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Abstract
Increased serum uric acid (SUA) is known to play a critical role in the
development of type-2 diabetes mellitus (T2DM) as well as in progression
of its complications. Hyperuricemia is an independent risk factor for kidney
dysfunction in patients with diabetes. The appearance of albuminuria is the
first sign of kidney damage and the mechanisms of hyperuricemia-induced
renal injury mainly include oxidative stress, endothelial dysfunction, renal
fibrosis, and inflammation. To determine the possible association of SUA
with urinary albumin-creatinine ratio (ACR) in type-2 diabetic subjects, data
with lab investigations of SUA and urinary ACR of 95 confirmed and known
cases of T2DM were collected from the laboratory medicine department,
DMWIMS Hospital, Wayanad Kerala. Based on the urinary albumin excretion
values, diabetic subjects were divided into three groups (Normoalbuminuric,
microalbuminuric & macroalbuminuric groups). A significant increase in mean
ACR from group-1→ group-2→ group- 3 was observedwhich is proportional to
increase inmean SUA levels suggesting that increase in SUAmaybe responsible
for increased urinary albumin excretion. This study shows a positive correlation
between SUA and ACR.

Keywords: Serum uric acid; diabetes mellitus; hyperuricemia; kidney damage; T2DM;
albuminuria; urinary albumin-creatinine ratio; diabetic nephropathy

Introduction
Uric acid (UA) is produced in the liver
as an end product of purine catabolism
and approximately 1/3 of it is degraded in
the gut and 2/3 is renally excreted. (1,2)
Increased serum uric acid (SUA) or

hyperuricemia is clinically defined as
SUA level ≥ 7 mg/dL in men and post-
menopausal women and ≥ 6 mg/dL
in premenopausal women. (3) Hyper-
uricemia has been linked with many clin-
ical conditions. (4) It is known to play a
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critical role in the development of type-2 diabetes mel-
litus (T2DM) as well as in progression of its complica-
tions. (5–7) Hyperuricemia is an independent risk factor for
kidney dysfunction in patients with DM. (8) Themechanisms
of hyperuricemia-induced renal injury mainly include oxida-
tive stress, endothelial dysfunction, renal fibrosis, and inflam-
mation. (3) Recent studies have reported that hyperuricemia
is associated with kidney damage independent of hyperten-
sion in diabetic patients. (9) On the other hand, higher lev-
els of serum insulin may decrease uric acid clearance by
the kidneys. (9) As a rule, hyperinsulinemia is the basis of
T2DM pathophysiology. (10). Therefore, diabetic patients are
more prone to uric acid injury. It is also reported that hyper-
uricemia may positively influence urinary albumin excretion
by decreasing glomerular filtration rate (GFR) and increases
the risk of kidney failure. (11,12) We know that albuminuria
is an early marker for renal damage, and hence its measure-
ment is important for the detection of diabetic kidney disease
(DKD) or diabetic nephropathy (DN). This study was under-
taken to determine the possible association of SUA with uri-
nary albumin-creatinine ratio (ACR) in type-2 diabetic sub-
jects.

Materials and Methods

Study Setting & Data Source

A retrospective observational study was conducted in DM
WIMS Hospital, Wayanad, in collaboration with Depart-
ment of Medical Laboratory Technology, School of Health
Sciences, Palayad, Kannur University, Kerala, during the
period from July 2019 to August 2019. Approval has been
taken from Institutional Research Committee [Ref.No:
CAU/11/SHS/RC(1)/19, dated 10/06/19] for conducting this
study. One year data (from Jan 2018-Jan 2019) of confirmed
and known cases of T2DM were collected from the hospital
laboratory medicine department for the present study.

Study Subjects

A total of 95 type 2 diabetic subjects (43 Males + 52 Females)
with lab investigations of SUA and urinary ACR done, were
randomly selected based on inclusion and exclusion criteria.

Inclusion criteria: Patients >40 years of age with known case
of T2DM were included in this study.

Exclusion criteria: Diabetic patients with end stage renal
disease, patients who were on dialysis, patients who were
on treatment with uric acid lowering agents, diuretics, or
alcoholic beverages, history of gout, acute febrile illness,
urinary tract infection or cancer were excluded from the
study.

Study Parameters

SUA was measured by enzymatic colorimetric assay. Albu-
minuria is measured by estimating urinary ACR [by mea-
suring urinary albumin by BCG dye-binding method and
urinary creatinine by enzymatic method and calculating the
albumin/creatinine ratio] which is a preferred method for
spot urine/early morning urine samples. All estimations were
performed using Roche Cobas Integra 400 Plus fully auto-
mated analyser.

Study Groups

Based on the urinary albumin excretions values, expressed as
urinary albumin-creatinine ratio (mg albumin/g creatinine),
the Type-2 diabetic subjects were divided into three groups.

1. Normoalbuminuric group (Group-1) = ACR <30 mg/g
2. Microalbuminuric group (Group-2) = ACR 30-300

mg/g
3. Macroalbuminuric group (Group-3) =ACR>300mg/g

Statistical Evaluation

Statistical data analysis was done using SPSS software version
24 (IBM, Armonk, NY, USA). The values are expressed as
mean ± SD and Spearman’s rho method was employed to
assess the correlation of SUA with ACR. P value — P < 0.05
was considered statistically significant.

Results
Results of the present study is summarized in Table 1.

Table 1. Table showing Age, Sex, levels of SUA and ACR,in
group-1, group-2, and group-3 diabetic subjects.

Parameters Group-1 Group-2 Group-3

Age 58.76± 13.01 57.15± 13.82 62.32± 13.39

Male 18 14 11

Female 19 19 14

Total 37 33 25

SUA 4.56± 1.33 7.21± 1.14 8.18± 1.48

ACR 15.56± 6.89 119.78± 70.71 658.77±
271.97

Note: values are expressed as mean± SD.

Discussion
Both animal and human studies have suggested that hyper-
uricemia is strongly associatedwith renal damage inDM. (6,13)
The various mechanisms by which hyperuricemia initiates
renal damage in diabetics are well recognized. (3,6) One such
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mechanism is activation of renin angiotensin-aldosterone
system (RAAS). In diabetes RAAS activation causes a range
of pathological changes including vascular dysfunction, high
intraglomerular pressure, inflammation, and so on, leading
to cardiovascular and renal complications. (14) From table-
1 it is clear that there is significant increase in mean ACR
from group-1 → group-2 → group- 3 which is proportional
to increase in SUA levels suggesting that increase in SUA
is responsible for increased urinary albumin excretion. The
increase in albumin excretion is may be due to decrease in
GFR which in turn is due to increased SUA. (11) In the present
study, a significant (p < 0.01) positive correlation was found
between SUA andACR. Our study is consistent with the stud-
ies of Fukui, et al. (8) where they have reported a positive cor-
relation of serum uric acid and urinary albumin excretion
in 343 men with T2DM. Another study has shown that SUA
and microalbuminuria were significantly and positively cor-
related with nephropathy in type-2 diabetic patients. (15) Siu
and colleagues (16) reported lowering serum uric acid level in
patients with hyperuricemia was associated with regression
of kidney disease. Fu et al. in a study on Chinese diabetic
patients found that hyperuricemia was significantly associ-
ated with abnormal albuminuria in patients without diuretics
or use of uricosuric agents or alcohol. (17) Since appearance
of albuminuria is the first sign of kidney damage and onset
of DN in patients with DM, measuring SUA in patients with
T2DM and correcting the levels if there is hyperuricemiamay
prove to be beneficial for preventing the progression of T2DM
to DN.

Limitations of the Study

Although this study shows a positive correlation of SUA
with urinary ACR in diabetic patients, it fails to account
for authenticity of the same and generalizability; due to its
retrospective design, poor sample size, limited analysis of
variables, and not accounting for confounding variables.

Conclusion
This study shows a positive correlation between SUA and
urinary ACR ratio suggesting the importance of SUA levels
as a predictor of albuminuria in type-2 diabetic subjects. The
pathogenic role of hyperuricemia in renal injury, in increasing
urinary albumin excretion rate and in progression of diabetes
to its chronic complication, nephropathy, is worthy of further
investigation. Also, we call for further research studies on
use of SUA lowering drugs in various clinical conditions
witnessing hyperuricemia.
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