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Introduction: Contemporary differences between South Asian and White ethnicities in the incidence of

end-stage kidney disease (ESKD) and mortality are poorly described.

Methods: Data for all South Asian patients who had an estimated glomerular filtration rate (eGFR) mea-

sure after January 1, 2006, and 1 million randomly selected participants of other ethnicities were extracted

from the Clinical Practice Research Datalink (CPRD). All participants were followed-up with from index date

until ESKD, all-cause mortality, or end of study. All-cause mortality rate and ESKD incidence rate by age

were described among Whites and South Asians, and adjusted hazard ratios (HRs) of these 2 outcomes by

baseline eGFR estimated using Cox proportional hazard model.

Results: A total of 40,888 South Asians and 236,634 Whites were followed for a median of 5.3 and 9.4 years

for ESKD incidence and mortality outcomes, respectively. All-cause mortality rates were higher among

Whites than South Asians; South Asian women aged between 70 and 85 years had a slightly higher ESKD

incidence rate compared to their White counterparts. Compared to Whites with a baseline eGFR of 90 ml/

min per 1.73 m2, adjusted HRs for all-cause mortality were significantly lower among South Asians than

Whites; however, adjusted HRs for ESKD incidence by baseline eGFR were similar in both ethnicities.

Calculating South Asian eGFRs using an ethnicity-specific equation had no impact on the results.

Conclusions: South Asians experience lower mortality than Whites but not substantially higher rates of

ESKD. Further research is warranted to better understand the reasons for these ethnic differences and

possible impacts on chronic kidney disease (CKD) service delivery and patient outcomes.
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C
KD is common and places a high burden of disease
on patients and high costs on healthcare systems

worldwide.1 About 10% of the adult population may
be affected by some degree of CKD,1 although evidence
is conflicting regarding the prevalence of CKD in
different ethnic groups.2

The latest population census for England and Wales
recorded 9.3% of the population as being of Indian,
Pakistani, or Bangladeshi ethnicity (of South Asian
ethnicity).3 UK renal registry data2 consistently show
that patients from minority ethnic groups are dispro-
portionately represented among those with ESKD
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requiring kidney replacement therapy (KRT), either
dialysis or a kidney transplant. In 2020, individuals of
South Asian ethnicity represented 13.9% and 13.4% of
the incident and prevalent populations receiving KRT,
respectively, in the UK,2 which is much higher than
the reported proportions of the general population
from these ethnic minority groups. The reasons for this
discrepancy are unclear.

Most patients with CKD are either undetected or
managed in primary care and are not referred for
specialist care at nephrology services. Early identifi-
cation of CKD in the community, with appropriate
treatment and monitoring of populations at risk, is
therefore key to its management.

There is a perception that South Asian individuals
have higher rates of CKD than individuals of White
ethnicity. This was highlighted in a recent report4 as
evidence of inequality in kidney care, although the
1
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evidence cited relies on data between 15- and 30-years
old, and was derived from populations selected for
preexisting CKD risk factors.5,6 Major changes to kid-
ney care have taken place over this period, not least the
widespread introduction of CKD staging and manage-
ment guidelines.7 Clinical practice guidelines point to
Asian ethnicity as a risk factor for CKD progression,7

but the evidence for this is conflicting. Some studies
report faster CKD progression and increased risk of
ESKD in South Asians8 whereas others report no sig-
nificant differences between Whites and South Asians,9

with little overall difference in CKD incidence, preva-
lence, or progression between ethnicities.10 Although
ethnic minority groups have higher rates of type 2
diabetes mellitus (DM) and hypertension, to date there
is no definitive epidemiologic link between existing
comorbidities and the higher rate of ESKD.10

We aimed to identify any ethnic differences in the
incidence rate of ESKD and all-cause mortality rates in a
UK based primary care cohort, and to evaluate the
impact of eGFR on these outcomes by sex and
ethnicity, accounting for existing cardiovascular
comorbidities.

METHODS

Study Design and Data Source

In this descriptive, retrospective, longitudinal cohort
study, patient-level data were extracted from the
CPRD, which contains healthcare information from
over 35 million patients registered with over 1400
primary care practices in the UK (https://www.cprd.
com/). In previous studies, CPRD has been shown to
be representative of the UK population in terms of age,
sex, ethnicity, and socioeconomic status.11,12 Linkage
to hospital data collected in hospitals as Hospital Epi-
sodes Statistics Admitted Patient Care and the Office of
National Statistics Death Registration provided infor-
mation on hospital episodes and mortality as well as
validation of ethnicity codes. The study protocol was
approved by the CPRD Independent Scientific Advi-
sory Committee (ISAC No. 18_158R). We conducted
and reported this study following the RECORD
(REporting of studies Conducted using Observational
Routinely-collected Data (RECORD) checklist.13

Study Population

Data for all patients coded as South Asian in CPRD were
extracted as the exposed group and an additional 1
million participants with other coded ethnicities were
randomly selected as the non-exposed group. Ethnicity
was self-reported when the patient registered at the
practice, and the use of ethnicity data which is well
recorded from 2006 onward in CPRD, can maximize
completeness and comparability with the UK
2

population.14 Participants with no linkage to Hospital
Episodes Statistics or the Office of National Statistics,
with conflict coding of ethnicity in Hospital Episodes
Statistics and CPRD, or without a serum creatinine
measure after January 1, 2006 were excluded. The in-
dex date was the first serum creatinine measure date
after January 1, 2006. Participants with a code for renal
dialysis, kidney transplant or eGFR (based on the
Chronic Kidney Disease-Epidemiology Collaboration
[CKD-EPI] equation15) lower than 15 ml/min per 1.73
m2 before or at the index date, or age of <18 years
before or on the index date, were excluded. In addi-
tion, all participants were required to have at least 12
months’ registration in an “up-to-standard” practice
before the index date. Only individuals of White
ethnicity constituted the nonexposed group and in-
dividuals identifying as mixed race or ethnicity were
excluded.
Covariates and Outcomes

Sociodemographic factors (age at index date and sex)
were extracted from CPRD. Index of multiple depri-
vation 2010 was linked at practice-level to derive in-
formation on socioeconomic status. Body mass index,
smoking status, diastolic and systolic blood pressure,
and total cholesterol were extracted from CPRD using
the closest value to the index date. We determined the
history of myocardial infarction, ischemic heart dis-
ease, stroke, hypertension, heart failure, cancer, de-
mentia, and DM, if the patient had a diagnosis code in
CPRD or Hospital Episodes Statistics any time before
the index date. We also counted the number of pre-
vious hospital admissions before the index date to
quantify health care utilization.

All participants were followed-up from the index
date until the occurrence of the outcomes of interest,
namely ESKD and all-cause mortality, end of the study
(transfer-out CPRD practice date, last data collection
date, or December 31, 2017, for ESKD events; February
14, 2018, for mortality outcomes), or death, whichever
occurred first. ESKD events included the initiation of
dialysis, renal transplantation, and eGFR decline
to <15 ml/min per 1.73m2, whichever occurred first.
Statistical Analysis

Complete-case baseline characteristics (i.e., at index
date) were compared between White and South Asians.
Numbers and percentages were calculated for categor-
ical variables; median and interquartile range (IQR)
were presented for continuous variables. Comparisons
between the 2 ethnic groups were conducted using
Pearson’s c2 test and Wilcoxon rank-sum test for cat-
egorical and continuous variables, respectively.
Kidney International Reports (2023) -, -–-
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Figure 1. Flowchart of participants’ selection. CPRD, Clinical Prac-
tice Research Datalink; ESRD, End stage renal disease; HES, Hos-
pital Episodes Statistics; ONS, Office for National Statistics; SA,
South Asian; SC, Serum creatinine.
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We presented the crude cumulative incidence of
ESKD and all-cause death by follow-up time among
Whites and South Asians, where the competing risk of
death was accounted for in the incidence of ESKD. We
used the “stcompet” command in Stata16 to generate
nonparametric cumulative incidence in the presence of
competing events. We then split the risk-time in 1-year
intervals by attained age and used Poisson regressions
with an interaction term between the spline trans-
formed age and ethnicity to estimate age-specific all-
cause mortality and ESKD incidence rates with 95%
confidence intervals by age, sex, and ethnicity. We
then calculated the age-specific and sex-specific unad-
justed rate ratios (comparing South Asians to Whites)
for all-cause mortality and ESKD incidence.

After checking the plots of the scaled Schoenfeld re-
siduals, we used Cox proportional hazard models to es-
timate the HRs for ESKD and all-cause mortality across
the range of baseline eGFR inmen andwomen; to account
for nonlinear associations, models included an interac-
tion term between ethnicity and a restricted cubic spline
transformation (with 4 knots) of baseline eGFR and were
adjusted for age at baseline, index of multiple depriva-
tion, smoking status, systolic and diastolic blood pres-
sure, body mass index, total cholesterol, the number of
previous admissions, myocardial infarction, ischemic
heart disease, stroke, heart failure, DM, cancer, and de-
mentia. People ofWhite ethnicitywith an eGFR of 90ml/
min per 1.73 m2 were used as the reference to calculate
the HRs for different values of eGFR in both White and
SouthAsian people. To account for the impact of missing
data, we conductedmultiple imputation analysiswith 10
times and combined the HRs with Rubin’s Rules as
sensitivity analyses.17

For exploratory analysis, we repeated the above
analysis using eGFR calculated with the CKD-EPI PK
equation, which has been developed in South Asian
Pakistani population and has been shown to have an
improved accuracy than the CKD-EPI equation to es-
timate GFR in South Asian individuals.18

All statistical analyses were conducted in R for
Window 4.2.1 (R Foundation for Statistical Computing,
Vienna, Austria) using the “Epi” and “rms” packages
and graphs were plotted in Stata/IC version 16.0.
Clinical codes for the definition of the population,
outcomes and covariates and tabular results are re-
ported at https://github.com/supingling/SA_CKD.
RESULTS

Cohort Characteristics

Overall, 277,522 individuals (156,187 [56.3%] female)
were included in the analysis; the patient flowchart is
shown in Figure 1. There were 40,888 South Asian and
Kidney International Reports (2023) -, -–-
236,634 White individuals, who were followed-up with
for a median of 5.3 years (IQR: 2.6–8.1) and 9.4 years
(6.3–11.2) for incidence of ESKD and mortality out-
comes, respectively. Baseline characteristics are re-
ported in Table 1. Missing data patterns are reported in
Supplementary Table S1. The median age of the overall
population was 53.9 years (40.0–67.7), with individuals
of South Asian ethnicity being younger (median [IQR]:
38.7 years [30.6–50.8]) than those of White ethnicity
(56.8 years [43.0–69.5]). There were more South Asians
from the most deprived areas than Whites (29.9% vs.
24.4%). The median baseline eGFR was 83 ml/min per
1.73 m2 (IQR: 68–99) in the overall population; South
Asians had a higher baseline eGFR (median [IQR]: 100
ml/min per 1.73 m2 (85–114)] than Whites (81 ml/min
per 1.73 m2 [66–95]). When eGFR was calculated by
CKD-EPI, more South Asians were classified into higher
eGFR strata compared to Whites. Estimation of eGFR by
CKD-EPI-PK placed more South Asians in lower eGFR
strata, bringing the relative proportions closer to those
of Whites (Table 1).

Consistent with the age difference, all major cardio-
vascular comorbidities were more common in Whites
3
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Table 1. Baseline characteristics and outcomes by ethnicity
Characteristics White South Asian

Population (N) 236,634 40,888

Age (yrs) 56.8 (43.0–69.5) 38.7 (30.6–50.9)

Sex

Male 103,088 (43.6%) 18,247 (44.6%)

Female 133,546 (56.4%) 22,641 (55.4%)

Index of multiple deprivation, quintile

1–least deprived 38348 (16.2%) 5237 (12.8%)

2 44748 (18.9%) 6235 (15.2%)

3 45995 (19.4%) 8273 (20.2%)

4 49892 (21.1%) 8912 (21.8%)

5–most deprived 57651 (24.4%) 12231 (29.9%)

eGFR (CKD-EPI)a 81 (66–95) 100 (85–114)

CKD-EPI eGFRa strata:

>90 78,968 (33.4%) 27,391 (67.0%)

60–89 117,722 (49.7%) 11,885 (29.1%)

45–59 28,509 (12.0%) 1239 (3.0%)

30–44 9551 (4.0%) 312 (0.8%)

15–29 1884 (0.8%) 61 (0.1%)

eGFR (CKD-EPI-PK)a - 90 (76–103)

CKD-EPI-PK eGFRa strata:

>90 - 20,369 (49.8%)

60–89 - 17,237 (42.2%)

45–59 - 2510 (6.1%)

30–44 - 649 (1.6%)

15–29 - 116 (0.3%)

Last HbA1C (%) 5.8 (5.4–6.5) 5.9 (5.5–6.7)

Body mass index (kg/m2) 26 (23–30) 25 (22–28)

Diastolic blood pressure (mm Hg) 80 (70–86) 77 (70–84)

Systolic blood pressure (mm Hg) 132 (120–145) 122 (110–134)

Total cholesterol (mmol/l) 5.2 (4.5–6.0) 4.9 (4.2–5.6)

Smoking status

Yes 47,895 (20.2%) 4693 (11.5%)

No 121,811 (51.5%) 32,747 (80.1%)

Ex-smoker 65,832 (27.8%) 3201 (7.8%)

Comorbidities

Myocardial infarction 8334 (3.5%) 723 (1.8%)

Ischemic heart disease 22,368 (9.5%) 1891 (4.6%)

Stroke 10,977 (4.6%) 542 (1.3%)

Heart failure 5431 (2.3%) 309 (0.8%)

Diabetes 19,067 (8.1%) 4987 (12.2%)

Cancer 18,787 (7.9%) 613 (1.5%)

Dementia 2268 (1.0%) 106 (0.3%)

Number of previous admissions 1 (0–3) 1 (0–2)

CKD, chronic kidney disease; CKD-EPI-PK, CKD-Epidemiology Collaboration-Pakistan;
ESKD, end-stage kidney disease; eGFR, estimated glomerular filtration rate.
aeGFR in ml/min per 1.73 m2.
Numbers are reported as frequency (%) or median (interquartile range).
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than SouthAsians, except DM,whichwasmore common
in SouthAsians. Compared toWhites, SouthAsianswere
more likely to be nonsmokers, have a lower body mass
index, lower blood pressure and lower total cholesterol,
but higher HbA1C at baseline (Table 1).

Rates of Mortality and ESKD by Age, Sex, and

Ethnicity

During 2,038,107 and 303,659 person-years’ follow-up,
46,757 (19.8%) and 1393 (3.4%) deaths occurred among
Whites and South Asians, respectively (Table 2). The
4

number of ESKD events was small for both ethnicities;
there were 5201 (2.2%) events during 1,338,950
person-years in Whites, and 319 (0.8%) during 187,995
person-years in South Asians (Table 2). The composi-
tion of ESKD by ethnicity is shown in Supplementary
Table S2, and there was no noticeable difference be-
tween Whites and South Asians. The corresponding
cumulative incidence of ESKD and all-cause deaths,
accounting for competing risk, are shown in
Supplementary Figure S1. Both White and South Asian
individuals displayed increasing all-cause mortality by
age. However, in both men and women at all ages, all-
cause mortality rates were significantly higher among
Whites compared to South Asians at all ages (Figure 2,
Supplementary Table S3).

Compared to White men, in South Asian men there
was a minimally increased ESKD incidence around
the age of 50 years (Figure 3, Supplementary
Table S3). In South Asian women there was a
larger, significant increase in the incidence of ESKD
between 70 and 82 years of age compared to White
women. For example, at age 75 years the rate of ESKD
in White women was 54.1 per 10,000 person years
(95% confidence interval: 50.4–58.1) compared to a
rate of 81.4 (61.4–107.1) in South Asian women
(Figure 3, Supplementary Table S3).

Hazard Ratios of ESKD and All-Cause Death, by

eGFR and Ethnicity

Among both Whites and South Asians, the relationship
between adjusted HRs for all-cause mortality and
baseline eGFR is represented by a U-shaped curve, such
that the HR for mortality is increased at both lower and
higher levels of eGFR (Figure 4). Using an eGFR at 90
ml/min per 1.73 m2 as the reference for mortality
among Whites (i.e., HR ¼ 1), the adjusted HRs for all-
cause mortality were significantly lower in both male
and female South Asians compared to Whites at most
levels of CKD-EPI eGFR, except at eGFR levels less than
25 ml/min per 1.73m2 in females where the curves for
each ethnicity overlap.

Predictably, the risk of ESKD was inversely related
to the level of baseline CKD-EPI eGFR in both South
Asians and White subjects. However, the adjusted HRs
for ESKD by baseline CKD-EPI eGFR showed no evi-
dence of a difference between South Asians and
Whites, except in South Asian females who had lower
HR for ESKD compared to White females with a base-
line eGFR around 90 ml/min per 1.73 m2 (Figure 5).

Multiple imputation analyses for adjusted HRs for
all-cause mortality and ESKD are shown in
Supplementary Figures S2 and S3, and Supplementary
Table S4, where the estimates were very similar to
those of main analyses.
Kidney International Reports (2023) -, -–-



Table 2. The number of events, person-years and overall crude rates among Whites and South Asians

Event

Whites (N [ 236,634) South Asians (N [ 40,888)

No. of events Person-yrs Crude rates (per 1000 person-yrs) No. of events Person-yrs Crude rates (per 1000 person-yrs)

All-cause deaths 46,757 (19.8%) 2,038,107 22.9 (22.7, 23.2) 1393 (3.4%) 303,659 4.6 (4.4, 4.8)

ESKD 5201 (2.2%) 1,338,950 3.9 (3.9, 4.0) 319 (0.8%) 187,995 1.7 (1.5, 1.9)

ESKD, end-stage kidney disease
Rates are shown with a 95% confidence interval.
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Effects of eGFR Calculated Using the

CKD-EPI-PK Equation in South Asians

Calculating eGFR from serum creatinine using the
CKD-EPI-PK equation resulted in an apparent reduc-
tion in South Asian eGFR of about 10% compared to
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the CKD-EPI eGFR (Table 1). The small differences in
unadjusted ESKD rates by age were somewhat accen-
tuated in women when South Asian eGFR was calcu-
lated by CKD-EPI-PK (Supplementary Figure S4).
However, HR curves for all-cause mortality by eGFR
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were consistent with those created using CKD-EPI
eGFR (Supplementary Figure S5). Conversely, when
the CKD-EPI-PK was used to calculate eGFR, the HR
for ESKD by eGFR was significantly lower in South
Asian males compared to White males (Supplementary
Figure S6).
DISCUSSION

To our knowledge, this is the largest analysis of the
pattern of CKD risk among South Asian individuals
compared to White individuals. Herein, we describe
6

ethnic differences in mortality and ESKD incidence in a
large contemporary UK adult primary care population.
Our data show that, compared to Whites, South Asians
have lower rates of mortality across age and eGFR, but
an increased risk of ESKD in some age groups of men
and women. In addition, when adjusted for multiple
cardiovascular and other risk factors, South Asian men
and women were at significantly lower relative risk of
mortality for all CKD-EPI eGFRs, except for the very
lowest eGFR levels in South Asian women.

South Asian individuals reached ESKD less
commonly than Whites, and whereas the risk of future
Kidney International Reports (2023) -, -–-
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ESKD at any baseline eGFR was broadly similar for
both South Asian and White individuals, South Asian
patients were younger than Whites when they
commenced KRT. Registry data also show that South
Asians incident to KRT are younger than Whites and
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are most highly represented as a proportion of the 35 to
44 years age group.19 Conversely, Whites are most
highly represented as a proportion of patients over 75
years of age in the incident KRT population. For
prevalent KRT patients however, the highest
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proportions of both Whites and South Asians are in the
55 to 64 years age group.19 In 2018, South Asian pa-
tients in the UK commenced KRT (dialysis or trans-
plantation) with a mean eGFR of 6.7 ml/min per 1.73 m2

compared to 7.6 ml/min per 1.73 m2 for Whites (per-
sonal communication, Prof James Medcalf, Medical
Director, UK Renal Registry) and therefore the clinical
threshold for commencing both South Asian and White
ethnicities on KRT appears similar. Taken together
therefore, the registry and the current data suggest that
South Asians reach ESKD earlier than Whites and then
survive for longer.

Although it is well-described that South Asians
experience higher rates of morbidity and mortality
because of ischemic heart disease and other circulatory
disorders than Whites,20,21 in the current study
significantly fewer South Asians had high blood pres-
sure and other cardiovascular diseases, despite higher
rates of diabetes. The observation that the South Asian
cohort were significantly younger than the Whites is
the probable explanation for this finding. Our mortal-
ity findings are consistent with the lower age stan-
dardized mortality rates previously described among
Bangladeshi, Indian, and Pakistani groups compared to
White ethnicities in England and Wales.22,23

The development and progression of CKD in South
Asian people is not well-described, but understanding
this disease trajectory is important for planning of renal
services, particularly in areas with high proportions of
ethnic minority populations. Individuals of South Asian
ethnicity in the UK are overrepresented in both incident
and prevalent populations of patients receiving renal
replacement therapy by about 2-fold compared to
White patients,19 based on the breakdown of minority
ethnic population percentages recorded in the most
recent UK census data.3 These observations can only be
explained by either proportionally more South Asian
individuals reaching ESKD and starting KRT and/or
fewer South Asians than Whites discontinuing KRT, or
potentially inaccuracies in census data.

Although the current cohort was not selected as a
“CKD cohort,” that the participants had their renal
function measured indicates a measure of kidney
concern on the part of their health care providers. The
current data indicate that South Asians have their renal
function measured at a younger age than Whites. This
clinical behavior is consistent with the higher preva-
lence of DM in the South Asian community and driven
by the existence of financial incentives for blood
testing in patients with, or at risk of DM. This is also
consistent with our present observation that South
Asian patients commence KRT at an earlier age than
White patients.
8

Despite having less cardiovascular disease, South
Asian women and men display an increased incidence
of ESKD in some age groups. This observation may also
be related to the higher proportion of South Asians
with diabetes. The currently observed ethnic differ-
ences in ESKD incidence are modest however, and
whether this is sufficient to explain the robustly
documented epidemiology of incident South Asian
patients beginning KRT is uncertain. However, both
the mortality rates and adjusted HRs for South Asians
are lower at all ages and eGFRs, suggesting that more
South Asians with CKD may survive to the point of
needing KRT and may then survive longer when
receiving KRT, thus accounting for the greater
numbers of South Asian patients on KRT reported by
the UK Renal Registry.19 In Canada, South Asian pa-
tients experience lower mortality than White patients
for unclear reasons.24

The current findings differ in some respects from
those of previous work8,25 comparing South Asian and
White outcomes in smaller and older cohorts selected
for the presence of CKD. In the earlier analyses of CKD
cohorts, South Asian patients also had a lower risk of
death but more rapid progression of CKD and a higher
risk of ESKD compared to Whites. The discrepancy in
ESKD risk between these reports and the current data
may be explained by the higher baseline CKD-EPI eGFR
in the current South Asian cohort of 99 ml/min per 1.73
m2 compared to CKD-EPI eGFR 27 to 47 ml/min per 1.73
m2 in the earlier work. In addition, the definitions of
ESKD vary in the other papers compared to the present
analysis. In the current paper, ESKD was defined also as
an eGFR <15 ml/min per 1.73 m2 whereas in earlier
studies it was defined as the commencement of renal
replacement therapy. We believe that our approach
mitigates against KRT coding inaccuracies in primary
care records.

Eastwood et al.26 studied longitudinal relationships
between markers of CKD and mortality and morbidity
in a relatively small cohort of Europeans and South
Asians in London, randomly selected from general
practices. They found lower mortality rates in South
Asians, a weaker relationship between reduced eGFR
and mortality in South Asians than in Europeans, but a
stronger relationship between urine albumin-to-
creatinine ratio and adverse outcomes in South
Asians. This finding differs from the current study
where we observed a clear association between
increasing mortality and decreasing eGFR in both
White and South Asian individuals, although whereas
this relationship was qualitatively similar between
both groups, South Asians experience lower mortality
risk at virtually all levels of eGFR.
Kidney International Reports (2023) -, -–-
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Recently, there have been calls to move away from
corrections to eGFR-calculating equations based on
race.27 However, there is also longstanding concern
that current creatinine based eGFR equations over-
estimate eGFR in South Asian people28,29 but a recent
National Institute for Health and Care Excellence evi-
dence synthesis concluded that for a variety of reasons,
based on current evidence, it was not possible to make
specific recommendations for eGFR adjustments for
South Asians in the UK.7 Weaker associations between
eGFR and outcomes in South Asians may be due to poor
validity of CKD-EPI eGFR as a surrogate for measured
GFR in South Asians. To attempt to address this, we
recalculated all South Asian eGFRs using the CKD-EPI-
PK equation, developed in a South Asian population in
Pakistan, where it enhances the performance of the
CKD-EPI equation by reducing the overestimating ef-
fect of CKD-EPI.18 In the current analysis, whereas
South Asian CKD-EPI-PK calculated eGFRs were
appreciably lower than those calculated by CKD-EPI,
the overall relationship of eGFR to outcomes was
unchanged.

The strengths of this study include the large sample
size of individuals accessing a standardized healthcare
system. The sample is representative of the general
population and is not a referred CKD cohort of in-
dividuals. The use of routinely collected data is prone
to coding error, however we choose outcomes which
are proven to be reliable in the CPRD dataset, including
mortality and eGFR.30,31 In addition, we have accoun-
ted for nonlinear associations of eGFR in relation to
ESKD incidence and mortality; and by including pa-
tients who progressed to an eGFR <15 ml/min per 1.73
m2, we are confident we have captured patients with
CKD progression to ESKD over the course of the study.
However, this definition of ESKD hampers the com-
parisons with registry data where commencement of
KRT is reported. The absence of albumin-to-creatinine
ratio or other proteinuria data is a weakness because
proteinuria is a strong predictor of future CKD decline
in South Asian people.26 We also lacked lifestyle data
such as physical activity levels, which have been
shown to be associated with CKD,32 and cannot defin-
itively exclude residual confounding (the risk of
developing ESRD could be related to some character-
istics which differ between ethnic groups but have not
been accounted for) or exposure ascertainment bias (the
probability of having eGFR measured is higher in a
person at higher risk of developing ESRD; however, in
the UK primary care, eGFR is frequently measured).

Taken together, our results suggest that South
Asians do not experience a substantially higher rate of
ESKD than the White population. Because previous
studies and registry data suggest that South Asians
Kidney International Reports (2023) -, -–-
may survive longer than Whites when receiving
KRT,5,19,33 further investigations are required to
explore the individual characteristics and the risk
factors influencing ethnic-specific kidney disease tra-
jectories leading to ESKD or KRT and renal mortality.
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