). 
44. Accidental death (specify). 

MISCELLANEOUS 
50. Hepatic failure. 
51. Uraemia caused by graft failure. 
52. Pancreatitis. 
53. Bone marrow depression. 
54. Cachexia. 
55. Unknown. 
56. Malignant disease. 
57. Perforation of abdominal viscus -

peptic ulcer, diverticulum, appendix. 
58. Dialy_sis dementia (aluminium). 
59. Other {specify). 
60. Immunodeficiency due to viral infection 

(specify organisms involved). 
61 . Chronic respiratory failure. 
62. Sclerosing peritonitis. 

B -PARENTHOOD 

Only enter if conception whilst dialysis 
dependent or with functioning graft. 
{Record code from list. and date of 
delivery I abortion tor each pregnancy). 

1. Surgical abortion. 
2. Spontaneous abortion. 
3. Normal living child. 
4. Living child with congenital 

abnormalities (specify). 
5. Still pregnant. 
6. Intrauterine death in last trimester -

no congenital abnormalities. 
7. Intrauterine death in last trimester -

congenital abnormalities (specify). 
8. Other (specify). 

r::;;\ - LIKELIHOOD OF 
V TRANSPLANTATION 

10. On waiting list. 

20. Temporarily off waiting list. 
30. Awaiting assessment. 
40. Patient refusal. 
50. Medically unfit. 
60. Malignancy. 
70. Age. 
99. Other {specify). 

1 o. Haemodialysis - Coil dialysers. 
11 . Haemodialysis - Plate dialysers. 
12. Haemodialysis - Hollow fibre dialysers. 
15. Haemofiltration. 
16. Haemodiafiltration. 
17. Redy - Plate dialyser. 
18. Redy - Hollow fibre clialyser. 
20. Peritoneal - Bags no cycler. 
21. Peritoneal - Continuous ambulatory {CAPO). 
22. Pentoneal - Continuous cycler {CCPD). 
23. Peritoneal - Intermittent cycler (IPO). 
25. Peritoneal - Other (specify). 
26. Peritoneal - Tidal. 

(~ -URR orKt/V 
'· Please enter method used. 

A. Urea Reduction Ratio % (URR). 
B. Kt/V (by BIOSTAT). 
C. KtN (by UKM). 
D. Kt/V (by DAUGIRDAS - Single pool). 
E. Kt/V (other method) specify. 

.!S1iY (for HD patients) 

Range 0.5-2.2. 

- UREA REDUCTION RATIO% 

( Pre dialysis urea - post dialysis urea) x 100 = URR% 

Pre dialysis urea 

Pre dialysis urea: 
Blood should be drawn lrom the 'arterial' needle 
immediately prior to dialysis, at a mid-week dialysis 
session. 

Post dialysis urea: NB: See change of method 
Blood is again drawn from the 'arterial' needle and 
this should occur within 20 seconds after cessation 
of the blood pump (alternatively the pump can be 
turned down to 50ml/min) - this is to avoid problems 
with recirculation. 

8 -~2 MICROGLOBULIN 
AMYLOID CONDITIONS 

Yes 
Suspected 
No 

Histological confirmation. 
Clinical diagnosis. 
No clinical suspicion. 

8 -PETTEST 

(Required Once Only Per Patient) 

Standard Peritoneal Dialysis 
Equilibration Test performed 
1-6 months after initiation of PD 

(2.5% 2 litre exchanges). 

Provide dialysis/plasma creatinine 
at 4 hour,s. 

Range0.1-1.2. 

~-@ -PD CLEARANCE STUDIES 
. - (See below) 

Generated from a 24 hour collection 
of PD effluent and urine. 

8 -CREATININE CLEARANCE (per week) 

Range 10-200 litres. 

8 -~ (per week) 

Range 0.1-5.0. 

(s0 -RESIDUAL RENAL CLEARANCE 
~, GFR (per week) 

= mean of urea and creatinine clearance. 

Range 0-15 mis per minute. 

/ 

(51) - !REASON !i=OR TriANSlrER 
, _ _, FROM CAPD / CCPD 
1 o. Recurrent/persistent peritonitis. 
11. Acute peritonitis. 
15. Tunnel/exit site infection. 
16. Diverticulitis. 
20. Inadequate solute clearance. 
21. Inadequate fluid ultrafiltration. 
30. Dialysate leak. 
31. Catheter block. 
32. Haemoperitoneum. 
35. Hernia. 
36. Abdominal pain. 
40. Abdominal surgery. 
41. Sclerosing peritonitis. 
50. Patient preference. 
51. Unable to manage self-care. 
60. Recovery of renal function. 
70. Transplantation. 
80. Death. 
81. Transfer outside Australia. 
99. Other {specify). · 

8 -SOURCE OF DONOR KIDNEY 

1. Cadaver. 
2. Sister (if twin, record 6 or 7). 
3. Brother {it twin, record 6 or 7). 
4. Mother. 
5. Father. 
6. Monzygotic (identical) twin. 
7. Dizygotic (non-identical) twin. 
8. Other related living donor (specify). 
9. Son. 

10. Daughter. 
11. Husband. 
12. Wife. 
13. Cousin. 
14. Unrelated living donor (specify). 

s -TOTA1. ISCHAEMIA (HOURS) 

From time of donor renal artery interruption or aortic 
clamp until time of release of renal artery in the 
recipient (clamps off). 

@ - IMMEDIATE FUNCTION 

1 . Spontaneous fall in serum creatinine 
by 10% within 24 hours. 

2. Spontaneous fall in serum creatinine 
by 10%, first recorded between 25-72 hours. 

3. Poor immediate function. 
No spontaneous fall in serum creatinine 
within 72 hours; but no dialysis needed. 

4. No immediate function. 
No spontaneous fall (>10%) in 
serum creatinine; 
dialysis required within 72 hours. 

@ -DISEASE IN GRAFT 
(Histologically proven) 

Complete this section for FUNCTIONING OR 
FAILED GRAFTS. 

Y Disease recurrence -
Primary renal disease and 
disease in graft the same. 

D De novo glomerulonephritis -
Primary renal disease known 
and not the same. 

G Glomerulonephritis in graft -
Primary renal disease unknown 
or not biopsied. 

In cases of glomerulonephritis, where 
histological confirmation of recurrence may 
be uncertain, enter as G. 

AUSTRALIAN 

ICl)NEY 
FOUNDATION · 

(54 i - CAUSE OF GP.AFT FA:P..i!Jiii:E 
' / 

REJECTION 
1 O. Hyperacute reIection {within 48 hours of 

transplantation). 
20. Acute rejection (anytime: severe 

rejection after a period of good function). 
30. Subacute rejection (progressive or 

repeated moderately severe rejection 
usually within several months of transplant). 

40. Chronic rejection {slow progressive 
deterioration after some months of 
stable function). 

VASCULAR 
50. Renal artery stenosis. 
51. Renal artery thrombosis. 
52. Renal vein thrombosis. 
53. Renal vessel haemorrhage {primary). 
54. Renal vessel haemorrhage /secondary). 
55. Embolus - Thrombo. 
56. Embolus - Cholesterol. 

TECHNICAL 
60. Non-viable kidney ( due to 

pre-transplant cortical necrosis). 
61 . Cortical necrosis. Post transplant 

(not due to rejection). 
70. Ureteric and bladder problems. 

GLOMERULONEPHRITIS 

82. Mesangiocapillary GN with subendothelial deposits. 
83. Mesangiocapillary GN with intramembranous 

deposits {dense deposit disease). 
84. Focal sclerosing GN (including hyalinosis}. 
85. Membranous GN. 
86. Mesangial proliferative GN (lgA positive) 
87. Goodpasture's syndrome. 
88. Intra and extra capillary GN with extensive 

crescents (clinically rapidly progressive). 
89. Other (specify). 

DRUG THERAPY 
90. Complications of drug therapy 

requiring reduction or withdrawal of 
steroid and/or immunosuppressants. 

91 . Non-compliance with therapy -
causing graft failure. 

92. Rejection following I/S reduction due to malignancy. 
93. Rejection following I/S reduction due to infection. 

MISCELLANEOUS 
00. Other (specify). 
01. Donor .malignancy. 
02. Malignancy invading graft. 

le-;;\ -MONOCLONAL[POLYCLONAL 
V THERAPY 

Record in order of administration eact1 separate 
course of such drugs; a second course of the 
same drug should be separately recorded. 

Complete the requested details regarding date, identity 
of drug, number of doses given, and reason for 
administration, according to the following codes. 

TYPE OF AGENT 
2. Oaclizumab {Zenepax). 
4. OKT3. 
6. Basilixmab (Simulect). 
8. PolycJonal. 
9. Other monoclonal (specify). 

NUMBER OF DOSES 
Record actual number of doses given. 

REASON FOR USE 
1 . Prophylaxis. 
7. Treatment for acute rejection. 
8. Other (specify). 

§ -TOTAL DAILY DRUG DOSE 

Enter the total° daily dose for each drug where 
applicable; if an unlisted drug is used enter 
the name in the space provided marked OTHER 
below Tacrol. ---

Only those drugs taken at the listed intervals 
should be entered; where necessary provide the 
dose recorded on the closest day preceding the 
requested time interval. 

The initi~I drug dose {at zero months) is the first 
oral maintenance dose: do .NQI enter the 
intravenous loading doses administered at 
or shOrtly after transplantation. 
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.· .·.· . . 3';,Cei:1tral\/ein Cathetet . . . "'.. 0. . . .4.:Angioplasty • 

41 PRESENT (Sell list) 
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DISEASE DISEASE 
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. . E Hcime . . PD/CCPDmdal 
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DAY MTH ~~R~E~ I I OTHER 
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.. ·. 57' CYA SPARING. DRUG 0-NOT GIVEN 1 =GIVEN (DRUG NAMENOT REQUIRED) 
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1 INITIAL HOSPITAL CURRENT PARENT HOSPITAL 

Hospital/State Hosp. Unit No. HospnaltState Hosp. Unit No Phys,c,an (Optional) 

REGISTRY NUMBER 
2 Surname Given Names 

3 -DATE OF BIRTH . -. 4 SEX 5 RACIAL ORIGIN (Record from list) - 6 PRIMARY RENAL DISEASE (Record from list) 
IF ABORIGINAL- Resident State at Entry OTHER 
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RESPONSES IN I H1S SECTION SHOULLJ Kt:t-Lt:l.; I :::i IAI U:::i Al t:NLJ Ut- ::,uHvt:: Y UH I MAI res,'"""'"--' "' ,~,-• ~" •~, ~·~ -· ·----

30 TVPE OF DIALYSIS 

D (Record from list) 

HAEMODIALYSIS 

31 DRY WEIGHT AT LAST DIALYSIS 

CJ HD and PD Patients 
At er;ic:Et;i!Survey, 
Transplantation or 

_ Death (nearest kg) 

32 BLOOD PRESSURE (mmHg) 

11 I 

HD and PD Patient 
At end of Survey or 

'----~~--~ Transplantation 
SYSTOLIC DIASTOLIC 
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CODE ·- BRAND .NA~E ANo' MODEL • EID CJ. □ C 
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1
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; 
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' .· · a, e 

I 
e PD/CCPDmdal 

,.- EHom
0
e, \ 

L•,Hospital, :icAP[) ' 
M·Home · CAPO · ' 

CODE DAY MTH ' YR · .. 

1st 
t---+--,-+--+-, _ .-.. .,"°', 
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-_ ..• _· __ ._ : (Seie list) ' (~,O~(s( _:'.: (~~.e./i~t), :• : : , . (~~~ list), .. • . -

~~1>.: ............ I __._,OT-HER ---

(eg Graft biop~yf. . , , , , , ,, <. (F\ec:ord from list) • .-. B •· Ho~pltal _ •.· Hb 
-D· Satellite - . HD ' 
· F. Home HD< 4th 13th , 22nd · •- · .. ss. MoNocLONAL, PoLvci.:oNA1.·+..-EilAPY(Record i~~·iiJii --~'-'.'/;:.:,/ 
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