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ABSTRACT
INTRODUCTION:Macroalbuminuria in peoplewith type 2diabetes is commonamongPasifika peoples
and is associated with end-stage kidney disease and major cardiovascular disease.

AIM: In a primary care practice catering for Pasifika people, to determine the time after first
recognition ofmacroalbuminuria to the occurrence ofmajor cardiovascular and renal events, and to
examine the relationship with retinopathy status.

METHODS: In a retrospective observational cohort study, we documented the occurrence of major
cardiovascular events and amputations, end-stage kidney disease and death in 115 people with
type 2 diabetes reviewed by a specialist diabetes physician at the Langimalie Tongan Health
practice between 2005 and 2018. The follow up was 1–19 (median 9.5) years from the first
recognition ofmacroalbuminuria (albumin:creatinine ratio of.30 g/mol). Survival was described by
using Kaplan–Meier analysis.

RESULTS: Macroalbuminuria was detected a mean of 9 years after the diagnosis of diabetes, at a
mean age of 52 (standard deviation 12) years. Within 6 years of macroalbuminuria detection, 4% of
people had died, 15% had reached end-stage kidney disease, 15% had cardiovascular events or
amputations and 30% had the composite outcome of any of these. Within 12 years, the respective
proportions were: 24%, 29%, 20% and 48%. The composite outcome was less frequent
(P , 0.002) in patients without retinopathy at the time macroalbuminuria was recognised.
Compared to patients with retinopathy, this group were younger (P ¼ 0.025), more obese
(P , 0.0001), had better baseline renal function (P ¼ 0.018) and a shorter interval between the
diagnosis of diabetes and recognition of macroalbuminuria (P , 0.0001).

DISCUSSION: In this Pasifika population, macroalbuminuria was a marker for serious adverse
cardiovascular and renal disease, and mortality, but in the 29% of patients without retinopathy at
the time of recognition of macroalbuminuria, the natural history was more benign. The
management of such comorbid patients is a substantial challenge for primary health-care
services.

KEYWORDS: Cardiovascular disease; renal failure; macroalbuminuria; retinopathy; type 2 diabetes.

ORIGINAL RESEARCH PAPER
ORIGINAL RESEARCH: CLINICAL

132

CSIRO Publishing
Journal compilation � Royal New Zealand College of General Practitioners 2021

This is an open access article licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License

http://creativecommons.org/licenses/by-nc-nd/4.0/


Introduction

Increased albumin excretion in people with diabetes
is associated with increased rates of end-stage
kidney disease, cardiovascular disease and death.
These risks are related to the degree of albuminuria,
being greatest whenmacroalbuminuria (commonly
defined as a urine albumin:creatinine ratio (ACR)
.30 g/mol) is present.1–3 Research in New Zealand
has found that the prevalence of macroalbuminuria
is high in the Māori population and in migrants
(and their descendants) from Pacific Island nations
(Pasifika).4,5 Macroalbuminuria is strongly linked
to end-stage kidney disease in people with type 2
diabetes,5–7 and the degree of albuminuria is now
included in the New Zealand-developed tool for
estimating cardiovascular risk in people with
diabetes.8,9 However, there are limited data to
indicate the timecourse for major cardiovascular
and renal events in people with type 2 diabetes and
macroalbuminuria.

The complex burden of looking after people with
diabetic kidney disease largely falls on primary
health-care providers. Langimalie Tongan Health-
care is a primary health-care provider based in
central Auckland with a largely, but not exclusively,
Tongan clientele drawn from all around the greater
Auckland region. The level of deprivation in the
community is high. Assessed by the New Zealand
Deprivation Index,10 81% of its clients live at
addresses in the lowest four deciles and 56% at
addresses in the lowest two deciles. In 2019, 21% of
the adult patients registered with Langimalie Ton-
gan Healthcare were known to have type 2 diabetes
and of these, 16% had documented macroalbumi-
nuria. It is notable that in Pasifika and Māori
communities, macroalbuminuria may be present at
the time diabetes is diagnosed, when there is mini-
mal or no retinopathy.11,12 In such cases, renal
disease other than classical diabetic nephropathy –
in particular, obesity-related focal segmental
glomerulosclerosis – may be the initial driver of
macroalbuminuria.13

In this study, we examine the time to the occurrence
of major cardiovascular events, amputations, end-
stage kidney disease, and death in adults with type 2
diabetes. We also compare the time to the occur-
rence of these major endpoints in patients with and
without retinopathy at the time macroalbuminuria

was first recognised, reasoning that in the latter,
non-classical diabetic nephropathy is likely, and
that the natural history may differ according to the
nature of the underlying primary renal disease.

Methods

Study design

In a retrospective observational cohort study, we
studied all patients attending the Langimalie
Tongan Healthcare practice in Onehunga between
2005 and 2018 who were identified as having both
macroalbuminuria and type 2 diabetes and had
been reviewed by a visiting diabetes specialist. All
people described in this report were of Tongan
descent. Type 2 diabetes was defined as diabetes
accompanied by other features of the metabolic
syndrome that were not insulin-requiring within
the first 2 years of diagnosis. The study was
reviewed and approved by the Board of the Tongan
Health Society.

Clinical evaluation

Macroalbuminuria was defined as two consecutive
random urine ACRs .30 g/mol (normal is ,3 g/
mol). From the practice records, which included
communication from local hospitals concerning
attendances and admissions, we documented the
occurrence of major cardiovascular events and
amputations, end-stage kidney disease and death
over a follow-up period of 1–19 (median 9.5) years
from the first recognition of macroalbuminuria.
Major cardiovascular events included: myocardial
infarction, coronary artery bypass surgery, stroke,
transient ischaemic attack, and percutaneous cor-
onary artery intervention for coronary or peripheral
vascular disease. Amputations included minor (eg
single toe) and major amputations. End-stage kid-
ney disease was defined as stage 5 chronic kidney
disease (estimated glomerular filtration rate [eGFR]
,15 mL/min on more than one measurement) or
starting dialysis.

The composite outcome comprised any of: major
cardiovascular events, amputations, end-stage kid-
ney disease or death. Note was also taken of diabetic
retinopathy status on screening close to the time
that macroalbuminuria was first detected, as
assessed independently by local retinal screening
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providers. We also noted the use of angiotensin
receptor blockers or angiotensin-converting
enzyme inhibitors, and insulin.

Statistical analysis

Survival time was defined as the time from baseline
(first confirmed diagnosis of macroalbuminuria) to
the first occurrence of the event in question or the
first of any of the events for the composite outcome.
Events were censored at time of loss to follow up or
death.

Kaplan–Meier analysis was used to determine
survival and the results are presented with 95%
confidence intervals. Differences between groups
in survival was compared by the Mantel–Cox
log-rank test.

Data are expressed as the mean with standard
deviation (s.d.) if the data were normally distributed
or the median (with range) if not. Groups were
compared using t-tests or Mann–Whitney U-tests,
as appropriate. The GraphPad Prism programme
was used for all the statistical tests.

Results

Patient characteristics

We identified 124 people with macroalbuminuria
and type 2 diabetes for whom no follow-up
information was available in nine. Of the remain-
ing 115 people in the final analysis, the mean age at
diagnosis of diabetes was 43 years (s.d. 10) and 57%
were men. The mean body mass index was 35.1
(6.4) kg/m2.

Macroalbuminuria was detected, on average,
9 years after the diagnosis of type 2 diabetes, but was
already present at the time diabetes was diagnosed
in 17% of people. At the time macroalbuminuria
was first detected, the median ACR was 82 g/mol
(range 31 to 875) and the mean eGFR was 66 mL/
min (s.d. 30, range 7–144mL/min). Chronic kidney
disease categories 1 or 2 (eGFR $60 mL/min) was
diagnosed in 58% of patients and 30% were in
categories 3A or 3B (eGFR 30–59 mL/min). Retinal
screening results from within 1 year of recognition
of macroalbuminuria were available for 92 patients
(80%): of these, 65 (71%) had retinopathy of varying

degree and 27 (29%) had no retinopathy. Fourteen
patients (12%) had either cardiovascular events or
amputations before the recognition of macroalbu-
minuria. During the follow-up period, 99% were
treated with angiotensin-converting enzyme
inhibitors or angiotensin receptor blockers,
and 88% with insulin.

Major events over time

Within 6 years of macroalbuminuria detection, 4%
of patients in the study had died, 15% had reached
end-stage kidney disease, 15% had cardiovascular
events or amputations and 30% had the composite
outcome of any of these. Within 12 years of mac-
roalbuminuria detection, 24% had died, 29% had
reached end-stage kidney disease, 20% had cardio-
vascular events or amputations and 48% had the
composite outcome (Figure 1).

Table 1 compares the demographic features of
patients with and without retinopathy of any grade
at the time of recognition of macroalbuminuria.
Median ACRmeasurements were similar in the two
groups, but patients without retinopathy were
younger and significantly more obese, and had
better baseline renal function than patients with
retinopathy.

Figure 2 illustrates the Kaplan–Meier survival
curves for the composite outcome (death, major
cardiovascular events or amputation and end-stage
kidney disease) in relation to retinopathy status.
Patients without retinopathy at recognition of
macroalbuminuria had significantly longer survival
(P , 0.002).

Discussion

Our research confirms that macroalbuminuria is a
marker for serious cardiovascular and renal disease
and the subsequent risk of death, with 29% reaching
end-stage kidney disease and 48% having the
composite outcome within 12 years of the first
recognition of macroalbuminuria.

Comparable research is limited, as most studies
have reported results as relative risks and reported
cardiovascular events or end-stage kidney disease as
separate entities, although they clearly cluster
together as cardiovascular disease is the commonest
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cause of death in people with type 2 diabetes and
end-stage kidney disease. In the study by Drury
et al.14 in a mainly European-origin type 2 diabetes
New Zealand population, the 5-year risk of major

cardiovascular events was 20–30% (depending on
baseline eGFR). Although the 6-year risk of car-
diovascular events in our cohort was less (15%),
events occurred at a much younger average age

Table 1. Findings at the time of diagnosis of macroalbuminuria and in relation to retinopathy status

All patients Retinopathy status at first recognition of
macroalbuminuria‡

P-value

Present Absent

Number 115 65 27

Age (years) 52 (10) 53 (11) 48(12) 0.025

Body mass index (kg/m2) 35.1 (6.4) 32.8 (5.3) 39.4 (6.6) ,0.0001

Type 2 diabetes – macroalbuminuria interval (years)*,† 9 (–3 to 32) 10 (0 – 32) 0 (–3 to 15) ,0.0001

Estimated glomerular filtration rate (mL/min)* 66 (7–144) 61 (30 – 144) 80 (7 – 124) 0.018

Urine albumin/creatinine ratio (g/mol)* 82 (31–948) 81 (32 – 875) 67 (31 – 448) 0.360

* Results are given asmedian with range and compared by using the Mann–WhitneyU-test. Other comparisons were made by using an unpaired t-test, with results given as
mean and s.d.

† Interval between diagnosis of type 2 diabetes and detection of macroalbuminuria.
‡ Retinopathy status at time of recognition of macroalbuminuria unknown in 23 subjects.

Figure 1. Kaplan–Meier survival curves for the outcomes of death, end-stage kidney disease, major cardiovascular events or amputation, or the
composite outcome in relation to time (in years) since first recognition ofmacroalbuminuria. Dotted lines indicate 95%confidence intervals. The numbers
at risk are shown in light colour.
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(52 vs. 65 years) and this figure is likely to be an
underestimate; some deaths could have been due to
cardiovascular events and we did not have death
certification data, and several cardiovascular events
were documented before the first recognition of
macroalbuminuria.

In New Zealand, more than half the people accepted
into renal replacement treatment programmes
(dialysis or renal transplantation) have diabetes, and
the rate of admission of Pasifika people to renal
replacement is six- to seven-fold greater than
admission of New Zealand Europeans.15 In part, this
can be explained by the very high prevalence of type
2 diabetes in Pasifika communities; at age 55 years,
its prevalence is five- to seven-fold greater than in
Europeans and by 60–70 years of age, nearly half the
population have type 2 diabetes.16 Classical diabetic
nephropathy is characterised by a progressive rise in
albuminuria, reaching macroalbuminuric levels
typically after 5–15 years of diabetes. Glomerular
filtration rate then begins to decline and, without
treatment, end-stage renal failure is reached in
5–7 years. Diabetic nephropathy develops in parallel
with the other microvascular complications of reti-
nopathy and neuropathy, so the development of
macroalbuminuria in the absence of retinal disease
suggests an alternative aetiology of the renal
disease.13,17

Because of the complex aetiology of renal disease in
conjunction with type 2 diabetes, the broader term
‘diabetes kidney disease’ is now preferred.18 In the
Pasifika population, obesity-related focal segmental

glomerulosclerosis is the commonest non-diabetic
renal disease and like classical diabetic nephro-
pathy, with which it can co-exist, it is characterised
by macroalbuminuria, a bland urine sediment and
progressive loss of renal function. In the population,
we describe 29% of people with type 2 diabetes and
macroalbuminuria had no retinopathy at the time
the latter was recognised – a similar proportion to
our findings in an earlier study.12 The people
without retinopathy were substantially more over-
weight and had a shorter interval between the
diagnosis of diabetes and the detection of macro-
albuminuria than people with retinopathy (Table 1).
In eight cases, macroalbuminuria was detected
1–3 years before the diagnosis of diabetes.
The prognosis was also better and although their
higher eGFR and younger age would certainly have
been important factors in this regard, there is evi-
dence that the average rate of decline in eGFRmay be
lower in focal segmental glomerulosclerosis than in
diabetic nephropathy.13

Remission of proteinuria can be associated with
improved renal outcomes and survival,12,19,20 but
can be hard to achieve with the limited means
available; maintaining good control of blood pres-
sure and glycaemia. A high proportion of the cohort
described in this paper were treated with insulin
and antihypertensive agents that target the renin-
angiotensin system, but the prognosis remained
poor. None of the cohort were treated with sodium-
glucose transport protein 2 inhibitors, a new class of
antidiabetic drugs, which were not at the time
funded in New Zealand. These agents can have
significant effects on progression of renal disease
and reducing the impact of cardiovascular disease.21

A drug of this class (empagliflozin) has recently
(February 2021) been funded for use in this high-
risk population.

Limitations of our study are the relatively low
numbers and lack of detailed information on causes
of death. Some data on retinal status, body mass
index and smoking at the time of recognition of
macroalbuminuria were also incomplete. We did
not collect data on aspirin or statin use, other co-
morbidities, or changes in diabetes therapy across
follow up.

In summary, we found that macroalbuminuria in
people with type 2 diabetes in a Pasifika-based

Figure 2. Kaplan–Meier survival curves with 95% confidence intervals (dotted lines) for
the composite outcome (death, end-stage kidney disease,major cardiovascular events or
amputation) in thosewith any degree of diabetic retinopathy at the timemacroalbuminuria
was detected (red lines) compared to that of those with no retinopathy (green lines). The
numbers at risk are shown in a light colour.
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general practice presaged high rates of mortality
and serious morbidity (end-stage kidney disease,
cardiovascular disease or amputation); nearly half
had suffered at least onemajor event within 12 years
of the recognition of macroalbuminuria. We also
found that a substantial proportion (29%) had
features suggesting that obesity-related focal
segmental glomerulosclerosis, rather than classical
diabetic nephropathy, was themajor initial driver of
kidney disease in diabetes. Intensive management
of hypertension and cardiovascular risk can
improve prognosis and the now available sodium-
glucose transport protein 2 inhibitors should also
help. However, the population affected is mainly
drawn from the most economically deprived
communities in New Zealand and this presents real
challenges for primary health care, where most care
is managed for these complex patients.

Competing interests

The authors have no competing interests to declare.

Author contributions

TCo, GD, FM and TCu all contributed to the con-
ception and design of the study. TCo and TCu
analysed the data. TCo, GD, FM and TCu drafted
the article for publication and reviewed it for sub-
mission. All authors give their approval for
publication.

Funding

This research did not receive any specific funding.

Acknowledgements
Wewould like to thank Jacqueline Pointon from the
Tongan Health Society for help with accessing data
about the practice.

References
1. Valmadrid CT, Klein R, Moss SE, Klein BEK. The risk of

cardiovascular disease mortality associated with microalbu-
minuria and gross proteinuria in persons with older-onset
diabetes mellitus. Arch Intern Med. 2000;160:1093–100.
doi:10.1001/archinte.160.8.1093

2. Bruno G, Merletti F, Bargero G, et al. Estimated glomerular
filtration rate, albuminuria and mortality in type 2 diabetes: the
Casale Monferrato study. Diabetologia. 2007;50:941–8.
doi:10.1007/s00125-007-0616-1

3. Fangel MV, Nielsen PB, Kristensen JK, et al. Albuminuria and
risk of cardiovascular events and mortality in a general popu-
lation of patients with type 2 diabetes without cardiovascular
disease: a Danish cohort study. Am J Med. 2020;133(6):
e269–79. doi:10.1016/j.amjmed.2019.10.042

4. Simmons D, Shaw LM, Scott DJ, et al. Diabetic nephropathy
and microalbuminuria in the community. The South Auckland
Diabetes Survey. Diabetes Care. 1994;17(12):1404–10.
doi:10.2337/diacare.17.12.1404

5. Lunt H, GrahamPJ, Jury DR, et al. The prognostic significance
of urinary albumin in Polynesians with non-insulin-dependent
diabetes. Diabetes Res Clin Pract. 1994;25(3):141–5.
doi:10.1016/0168-8227(94)90001-9

6. Joshy G, Dunn P, Fisher M, Lawrenson R. Ethnic differences in
the natural progression of nephropathy among diabetes
patients in New Zealand: hospital admission rate for renal
complications, and incidence of end-stage renal disease and
renal death. Diabetologia. 2009;52(8):1474–8. doi:10.1007/
s00125-009-1380-1

7. Beig J, KhanolkarM, Cundy T. Type 2 diabetes in young adults
in Central Auckland: demography and complications. Intern
Med J. 2018;48(1):67–73. doi:10.1111/imj.13623

8. Elley CR,Robinson E, Kenealy T, et al. Derivation and validation
of a new cardiovascular risk score for people with type 2
diabetes: the New Zealand Diabetes Cohort Study. Diabetes
Care. 2010;33(6):1347–52. doi:10.2337/dc09-1444

9. New Zealand Society for the Study of Diabetes. CVD Risk
assessment for people with type 2 diabetes in New Zealand.
[cited 2021 February 15]. Available from: https://www.nzssd.
org.nz/cvd/

10. Atkinson J, Salmond C, Crampton P. NZDep2013 Index of
Deprivation. Wellington, New Zealand: Department of Public
Health, University of Otago; 2014.

11. Lim S, Chellumuthi C, Crook N, et al. Low prevalence of
retinopathy, but high prevalence of nephropathy among Ma-ori
with newly diagnosed diabetes – Te Wai o Rona: Diabetes
Prevention Strategy. Diabetes Res Clin Pract.
2008;80(2):271–4. doi:10.1016/j.diabres.2007.12.018

12. Tan J, Jaung R, Gamble G, Cundy T. Proteinuric renal disease
in type 2 diabetes – is remission of proteinuria associated with
improved mortality and morbidity? Diabetes Res Clin Pract.
2014;103:63–70. doi:10.1016/j.diabres.2013.11.023

13. Tan J, Zwi LJ, Collins JF, et al. Presentation, pathology and
prognosis of renal disease in type 2 diabetes. BMJ Open
Diabetes Res Care. 2017;5:e000412. doi:10.1136/bmjdrc-
2017-000412

14. Drury PL, Ting R, Zannino D, et al. Estimated glomerular
filtration rate and albuminuria are independent predictors of
cardiovascular events and death in type 2 diabetes mellitus:
the Fenofibrate Intervention and Event Lowering in Diabetes
(FIELD) study. Diabetologia. 2011;54(1):32–43. doi:10.1007/
s00125-010-1854-1

15. ANZDATA Registry. 42nd Annual Report. Chapter 9: End
stage kidney disease in Aotearoa New Zealand. Australia &
New Zealand Dialysis & Transplant Registry, Adelaide, SA,
Australia. 2019; [cited 2021 February 15]. Available from:
http://www.anzdata.org.au

16. Chan WC, Jackson G, Wright CS, et al. The future of popula-
tion registers: linking routine health datasets to assess a
population’s current glycaemic status for quality improvement.
BMJ Open. 2014;4:e003975. doi:10.1136/bmjopen-2013-
003975

17. Liang S, Zhang XG, Cai GY, et al. Identifying parameters to
distinguish non-diabetic renal diseases from diabetic
nephropathy in patients with type 2 diabetes mellitus: a meta-
analysis. PLoS One. 2013;8(5):e64184. doi:10.1371/journal.
pone.0064184

ORIGINAL RESEARCH PAPER
ORIGINAL RESEARCH: CLINICAL

JOURNAL OF PRIMARY HEALTH CARE 137

http://dx.doi.org/10.1001/archinte.160.8.1093
http://dx.doi.org/10.1007/s00125-007-0616-1
http://dx.doi.org/10.1016/j.amjmed.2019.10.042
http://dx.doi.org/10.2337/diacare.17.12.1404
http://dx.doi.org/10.1016/0168-8227(94)90001-9
http://dx.doi.org/10.1007/s00125-009-1380-1
http://dx.doi.org/10.1007/s00125-009-1380-1
http://dx.doi.org/10.1111/imj.13623
http://dx.doi.org/10.2337/dc09-1444
https://www.nzssd.org.nz/cvd/
https://www.nzssd.org.nz/cvd/
http://dx.doi.org/10.1016/j.diabres.2007.12.018
http://dx.doi.org/10.1016/j.diabres.2013.11.023
http://dx.doi.org/10.1136/bmjdrc-2017-000412
http://dx.doi.org/10.1136/bmjdrc-2017-000412
http://dx.doi.org/10.1007/s00125-010-1854-1
http://dx.doi.org/10.1007/s00125-010-1854-1
http://www.anzdata.org.au
http://dx.doi.org/10.1136/bmjopen-2013-003975
http://dx.doi.org/10.1136/bmjopen-2013-003975
http://dx.doi.org/10.1371/journal.pone.0064184
http://dx.doi.org/10.1371/journal.pone.0064184


18. Liew A, BavanandanS, PrasadN, et al. Asian Pacific Society of
Nephrology clinical practice guideline on diabetic kidney dis-
ease – an executive summary. Nephrol. 2020;25:809–17.
doi:10.1111/nep.13804

19. Rossing K, Christensen PK, Hovind P, Parving HH. Remission of
nephrotic-range albuminuria reduces risk of end-stage renal
disease and improves survival in type 2 diabetic patients. Dia-
betologia. 2005;48:2241–7. doi:10.1007/s00125-005-1937-6

20. Yokoyama H, Araki S, Honjo J, et al. Association between
remission of macroalbuminuria and preservation of renal
function in patients with type 2 diabetes with overt proteinuria.
Diabetes Care. 2013;36(10):3227–33. doi:10.2337/dc13-
0281

21. Perkovic V, Jardine MJ, Neal B, et al. Canagliflozin and renal
outcomes in type 2 diabetes and nephropathy. N Engl J Med.
2019;380:2295–306. doi:10.1056/NEJMoa1811744

ORIGINAL RESEARCH PAPER
ORIGINAL RESEARCH: CLINICAL

138 JOURNAL OF PRIMARY HEALTH CARE

http://dx.doi.org/10.1111/nep.13804
http://dx.doi.org/10.1007/s00125-005-1937-6
http://dx.doi.org/10.2337/dc13-0281
http://dx.doi.org/10.2337/dc13-0281
http://dx.doi.org/10.1056/NEJMoa1811744

