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Abstract
Purpose

This study has been conducted in Yemen on the evaluation of serum uric acid to creatinine ratio in
diabetes patients. and aim’s is to evaluate serum uric acid to creatinine ratio as a biomarker in type 2
diabetes mellitus in Sana'a city, Yemen.

Method

This comparative cross-sectional study, conducted at Al-Thora Modern General Hospital and Republican
Teaching Hospital (Yemen), investigated the relationship between serum uric acid, creatinine, and renal
function in 100 Yemeni patients with T2DM compared to 25 healthy controls. Participants were stratified
into five cohorts: four therapeutic groups (glycemic regulator monotherapy, hypoglycemic agent
monotherapy, combination therapy, and insulin therapy) and one non-diabetic control group. Statistical
analysis using (SPSS).

Results

most favorable outcomes: with significantly lower HbA1c (8.73%) and uric acid levels (6.27 mg/dL).
Then monotherapy, Insulin therapy demonstrated poorest glycemic control (HbA1c: 9.7%) along with
elevated uric acid (9.5 mg/dL), whereas dietary intervention achieved moderate HbA1c reduction (7.65%)
but showed variable creatinine (0.7 mg/dL) and uric acid (6.49 mg/dL) concentrations.

Conclusion

Notably, the serum uric acid-to-creatinine ratio emerged as a sensitive predictor of early renal
impairment in diabetic patients, particularly within the insulin-treated cohort across both genders.

Introduction

Diabetes mellitus (DM) is a chronic metabolic disorder characterized by sustained hyperglycemia
resulting from defects in insulin secretion, insulin action, or both. It affects over 537 million adults
globally, with rising prevalence worldwide [1] Type 2 diabetes (T2DM) accounts for more than 90% of all
diabetes cases [2] and is associated with more than one million deaths annually, making it the seventh
leading cause of death globally [3]. Chronic hyperglycemia damages multiple organ systems including
the cardiovascular, renal, nervous, and visual systems leading to progressive dysfunction and failure [4].
Several forms of diabetes exist, Type 1 results from autoimmune destruction of pancreatic beta-cells,
causing absolute insulin deficiency. The most common form is Type 2, arises from insulin resistance
coupled with relative insulin deficiency. Other variants include gestational diabetes, latent autoimmune
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diabetes in adults (LADA), and maturity onset diabetes of the young (MODY), a rare inherited form. The
etiology of diabetes is multifactorial involving genetic predisposition, sedentary lifestyle, obesity,
physical inactivity, and environmental exposures [5, 6, 7]. Family history and specific gene mutations
(e.g., MODY) increase risk [8]. Lifestyle factors such as poor diet, obesity, and lack of exercise promote
insulin resistance [9]. Medical conditions like polycystic ovary syndrome (PCOS), Cushing’s syndrome,
and thyroid disorders also contribute, as do environmental factors including air pollution, pesticide
exposure, and vitamin D deficiency [10, 11]. Obesity is the single most important modifiable risk factor
for T2DM, with nearly 90% of patients being overweight or obese [12, 19]. T2DM reduces life expectancy
by 8-10 years, is challenging to treat, and imposes a substantial economic burden. Its prevalence
exceeds 600 million worldwide, with projections reaching 642 million by 2040 [13, 14, 15, 16]. Incidence
varies geographically and across ethnic groups; Asian populations show higher rates than Caucasians
[19, 20, 21, 22], while the highest risk is observed in Black/African American populations [23]. In the
Middle East prevalence is notably high: Yemen 10.4%, Saudi Arabia 23.7%, and Jordan 17% [24]. Many
cases remain undiagnosed for years because hyperglycemia develops gradually without noticeable
symptoms [25, 26, 27].

Hyperuricemia has emerged as a potential risk factor for cardiovascular disease, chronic kidney disease
(CKD), and metabolic syndrome [28, 29, 30, 31]. Conversely, diabetes, obesity, and fatty liver disease may
promote hyperuricemia [32]. CKD affects approximately 850 million people worldwide, accounting for
1.2 million deaths in 2017 [33, 34]. Diabetic kidney disease (DKD) occurs in about one-third of T2DM
patients, largely due to microvascular damage, hypertension, and age-related nephron loss. Elevated
serum uric acid and creatinine are frequently observed in diabetic patients [35]. Recent evidence
suggests that the serum uric acid-to-creatinine ratio (SUA/SCr) may predict CKD incidence more
accurately than uric acid alone in T2DM patients [36] and could serve as a biomarker for metabolic
syndrome [46]. However, data on SUA/SCr in hypertensive or diabetic populations remain limited.
Therefore, this study aimed to evaluate the SUA/SCr ratio as a biomarker in T2DM patients in Sana‘a city,
Yemen

Materials and Methods
Study Design:

This is a comparative Cross-sectional study aimed at investigating the evaluation of serum uric acid to
creatinine ratio as a biomarker in T2DM. The study was conducted in hospitals in Sana’a, Yemen,
including the Republican Teaching Hospital Authority and Al-Thawra General Model Hospital during
September- October 2024 at the outpatient diabetes clinics (OPD) for one time. These hospitals were
chosen due to the high number of diabetic patients visiting for treatment. And the study population
consisted of 125 participants the samples size was calculated using G-power software (version 3.1)
based on an expected samples effect size (f = 0.3) for ANOVA, with an a error of 0.5 and power (1-B) of
80%, resulting in a required minimum sample of 125 participants participant were divided into five
groups:
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e Group 1: T2DM Patients using glycemic regulator monotherapy.

e Group 2: T2DM Patients on combined glycemic regulators and hypoglycemic agents.
e Group 3: T2DM Patients on insulin therapy.

e Group 4: T2DM Patients managing their condition through diet and lifestyle only.

e Group 5: Age- and sex matched healthy adults with no history of diabetes or kidney disease as a
control group

Data were collected using a questionnaire which included both closed-ended (yes/no) which include 10
questions and open-ended which include 5 questions to capture quantitative and qualitative data. The
questionnaire consisted of 15 core questions divided into three domains:

1. Lifestyle Factors:

e Smoking status (Q3: yes/No).
» Physical activity (Q4: yes/No).

 Dietary regimen (Q6: yes/No with open-ended follow-up: Describe your diet).
2. Medical History:

» Diagnosis of type 2 diabetes (Q1).
Family history of diabetes (Q2).

History of kidney disease (Q5).

Confirmation of HbA1c and creatinine/uric acid testing (Q7-Q8).
3. Treatment Adherence:

» Current diabetes medications (Q13, open-ended: "What type of medication do you use?").

» Use of uric acid/creatinine-lowering drugs (Q9-Q10).

Equipment and chemicals:

Centrifuge model CGOLDENWALL 80 - 2 Electric Lab Centrifuge (3500 rpm, 12x20 mL capacity,
Spectrophotometer: V-1000 Spectrophotometer (AOE Instruments, Shanghai, China), Uric acid
measurement: Enzymatic uricase method (Quimica Clinica Aplicada S.A., Spain), Creatinine
measurement: Jaffe kinetic method (Quimica Clinica Aplicada S.A., Spain). All the chemicals and
equipment were brushed from local market in Sana’a.

Sampling and Processing:
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Sample volume 3 mL of blood was collected from each participant, but before starting the blood
collection process, it is essential to clean the surface of hand and Blood Withdrawal is drawn at a
moderate pace not too fast or too slow to avoid hemolysis (destruction of red blood cells), which can
affect test results. After collection, blood samples were left at room temperature to clot. They were then
centrifuged at 3500 rpm for 15 minutes to separate the serum. Serum-separating tubes (SSTs) with a gel
barrier were used to prevent mixing and allow for temporary storage without affecting results. The
separated serum was transferred to Eppendorf tubes and stored at 2—8°C until analysis for Uric Acid and
Creatinine.

Measurement of Serum Uric Acid:

The method which used for measurement of uric acid follow the kits manual: 3 mL of blood was
collected in SSTs and centrifuged after clotting at (3500 rpm) for 15 minutes. Serum was separated and
stored in Eppendorf tubes at (2—-8°C). the uricase buffer solution was prepared (1 mL of reagent per
tube). And in a test tube, mix uricase buffer solution with (20 pL) of serum or standard uric acid solution
to calculate the STD absorbance. Then Incubated at room temperature for 10 minutes then read the
sample absorbance “End-point reaction”. And measure absorbance at 505 nm using a
spectrophotometer.

Sample Absorbance
Standard Absorbance

Using this formula: Concentration of sample = x 5 = mg of uric acid/dl

Measurement of Serum Creatinine: :

The method which used for measurement of creatinine follow the kits manual:3 mL of blood was
collected and centrifuged after clotting at (3500 rpm) for 15 minutes.

The serum was separated and stored in Eppendorf tubes. And the Picric acid solution (1.2% w/v) and
alkaline buffer (0.75 N sodium hydroxide) were prepared. 1 mL alkaline buffer mix with (100 pL) of
serum or standard creatinine solution, incubated at room temperature, and the first absorbance is
measured at 20 seconds (initial reading). A second absorbance is taken after 80 seconds. The actual
absorbance change (AA), representing the creatinine concentration, is calculated by subtracting the
absorbance at 20 seconds from the absorbance at 80 seconds “kinetic reaction”: AA = Agg sec — A20 sec-

using Spectrophotometric absorbance at 510 nm, and calculation using :

AAbof Sample
AAD of Standard

Concentration of sample = X 2 =mg of creatinine/dl

Calculation of Serum Uric Acid to Creatinine Ratio (SUA/Cr)
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The (SUA/Cr) has emerged as a potential biomarker for detecting early renal alterations in patients with
(T2DM). Since both uric acid and creatinine are influenced by renal function, calculating their ratio may
enhance the sensitivity of detecting subclinical kidney dysfunction. In this study, the SUA/Cr ratio was
determined in diabetic patients receiving different therapeutic approaches, as well as in healthy controls,
to evaluate its utility as an early indicator of renal impairment.

The SUA/Cr ratio was calculated using the following formula:

Serum Uric acid (%}

SUA/Cr =

Serum creatinine {%}

Statistical Analysis

Statistical analysis was performed using SPSS (IBM- SPSS Statistics Version 21). Data were
summarized as mean count + standard deviation (SD) for each study group. The comparison of means
across the five groups were performed using one-way analysis of variance (ANOVA) for normally
distributed data (glycemic regulator, combination therapy of glycemic regulator and hypoglycemic agent,
Insulin, Diet, Control) followed by T-Test for pairwise comparisons. In addition to numerical summaries,
graphical representations were also included to visualize group differences in serum uric acid, serum
creatinine, and SUA/Cr ratio. As well as, Pearson’s correlation coefficient was used to assess the
correlation variables between the SUA/Cr ratio, and other continuous variables (HbA1c, FBG). (p < 0.05)
was considered statistically significant.

Ethical Considerations

The study was approved by the institutional ethics committee of Azal University for human development
( Ref. No. 24/113 - 10/2024) in accordance with institutional ethical guidelines, and informed consent
was obtained from all participants before inclusion in the study. All methods were performed in
accordance with the relevant guidelines and regulation of the Yemeni Ministry of Health and the
institutional ethical standards.

Results and discussion

This comparative Cross-sectional study analyzed 125 participants: 100 individuals with T2DM sampled
as randomly and 25 healthy controls. Participants were systematically stratified into five matched (n =25
per group): Glycemic regulator (n = 25), Combination therapy of glycemic regulator and hypoglycemic
agent (n = 25), Insulin (n = 25), Diet (n = 25), and Control (n = 25) groups. Baseline demographic
characteristics, age distribution, dietary patterns, and key biochemical parameters are comprehensively
presented in Table 1, providing essential context for subsequent comparative analyses.

Table (1): Baseline Characteristics and Primary Outcomes of Study Groups

Page 7/23



Glucose (fasting blood glucose) level:

Table (2) showed the mean glucose level in glycemic regulator was 202 + 58 mg/dL, with values ranging
from 96 mg/dL to 297 mg/dL. This broad range reflects a considerable variation in glycemic stability
among patients. Elevated glucose levels in some individuals may be associated with poor dietary habits,
physical inactivity, or insufficient dosage of hypoglycemic agents. The insulin group revealed significant
differences in glucose levels across the five groups 232 + 70 mg/dL, with a range spanning from 131.24
mg/dL to 383.8 mg/dL. This considerable variability suggests that while some patients maintained
acceptable glycemic levels, others experienced marked hyperglycemia. Such fluctuations may be
attributed to inconsistencies in insulin dosing, timing of administration, dietary habits, or varying degrees
of treatment compliance. As well as, some patients were smoking and effect of the levels of diabetic [6].
These results were disagreed with the studies of [37] Causevié et al, 2010 which the found the level of
glucose was in men higher than women. While in this study the result found the men higher than women
in glycemic regulator and diets group, but the others group showed the women higher than men.

Table (2) The level of glucose in samples (mg/dL)

HbA1c level:

The results in table (3) showed that HbA1c level in this group glycemic regulator was 8.47 +2.07%,
indicating moderate glycemic control. However, the maximum recorded value reached 12.5%, which is
well above the recommended target for diabetic patients (typically < 7%). This wide range suggests that
while some patients maintained fair glycemic control, others experienced significant dysregulation.
Possible contributing factors include inconsistent medication adherence or varying individual responses
to treatment.

In Insulin group the mean HbA1c level was 9.7 + 2.5%, reflecting moderate glycemic control across the
group. However, the maximum recorded value of 15.0% highlights the presence of poorly controlled
diabetes in some individuals. This could stem from factors such as severe insulin resistance, irregular
insulin administration, or poor adherence to treatment protocols. The results agree with the study [38]
(Xing et al, 2022) which they found stronger correlations were found in participants with a body mass
and the level of (HbA1c) > 7% or female. As well as, [39] Smith et al. (2020) also found that insulin alone
without concurrent lifestyle changes may be insufficient to achieve tight glycemic targets, consistent
with our observations. The Diet group exhibited significantly elevated HbA1c which supports the
conclusions of [40] Minari et al. (2023) in The Role of Diet in the Management of Type 2 Diabetes.

Table (3) The level of (HbA1c) in samples (mg/dL)
Creatinine level:

The average creatinine level in glycemic regulator was 0.92 + 0.37 mg/dL, with the highest value
recorded at 1.67 mg/dL. While the overall mean falls within the normal range, the elevated values in a
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subset of patients raise concerns about possible renal impairment. Such elevations may be linked to
long-term hyperglycemia and the onset of diabetic nephropathy.

The mean creatinine level in insulin group was 0.8 + 0.30 mg/dL, with a peak value of 1.36 mg/dL.
Although generally within the upper bounds of the normal range, the elevated readings in some cases
may indicate early signs of renal impairment, possibly aggravated by the chronic metabolic burden of
diabetes or long-term insulin use. The lowest mean creatinine levels were observed in the diet group,
which may suggest improved renal function potentially linked to reduced protein consumption. However,
this interpretation should be approached cautiously, given the presence of elevated creatinine values in
some individuals. The drugs group had revealed significant differences levels across the five groups (F =
2.84, p < 0.032) Post-hoc pairwise comparisons using independent t-tests with Bonferroni correction
showed that the drug group had significantly higher creatinine (1.04 + 0.3 mg/dL) compared to the diet
group (0.7 £ 0.31mg/dL), pointing to potential ongoing kidney stress despite improved glycemic control.
While not directly addressed in the included references, these finding echoes [39] Smith et al. (2020)
assertion that poor glycemic control even under insulin therapy can contribute to long-term renal
complications.

Table (4) The level of Creatinine in samples (mg/dL)
Uric acid level:

In table (5) the results showed one patient exhibited an abnormally high uric acid level (38.6 mg/dL),
which significantly exceeded the typical range for this group. Possible explanations include: Pre-
analytical error, such as sample hemolysis or improper handling.

Undiagnosed metabolic disorder, such as Lesch-Nyhan syndrome or a similar purine metabolism defect.
Concomitant use of diuretics, which can increase serum uric acid levels.

Due to the extreme nature of this outlier, the case was excluded from the calculation of group means to
avoid skewing the data. However, clinical follow-up is strongly recommended, as this result may indicate
a serious underlying condition.

One-way ANOVA revealed significant differences in serum uric acid levels across the five groups (F =
8.42, p<0.001). Post-hoc pairwise comparisons using independent t-tests with Bonferroni correction
showed that the insulin group had significantly higher uric acid levels (7.95 + 5.03 mg/dL) compared to
the control group (6.27 + 2.44 mg/dL, p < 0.001) and the combination therapy group (7.82 + 5.34 mg/dL,
p =0.002). No significant difference was observed between the diet and control groups (p = 0.53).
Nevertheless, the outlier value of 38.6 mg/dL in one patient is markedly abnormal and indicative of
severe hyperuricemia, warranting further investigation and possibly targeted pharmacological
intervention. The diets and control group showed the lower level than the other group which showed (6.3,
6.49 mg/dL) respectively. As well as, the results showed between these two group diets and control no
significant difference. The results indicated the group insulin, drugs, glycemic regulator the most group

Page 9/23



effect of uric acid on kidney. In healthy normotensive individuals, serum uric acid level is an independent
risk factor for decreased kidney function this finding agrees with [41, 42].

This result was agreed with the study of [42] Bellomo et al, (2010) which they found no significant
difference between both women and men.

Table (5) The level of Uric acid in samples (mg/dL)
Ratio of uric acid to creatinine:

The table (6) showed that the results indicate the serum uric acid Upon analyzing the (SUA/Cr) across
the five study groups, the highest ratio was found in the Insulin group (12.95), exceeding that of the
Control group (7.64). This suggests a possible impact of insulin therapy on increasing uric acid levels or
reducing its renal excretion, consistent with findings from [43]. In contrast, the Regulator and Reducer
group showed the lowest ratio (6.35), indicating a strong therapeutic effect in lowering SUA/Cr and
improving renal function. The Diet group exhibited a relatively high ratio (9.31), highlighting the limited
effectiveness of diet alone in controlling renal biomarkers. The Regulator-only group presented a
moderate effect (8.95), but was less effective compared to the combination treatment. These findings
align with studies such as [36] Chunlei et al. (2019), which emphasized the predictive value of SUA/Cr as
an independent and non-invasive indicator of kidney function decline in type 2 diabetic patients,
particularly in resource-limited settings like Yemen. As well as, to comparing the results between male
and female, the results in figures (1,2,3) indicated the male were higher in all group than female except
the diet group showed the female were higher than male. The studies of [44, 45] Chen et al, (2022) and
Mu et al., (2025) founded UA/SCr is an independent risk factor for DKD in patients with T2DM and may
be helpful for identifying normoalbuminuric DKD. In this study the results showed the ratio of SUA/Cr
was high in man than women except in diet group.

Table (6): The ratio of uric acid to creatinine of the diabetic patients.
Figure (1): The ratio of uric acid to creatinine of the male diabetic patients.
Figure (2): The ratio of uric acid to creatinine of the female diabetic patients.

Figure (3): The ratio of uric acid to creatinine between male and female

Conclusion

This study provides novel data on the uric acid-to-creatinine ratio across distinct subgroups of type 2
diabetes mellitus (T2DM) patients, representing, to the authors' knowledge is the first the first such
investigation. Its significance lies in establishing specific levels of uric acid and creatinine in different
group comparing with control. A key finding was the uric acid to creatinine ratio was generally higher in
male patients than in female. However, this pattern was reversed in the diet-managed group, where
females exhibited a higher ratio. This divergence is likely attributable to differing dietary habits between
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genders within this subgroup. Notably, the diet-managed group showed significant differences compared
to other diabetic groups.

The (SUA/Cr) shows promise as a potential indicator may help detect early renal dysfunction or
metabolic abnormalities before more significant damage occurs. However, it must be emphasized that
dietary management should not be used as the sole treatment for T2DM unless under strict supervision
by a clinical nutritionist or endocrinologist. The inclusion of a healthy, non-diabetic control group with
biochemical markers (HbA1c, glucose, creatinine, and uric acid) within normal ranges provided a crucial
reference point. The stark contrast between the control group and all diabetic groups strongly reinforces
the metabolic and renal impairments associated with diabetes. These findings underscore the
importance of individualized treatment strategies and suggest that the SUA/Cr ratio could be a useful
adjunctive marker for monitoring renal risk in T2DM. Further prospective studies are needed to validate
its predictive value and to explore the mechanisms underlying the observed differences between
treatment groups.
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DKD: Diabetic kidney disease
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Table (1): Baseline Characteristics and Primary Outcomes of Study Groups

Group

Glycemic regulator

Combination therapy of
glycemic regulator and
hypoglycemic agent (drug)

Insulin

Diet

Control

Age
Distribution %
(year)

24%: <40y
56%: 40-60y
20%: >60y
24%: <40y
52%: 40-60y
24%: >60y

28%: <40y
44%: 40-60y
28%: >60y

48%: <40y
40%: 40-60y
12%: >60y

72% : <40y
24%: 40-60y
4% : >60y

Dietary Habits

Irregular diet
(60%)

Partial diet
control (45%)

Therapy-
compliant diet
(30%)

Unstructured
attempts (100%)

Healthy diet (80%)

Key Health Indicators

HbATc: 8.73%
Uric acid: 8.25 mg/dI
Creatinine:0.92 mg/dI
HbA1c: 9.02%
Uric acid: 7.82 mg/dI
Creatinine:1.23 mg/dI

HbA1c: 9.7%

Uric acid: 9.5 mg/d|
Creatinine:0.8 mg/dI

HbA1c: 7.65%

Uric acid: 6.49 mg/dI
Creatinine:0.7 mg/dI

HbA1c: 5.4%

Uric acid: 6.27 mg/dI
Creatinine: 0.82 mg/dl

Note: the sum for combination therapy age groups is 100%.

Table (2) The level of glucose in samples (mg/dL)
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Group Mean *SD
(mg/dL)
glycemic regulator 202+58 b
Drugs 214162 b
Diets 173174 b
Control 103+36 a
Insulin 232+70 ¢

Male(mg/dL)

212
182
193
102
228

Female
(mg/dL)
188

248

154

117

236

Largest
(mg/dL)
297
355
383
191
383

Lowest
(mg/dL)
96

134

99

65

131

Different superscript letters (a,b,c) P- value <0.05, t-test) a= control significantly lower than all diabetic
group, c= insulin group had significantly higher than diet group (p=0.003), b= intermediate groups not

significantly different from each other.

Table (3) The level of (HbA1c) in samples (mg/dL)

group Mean *SD
glycemic regulator 8.73+1.95b
drugs 9.02+2.2 b,c
diets 7.65+2.6b
control 54+0a
insulin 9.7+2.5¢

Male
9.1

8
8.37
54
9.58

Female
8.25
10.12
6.99
5.5
9.86

Largest
12.5

14

15

5.5

15

Lowest
5.9
6.3
5.1
54
6.2

Different superscript letters indicated significant difference ( P- value <0.05) showed a= all diabetic
groups differed significantly from control (p < 0.05). b,c= insulin and drugs groups are not significantly
different from each other (p = 0.42), hence they share the letter (c ) but drugs also shares (b) with diet

and glycemic regulator.

Table (4) The level of Creatinine in samples (mg/dL)

group Mean £SD
glycemic regulator  a,b0.92+0.37
drugs 1.23%1.7b
diets 0.7t0.37 a
control 0.82+0.26 a,b
insulin 0.8+0.30 a,b

Male
0.98
0.87
0.72
0.85
0.77
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Female
0.84
1.62
0.68
0.74
0.81

Largest
1.67
9.09
1.36
1.27
1.36

Lowest
0.24
0.40
0.01

0.1
0.33



Different superscript letters indicated significant differences (P- value =0.05, t-test with
Bonferroni) a= diet group significantly lower than drugs groups (p = 0.018). b= drugs group significantly
higher than diet group. Groups with (a,b) are not significance different from either diet or drugs.

Table (5) The level of Uric acid in samples (mg/dL)

group Mean £SD Male Female Largest Lowest
glycemic regulator 8.25t4.33 b 8.92 7.39 19.77 2.86
drugs 7.82t534ab 7.04 8.66 28.21 2.35
diets 6.491t4.68 a 6.3 6.67 17.61 0.84
control 6.27+2.44 a 6.95 5.15 11.19 1.97
insulin 7.95+5.03 b 10.22 8.83 23.37 0.76

Different superscript letters (a,b) indicated significant differences (p- value <0.05 Post-hoc
tests) a= control and diet not different from each other. b= insulin and glycemic regulator have
significantly higher uric acid than diet (p = 0.007) and control (p = 0.002). drugs group (a,b) is
intermediate and not significantly different from other.

Table (6): The ratio of uric acid to creatinine of the diabetic patients.
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Group Creatinine (mg/dL)  Uric acid (mg/dL) SUA/Cr
Mg/dL
Glycemic regulator 0.9216 8.248 8.9497 ab
Drug 1.2308 7.8176 6.35164 a
Insulin 0.7948 9.4952 12.9467 c
Diet 0.6965 6.4888 9.31603 b
Control 0.8192 6.2668 7.6499 a,b

Different superscript letters (a,b,c) indicate significant differences between groups (t-test with
Bonferroni, p < 0.05). ¢= Insulin group has the highest SUA/Cr ratio, significantly different from all other
groups except glycemic regulator. a= Drugs group has the lowest ratio, significantly different from insulin
and diet groups. Groups sharing (a,b) are not significantly different from each other.
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Figure 1

The ratio of uric acid to creatinine of the male diabetic patients.
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The ratio of uric acid to creatinine of the female diabetic patients.
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Figure 3

The ratio of uric acid to creatinine between male and female

Page 22/23



H Group+creatine
1 Group+Uric acid
0.06 - I Sex+ Creatine

[ Sex + Uric acid

0.04 -

0.02

0.00 H
-0.02 -
-0.04 -
-0.06 -
-0.08 -
-0.10 -

-0.12 A

mg/dI

-0.14 | 1
0 1 2

The Pearson correletion between group, sexual and Creatine and Uric acid

Figure 4

Legend not included with this version.
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