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Abstract
Background: Previous studies have noted a marked
racial/ethnic difference in epidemiology and progression of diabetic nephropathy. The present study
aims to examine the rate of decline in estimated
GFR (eGFR) and factors associated with progression
in a cohort of patients with DN in Sri Lanka.

associated with presence of albuminuria (OR:4.9;
p<0.001).
Conclusion: A rapid decline in kidney function was
observed in the present study population, with
implications for negative long-term consequences
for both the individual patients and the health
care system. Therefore, it is an important factor that
should be considered when taking policy decisions
in relation to future preventive and curative health
care planning.

Methods: A retrospective-cohort-study was conducted among patients with diabetic nephropathy.
Data were collected retrospectively for 2-years by
perusal of clinic records, including socio-demographic details, co-morbidities, investigational
results, and details of medications. eGFR was calculated and staging was based on National Kidney
Foundation Kidney Disease Outcomes Quality
Initiative criterion.

Introduction

Results: One hundred and fifty-five adults were
included (men-20.3%). Mean age was 66.5±8.7
years. Mean duration of diabetes was 18.2±8.9
years, while diabetic retinopathy was the commonest microvascular complication (>90.0%).
Majority were in either stage 3 (36.8%) or stage 4
(40.6%) CKD at recruitment. During the two-year
period eGFR declined in 93 patients (60.0%), with a
mean decline in eGFR of 5.2 ml/min/1.73m2 per
year. There were 31 patients (20.0%) with rapid
decline in eGFR (>5 ml/min/1.73m2 per year). Those
with declining eGFR were significantly older
(p<0.001). Decline in renal function was significantly

The prevalence of diabetes has been rapidly
increasing around the world in recent years, becoming
a global pandemic. The number of people with diabetes
rose from 108 million in 1980 to 463 million in 2019
and is expected to increase by a further 150%, affecting
nearly 700 million adults by the year 2045.1 Diabetes
can lead to the development of several macro- and
micro-vascular diseases, which further increases
morbidity and mortality. Diabetic nephropathy (DN) is
one such common micro-vascular disease accounting
for approximately one third of the chronic kidney
disease patients referred for renal replacement therapy
globally.2,3 Renal disease is known to affect nearly
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20 to 40% of individuals with type-2 diabetes during
their lifetime.4 DN is characterized by proteinuria,
gradual and irreversible decline in glomerular filtration
rate (GFR), hypertension and high risk of cardiovascular
disease.4
Previous studies have noted a marked racial/
ethnic difference in the epidemiology of DN and its
progression. For example, a longitudinal cohort study
among 429,918 veterans with diabetes, showed that
African Americans, Asians and Native Americans were
more likely to develop DN than Caucasians. 5
Furthermore, the rate of decline in GFR is also known
to be highly variable, with progressive kidney disease
being more frequent in Caucasians with diabetes
mellitus. 4 Several strategies including optimal
glycaemic control, blood pressure control and ACEI
therapy have been implicated as effective measures
at slowing down the progression of DN and reducing
cardiovascular disease in patients with DN.6,7 Microalbuminuria is recognized as a marker of early
glomerular involvement, with studies showing
that 35-40% will progress to macroalbuminuria with
time.8
With the rising prevalence of diabetes in South
Asian populations, it is expected that DN will also
increase causing a significant burden on the scarce
health resources of these developing nations.9 Sri
Lanka is a lower-middle-income developing nation in
the South Asian region, faced with a significant burden
of diabetes.10,11 In Sri Lanka, the main emphasis at
present is on chronic kidney disease of unknown aetiology (CKDu) which affects the poor farming communities in the North Central regions of the country.12
However, with the rising prevalence of diabetes, it can
be expected that the perceived prevalence of DN will
rise in epidemic proportions. Although several studies
have examined the progression of DN in western
countries, it is noteworthy that individual and racial
differences exist in progression and the risk factors
that determine disease outcome and complications.13
An understanding of the DN, its progression and the
risk of developing the end stage renal disease is critical
when projecting future disease burden and providing
renal replacement facilities. This is especially important
in Sri Lanka where the facilities for management of
end-stage renal disease is limited due to constraints
on health care expenditure. The present study aims
to examine the rate of decline in eGFR and the effects
of gender, age, hypertension and other related factors
on the progression of decline in a cohort of patients
with DN in Sri Lanka.
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Methods
Study population
This retrospective single center cohort study was
conducted among patients followed up at the Renal
Clinic, Sri Jayewardenepura General Hospital (SJGH),
Sri Lanka from October 2017 to January 2018. The
SJGH is a 1,000-bed tertiary care referral hospital
situated in Sri Jayewardenepura Kotte, Sri Lanka.
Patients attending the renal clinic were screened to
identify patients diagnosed with DN, based on renal
impairment, persistent albuminuria, with co-existing
retinopathy or peripheral neuropathy and no evidence
of alternative kidney disease. 14 Patients without
microvascular disease was considered for inclusion if
they had renal biopsy proven DN. These details were
verified by perusal of clinical records by a trained
research assistant supervised by an investigator (CG).
For the purpose of retrospective data collection, those
who had regular clinic attendance with follow up
retrospective data for two years from the date of
screening were considered eligible. Patients who had
End Stage Kidney Disease (ESKD) who were on renal
replacement therapy at screening were excluded.
Ethics approval for the study was obtained from the
Ethics Review Committee, Sri Jayewardenepura
General Hospital. Informed written consent was
obtained from study participants prior to inclusion in
the study.
Data collection and Definitions
Data on DN and its associated details were
obtained by perusal of medical records by the research
assistant and was double checked for consistency
and accuracy by an investigator (CG). Summarized
anonymized data were collected onto an individual case
record form, including socio-demographic details (age,
gender, ethnicity, level of education, monthly income),
co-morbidities (hypertension, ischaemic heart disease,
retinopathy, and neuropathy), smoking status and
investigation results (serum creatinine, albuminuria with
dipstick, lipids, haemoglobin, calcium, phosphorus,
and glycosylated haemoglobin (HbA1c%)). Details of
medications were also recorded including the use of
hypoglycemic agents, angiotensin converting enzyme
inhibitors (ACEIs), angiotensin-2 receptor blockers
(ARBs), other anti-hypertensive medications and lipid
lowering medications. The above data on blood
pressure, medications, investigations were collected
retrospectively from clinic records from data of
screening backwards for 2 years from date of recruitment. Seated blood pressure was recorded at
recruitment visit on two occasions after at least a
10-min rest using an Omron IA2 digital blood pressure
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monitor (Omron Healthcare, Asia-Pacific Region,
Singapore). Height was measured using Harpenden
pocket stadiometers (Chasmors Ltd, London, UK) to
the nearest 0.1 cm according to standard methods.
Body weight was measured to the nearest 0.1 kg using
a SALTER 920 digital weighing scale (Salter Ltd,
Tonbridge, UK). Body mass index (BMI) was calculated
as weight in kilograms per square meter of height
(kg/m2 ).
Statistical analysis
Data were analysed using SPSS statistical software package. Estimated GFR (eGFR) was calculated
by CKD-EPI (Chronic Kidney Disease Epidemiology
Collaboration) equation.15 and staging was done based
on the National Kidney Foundation Kidney Disease
Outcomes Quality Initiative (NKF KDOQI) criterion.16
The rate of eGFR fall per year was used to assess the
progression of DN and calculated by the difference in
eGFR (mL/min/1.73m2) at presentation and the last
available reading divided by the duration. Continuous
variables are expressed as means ± SD and compared
using the student's t-test (parametric distribution) or
the Mann-Whitney U test (non-parametric distribution).
Categorical variables are expressed as proportions and
compared with the chi-square test.

Results
Socio-demographic and disease characteristics
One hundred and fifty-five adults were included in
the study. Mean age was 66.5±8.7 years (range 40-88
years) and majority were men (n=109; 70.3%). Study
population characteristics are summarized in Table 1.
Majority were Sinhalese in ethnicity (n=141; 91.0%)
and educated beyond GCE O/L (n=112; 72.3%). Mean
BMI was 26.7±4.2 kg/m 2 , with women having a
significantly higher BMI than men (Table 1). Hypertension was a common co-morbid disease among the
participants (n=148; 95.5%), and mean duration of
hypertension in the study population was 8.97±8.14
years. ARBs (n=83; 53.5%) and calcium channel
blocker (CCBs) (n=67; 43.2%), were the most used
anti-hypertensive medications, while most were on
statin therapy for primary/secondary prevention (n=114;
73.5%). There was no significant difference between
characteristics of men and women, except with regards
to monthly income, smoking, BMI, ACEI therapy and
statin therapy (Table 1).
Mean duration of diabetes in the study population
was 18.2±8.9 years, being significantly longer in men
than in women (Table 2). Only 14 participants have
undergone renal biopsy for the diagnosis of diabetic
nephropathy (9.0%). Diabetic retinopathy was the
80

commonest microvascular complication, being
identified in >90.0% of the study participants, and
significantly more in men than in women (Table 2).
Family history of diabetes in a first degree relative was
noted to be present in 59.3% (n=92), while 13.6%
(n=21) had family history of DN. Past history of at
least one episode of urinary tract infection requiring
treatment was present in 51.6% (n=81), while 19.4%
(n=30) acknowledged that they have taken native/herbal
medications for diabetes and/or diabetic nephropathy.
In participants where data were available the mean
HbA1c and fasting blood glucose at the time of
recruitment were 8.1±1.5% (n=61) and 124.4±40.4 mg/
dl (n=148) respectively.
Changes in kidney function and associated factors
The mean serum creatinine and eGFR at time of
recruitment were 2.6±1.1 mg/dl and 28.2±14.0 ml/hour
respectively, while albuminuria was present in 54.8%
(n=85). CKD staging based on eGFR at time of
recruitment and 24 months before recruitment are
shown in Table 3. Majority of the participants were in
either stage 3 (36.8%; n=57) or stage 4 (40.6%; n=63)
CKD at recruitment. Similarly, when participants were
classified in to CKD stages based on eGFR 2 years
prior to the date of recruitment, majority were in stage
3 (43.2%) and stage 4 CKD (43.2%) (Table 3). When
changes in eGFR was evaluated, there was no
change in 8 patients (5.2%), while eGFR declined in
93 patients (60.0%), and improved in the remaining
patients (n=54; 34.8%) during the 24-month retrospective evaluation period. In patients with declining
eGFR (n=93), the mean decline in eGFR per year was
5.2 ml/min/1.73m2 (Range 0.5-33 ml/min/1.73m2 per
year). There were 31 patients (20.0%) with rapid
decline in eGFR (a decline in eGFR of >5 ml/min/
1.73m2 per year), which comprised of 33.3% of patients
when considering only those with declining eGFR. The
percentage decline in eGFR was less than or equal to
20% in 37.6% (n=35), between 20.1-30% in 23.6%
(n=22), between 30.1-40% in 15.0% (n=11), between
40.1-50% in 11.8% (n=11) and more than 50% in 11.8%
(n=11). Figure 1 shows the average decline in eGFR
with time among study participants. In those with
improved eGFR (n=54), the mean increase in eGFR
per year was 3.4 ml/min/1.73m2 (Range 0.5-26.5
ml/min/1.73m2 per year). The percentage increase in
eGFR was less than or equal to 20% in 61.1%
(n=33), between 20.1-30% in 11.1% (n=6), between
30.1-40% in 7.4% (n=4), between 40.1-50% in 5.6%
(n=3) and more than 50% in 14.8% (n=8).
There was no significant gender difference
associated with decline in eGFR (men 67.0% and
women 60.8%; p=0.47). Those with declining eGFR
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(42.9±3.2 years) were significantly older than those
who had unchanged/improving eGFR (23.6±3.2 years)
(p<0.001). In those with declining renal function (n=93),
there was no significant correlation observed between
the decline in eGFR and the duration of diabetes
(r=0.11; p=0.29). Smokers (both current and past) were
not more likely to have a decline in kidney function
than non-smokers (OR: 1.3, 95% CI 0.6 - 2.6; p=0.52).
The presence of hypertension (OR: 1.1; 95% CI 0.2-5.2;
p=1.0), ischaemic heart disease (OR: 0.9; 95% CI 0.5
-1.7; p=0.90), retinopathy (OR: 1.1; 95% CI 0.4-3.5;
p=0.80) or neuropathy (OR: 1.2; 95% CI 0.6-2.3;
p=0.55) was not significantly associated with decline
in renal function. Decline in eGFR was not associated
with a past history of urinary tract infection or the use
of native/herbal medications for diabetes and/or diabetic
nephropathy. Furthermore, in those with declining renal
function (n=93), there was no significant correlation
observed between decline in eGFR and duration of
hypertension (r=0.10; p=0.33). The average systolic
blood pressure during the 24-month period was not
significantly different between those with (147.1±14.5
mmHg) and without (144.8±16.5 mmHg) a decline in
eGFR (p=0.37). Average systolic blood pressure was
<140 mmHg in only 25 participants (26.9%) with a
decline in eGFR, while it was <130 mmHg in only 14
participants (15.0%) and the corresponding number of
participants in those without a decline in eGFR was
22 (35.5%) and 9 (14.5%) respectively. A similar result

was observed with average diastolic blood pressure
(80.6±7.5 mmHg Vs. 79.0±8.6 mmHg; p=0.23).
Furthermore, the average fasting blood glucose values
during the 24-month period was not significantly
different between those with (128.3±35.6 mg/dl) and
without (127.4±29.9 mg/dl) a decline in eGFR (p=0.87).
Decline in renal function was significantly associated
with the presence of albuminuria (OR: 4.9; 95% CI 2.4
-9.7; p<0.001).
When evaluating the relationship between the
decline in kidney function and medications, there was
no significant difference observed with the use of
metformin (OR: 0.5; 95% CI 0.2-1.7; p=0.29), sulphonylureas (OR: 0.6; 95% CI 0.3-1.1; p=0.09), sitagliptin
(OR: 0.8; 95% CI 0.4-1.5; p=0.51), insulin (OR: 0.9;
95% CI 0.5-1.8; p=0.84), ACEIs/ARBs (OR: 1.0; 95%
CI 0.5-2.0; p=0.9), CCBs (OR: 0.9; 95% CI 0.5-1.9;
p=0.92), beta blockers (OR: 1.0 95% CI 0.5- 2.1; p=1.0),
statins (OR: 0.9; 95% CI 0.4-2.0; p=0.89) or aspirin
(OR: 1.4; 95% CI 0.7-2.6; p=0.36). Furthermore, in
those with a decline in kidney function (n=93), the rate
of decline in eGFR over the 24-month period was similar
between those who were prescribed the above
individual medications and those who were not (data
not shown). In those with decline in renal function,
rapid decline was significantly associated only with
the presence of proteinuria (OR: 3.9; 95% CI 1.2-12.8;
p=0.015).

Table 1. Study population characteristics
Number of adults (%)*
p Value#

All adults

Men

Women

(n=155)

(n=109)

(n=46)

Age (years)

66.5±8.7

67.0±8.8

65.4±8.6

0.29

Ethnicity
Sinhalese
Tamil
Muslim
Other

141 (91.0)
3 (1.9)
3 (1.9)
8 (52)

102 (93.6)
3 (2.8)
2 (1.8)
2 (1.8)

39 (84.8)
0
1 (2.2)
6 (13.0)

0.08
0.88
0.003

Level of education
Less than grade 6
Grade 6-11
Completed GCE O/L
Completed GCE A/L or

9 (5.8)
34 (21.9)
55 (35.5)
57 (36.8)

6 (5.5)
22 (20.2)
40 (36.7)
41 (37.6)

3 (6.5)
12 (26.1)
15 (32.6)
16 (34.8)

0.80
0.42
0.63
0.74

Monthly income (LKR)
Less than LKR 10,000
>= LKR 10,000

19 (12.3)
136 (87.7)

9 (8.3)
100 (91.7)

10 (21.7)
36 (78.3)

0.02
0.02
(Continued)
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Number of adults (%)*
Age (years)

All adults
(n=155)

Men
(n=109)

Women
(n=46)

p Value#

108 (69.7)
2 (1.3)
45 (29.0)

62 (56.9)
2 (1.8)
45 (41.3)

46 (100)
0
0

<0.0001
0
-

Body mass index (kg/m2)

26.7±4.2

26.2±4.2

27.9±4.3

0.02

Blood pressure (mmHg)
Systolic blood pressure
Diastolic blood pressure

149.0±18.8
80.2±11.4

147.6±19.0
80.4±10.2

152.7±17.8
80.0±13.8

0.12
0.84

Co-morbid diseases
Hypertension
Cardiovascular disease

148 (95.5)
60 (38.7)

105 (96.3)
44 (40.4)

43 (93.5)
16 (34.5)

0.43
0.51

Current medications
Angiotensin converting enzyme inhibitors
Angiotensin-II receptor blockers
Anti-platelets
Beta blockers
Calcium channel blockers
Statins

22 (14.2)
83 (53.5)
72 (46.4)
40 (25.8)
67 (43.2)
114 (73.5)

20 (18.3)
60 (55.0)
53 (48.6)
27 (24.8)
46 (42.2)
74 (67.9)

2 (4.3)
23 (50.0)
19 (41.3)
13 (28.3)
21 (45.6)
40 (86.9)

0.02
0.56
0.40
0.65
0.69
0.01

Smoking status
Never smoked
Current smoker
Former smoker

* Except for age, body mass index and blood pressure which are displayed as mean ± standard deviation; # p Value comparing males
and females; A/L - Advanced Level; GCE - General Certificate of Education; O/L - Ordinary Level; SLR - Sri Lankan Rupee (1 SLR =
approximately 0.005 US$);

Table 2. Diabetes status, treatment and associated factors
Number of adults (%)*

p Value

All adults
(n=155)

Males
(n=109)

Females
(n=46)

Duration of diabetes (years)

18.2±8.9

28.5±2.1

19.0±14.1

<0.001

Microvascular complications
Retinopathy
Neuropathy

141 (91.0)
82 (55.7)

103 (94.5)
56 (51.4)

38 (82.6)
26 (56.5)

0.02
0.56

Diabetes treatment
Insulin
Metformin
Sulphonylurea
DPP-4 inhibitors

76 (49.0)
13 (8.4)
95 (61.3)
80 (51.6)

49 (44.9)
9 (8.2)
71 (65.1)
48 (44.0)

27 (58.7)
4 (8.7)
24 (52.2)
32 (69.6)

0.12
0.93
0.13
0.004

#

* Except for duration of diabetes which is displayed as mean ± standard deviation; # p Value comparing males and females;
DPP-4 - Dipeptidyl-peptidase 4
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Table 3. CKD staging based on eGFR at recruitment and 24 months before
Number (%)
CKD staging

All adults
(n=155)

Men
(n=109)

T-24 months

Recruitment

Stage 1

2 (1.3)

1 (0.6)

1 (0.9)

Stage 2

8 (5.2)

4 (2.6)

Stage 3

67 (43.2)

Stage 4
Stage 5

Women
(n=46)

T-24 months Recruitment

T-24 months

Recruitment

1 (0.9)

1 (2.2)

0

5 (4.6)

2 (1.8)

3 (6.5)

2 (4.3)

57 (36.8)

43 (39.4)

37 (33.9)

24 (52.2)

20 (43.5)

67 (43.2)

63 (40.6)

54 (49.5)

51 (46.8)

13 (28.3)

12 (26.1)

11 (7.1)

30 (19.4)

6 (5.5)

18 (16.5)

5 (10.9)

12 (26.1)

CKD – Chronic Kidney Disease; eGFR – estimated Glomerular Filtration Rate; T-24 months – 24 months before recruitment

eGFR (ml/min/1.73m 2)

Stage 1- eGFR >=90 mL/min/1.73 m2, Stage 2 -eGFR 60-89 mL/min/1.73 m2, Stage 3- eGFR 30-59 mL/min/1.73 m2, Stage 4- eGFR 15-29
mL/min/1.73 m2, Stage 5- eGFR <15 mL/min/1.73 m2

Figure 1. Average decline in eGFR with time
among study participants.

Discussion
To the best of our knowledge the present study is
the first to evaluate the progression of kidney disease
in a cohort of patients with DN in Sri Lanka. We
examined the decline in kidney function and factors
associated with it, using a retrospective analytical
method in a cohort of patients with DN attending a
large tertiary care center in the capital of Sri Lanka.
Since patients with DN and renal impairment are often
followed up routinely in similar tertiary care settings
within the country, we believe our findings are
generalizable to the Sri Lankan population, within the
context of limitations described.
In the present cohort, majority of patients were in
CKD stage 3 and 4, with our results showing a decline
Vol. 52, No. 2, 2021

in renal function in a significant majority (60.0%) over
a 24-month period. In a previous prospective follow-up
study (3 years) conducted in a comparable clinical
setting, the proportion of eGFR decliners in those with
diabetes was only 30.1%.17 Furthermore, in a larger
cohort study (n=1,868) from a similar setting with 2
years of follow-up, the percentage decline in eGFR of
-20%, -30%, -40% and -50% was observed in only
23.9%, 11.1%, 6.8% and 3.7% respectively.18 This is
much lower than the values observed for the percentage
decline in each of the corresponding categories in the
present study. In addition, in patients with declining
eGFR the mean decline in eGFR per year was 5.2 ml/
min/1.73m2 with nearly one third of the study population
demonstrating a rapid decline in kidney function. The
annual decline in eGFR from most of the previous
cohort studies among patients with DN appears to be
much lower than what was observed in the present
study population. For example, Ali et al, showed that
the annual decline in eGFR is 1.69 ml/min.1.73m2 (95%
CI 1.53-1.84) in 329 patients with diabetic kidney
disease from UK, with no significant changes observed
in the decline of kidney function between the different
ethnicities.19 The annual age-sex-adjusted rate of eGFR
decline was even lower in a study comprising of 6,274
adults with diabetes and kidney disease followed up
for a median of 9 years.20 Altemtam et al. conducting
a similar retrospective analysis of medical records
spanning 8 years from a single study center in UK,
demonstrated that the decline in eGFR is 3.57±1.45
mL/min/1.73m2 per year.21 Therefore, it is evident that
a much more rapid decline in kidney function is
observed in the present study population and reasons
for such differences needs to be further explored.
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In the context of the present cohort except
advanced age, other socio-demographic, clinical or
biochemical parameters didn’t demonstrate a
significant association with the decline in kidney
function. However, previous studies have demonstrated
a host of modifiable factors which are known to reduce
the progression of kidney disease in those with DN,
most of which are also relevant to the Sri Lankan
population. Smoking is one such modifiable risk factor,
which increases oxidative stress, lipid accumulation
and formation of Advanced Glycation End products
(AGEs), leading to thickening of glomerular basement
membrane and mesangial expansion, with resultant
progression in glomerulosclerosis.22 A recent metaanalysis has shown that cigarette smoking is an
independent risk factor for the development and
progression of DN in diabetes.23 In the present study
we did not find a significant association. However,
nearly 70% of the study population were never smokers,
and there were only 2 current smokers. Furthermore,
in the population who were never smokers (n=47),
>95% were ex-smokers, with nearly 75% stopping
smoking more than 10 years ago, which probably
explains the lack of clear association seen in our study
population.
Glycaemic control is another important disease
modifier. Studies have shown that hyperglycaemia
contributes to both the onset and the progression of
DN as well as the rate of decline in kidney function.
The cellular mechanisms responsible include accelerated generation of AGEs, which triggers increases
in protein kinase activity and expression of growth
factors, resulting in the generation of reactive oxygen
species (ROS) and a state of a chronic subacute
inflammatory process driving the pathological changes
in the kidney and the decline in its function.24 However,
in the present study population we did not observe a
clear relationship between glycaemic control assessed
by average fasting blood glucose and the decline in
kidney function. Due to the inherent nature of the study
design, fasting blood glucose estimations were done
at different time points, with a high degree of variability.
Furthermore, although a better indicator of long-term
glycaemic control, HbA1c data were not available in
majority of the study population to make a reasonable
judgment of its relationship with the decline in eGFR.
Hypertension is another risk factor that leads to increased progression of kidney disease and contributes
to the increased incidence of cardiovascular disease
in those with DN.25 It is clear that elevations in blood
pressure (BP), especially >150 mmHg systolic, are
linearly related to increases in kidney disease progression. 26 In the present study cohort, no clear
association was seen between decline in kidney
function and the presence of hypertension, its duration
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and average blood pressure values. The relatively small
sample size, variations in measurement equipment,
time-points, and observers, are few possible reasons
for not seeing a clear relationship on statistical
analysis. However, we observed that the percentage
of population achieving recommended blood pressure
control targets were sub-optimal in our population and
based on those with HbA1c data, glycaemic control
was also not satisfactory. The sub-optimal glycaemic
and BP control could have contributed to the rapid
decline in kidney function observed in the present
cohort. Therefore, the importance of good glycaemic
and blood pressure control as disease modifiers in
DN should not be discounted, despite not seeing a
clear statistical relationship in this population.
Prescribers need to explore the reasons for not
achieving optimal control in spite of being on appropriate
medications among individual patients, and nonadherence needs to be carefully explored. For example
a previous meta-analysis showed that non-adherence
to antihypertensive medications was noticed in 45%
of the subjects studied and a higher proportion of
patients with uncontrolled blood pressure (83.7%) was
non-adherent to medication.27 Similar results have also
been observed in relation to the use of anti-diabetic
medications and glycaemic control.28 Other factors that
contribute to poor glycemic and blood pressure control
includes the clinical inertia among health care providers
and the poor patient adherence to self-care recommendations, such as diet and physical activity, which
health care providers need to carefully consider and
manage.
Evidence from systematic reviews and metaanalysis have shown that certain medications are
beneficial in DN, these includes, SGLT2 inhibitors29,
ACEIs/ARBs30 and statins.31 The observed beneficial
effects are possibly due to multiple factors, including
the improvement in glycaemic control, reduction in
blood pressure and proteinuria, which helps to slow
down the aetio-pathological mechanisms driving the
progression of kidney disease at cellular and tissue
levels. For example, the use of ACEIs/ARBs were only
observed in 67.7% of our study population. Therefore,
the sub-optimal use of reno-protective medications
could have contributed to the decline in renal function
in the present cohort and it is important to initiate these
medications as and when indicated in patients with
DN. Although, we did not observe a clear relationship
between the use of any medication and the decline in
eGFR in our study population, it is important to
consider that the duration of retrospective analysis is
only 24 months, and that the different medications have
been commenced at variable time-points, limiting the
ability for a reasonable comparison, especially given
the limitation in sample size.
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We acknowledge important limitations, which
should be considered when interpreting results from
the present study. The study reports data on a limited
number of patients from a single center in Sri Lanka.
However, as explained earlier since majority of DN
patients are likely to be managed at similar centers in
the country, our results are mostly generalizable to
the Sri Lankan population with DN. Furthermore, due
to inherent limitations of the study design, a clear
cause-effect relationship is not evident for most
established traditional modifiable risk factors that are
known to be associated with the progression of kidney
disease in DN. In addition, we did not specifically
attempt to distinguish between the types of diabetes.
However, given the fact that the age range of the
population was 40-88 years and the youngest age of
diagnosis of diabetes was 26 in the study population,
together with the fact that >75% of the study population
were diagnosed with diabetes after the age of 40 years,
combined with the fact that majority of the Sri Lankan
population based on present evidence are having type2 diabetes, it is reasonable to assume that the present
cohort is comprised of patients with type-2 diabetes.
Finally we did not evaluate all risk factors known to be
associated with progression of kidney disease previously described in the literature (e.g nephrotoxins).
In spite of these limitations the study present significant
findings with regards to the progression of DN in Sri
Lanka. The observed rapid decline in eGFR will have
negative long-term consequences for both the individual
patients and the health care system as a whole. For
example, if the decline continued at the present rate
most patients in CKD stages of 3 and 4 in present
cohort would have end-stage kidney disease requiring
renal replacement therapy or transplantation within 510 years, placing an enormous burden on the already
resource constrained health care system in Sri Lanka.
Therefore, it is important to evaluate and modify factors
that are associated with disease progression. In
addition, the rapid decline in kidney function is an
important factor that should be taken into account when
taking policy decisions in relation to future preventive
and curative health care planning aimed at patients
with DN.
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