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Abstract :

Creatinine is a waste product produced via the catabolism of phosphocreatine in muscle
that is used as an energy source; it’s filtered mainly by the kidneys, although a small amount
is actively secreted. So it’s used as an indicator of renal function; the study aims to investi-
gate serum creatinine and GFR in diabetic and non-diabetic elderly people in Babylon prov-
ince. The study was performed in the laboratories of the diabetic center in the Marjan Med-
ical Teaching City. The study included 60 subjects, divided into 20 healthy < 40 years old,
20 non-diabetic subjects>50 years old, and 20 diabetic subjects>50 years old. For all three
groups, the random blood glucose, creatinine, and GFR were measured. The results show a
significant increase in serum creatinine and GFR in the diabetic > 50 years, and there was a
positive correlation between serum creatinine and glucose in the diabetic >50 years. Addi-
tionally, there was a positive correlation between serum creatinine and age in both diabetic
and non-diabetic > 50 years, and the change in GFR of the diabetic > 50 years old group was
greater than other study groups.

The study concluded that aging and poor glycemic control are associated with impaired
renal function, as reflected by elevated serum creatinine and reduced eGFR
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Introduction

Creatinine is produced endogenous-
ly within the body and is freely filtered
by the glomerulus. These characteris-
tics make creatinine a useful endog-
enous marker for creatinine clearance
[1, 2]. Plasma creatinine concentration
1s a function of muscle mass, the rate of
creatine turnover, and renal function.
The amount of creatinine in the blood-
stream 1is reasonably stable, although
the protein content of the diet does in-
fluence the plasma concentration [3,4].

The term diabetes mellitus describes
a metabolic disorder of multiple etiolo-
gy characterized by chronic high blood
glucose (hyperglycaemia) with distur-
bances of carbohydrate, fat and protein
metabolism resulting from defects in
body either does not produce enough
insulin (insulin secretion), is unable to
use its insulin (insulin action), or both,
[5,6].

Glomerular filtration rate (GFR)
is the best measure of kidney function
since 1t accounts for age, BMI, and sex.
GFR measures the rate of plasma filtra-
tion 1n order to process it and remove
waste products from it. If the kidneys
are injured by chronic kidney disease,

the GFR gradually declines, and the
amount of remaining kidney function
can be estimated by measuring or cal-
culating the GFR [7,8,9].

The study aims to estimate the
change in serum creatinine and GFR in
patients with type 2 diabetes, >50 years
old, and non-diabetic, > 50 years old.

Patients and Methods

A case-control study was carried out
on patients who attended the diabetic
and endocrinology center and regis-
tered in the center as type 2 diabetic
mellitus patients (DM) group, Mar-
jan Medical Teaching City in Babylon
Governorate in Hilla city.

Samples in the present study were
collected from January to April 2025.
The current study was carried out at
the laboratories of the diabetic center
in the Marjan Medical Teaching City.

A Total of 60 subject participants
were enrolled and classified into three
groups. These subjects were divided
into three groups;

The first group included 20 males
with elderly diabetes mellitus > 50
years old,

The second group included 20 males
without elderly diabetes mellitus,> 50
years old, and
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The third group included healthy
males less than 50 years old.

Exclusion criteria: Any participant
suffering from the following was ex-
cluded from the study:

e Hypertension, Kidney problems,
Liver disease, jaundice, and Obesity.

A questionnaire of each patient was
taken, which included: age, duration of
diabetes mellitus, types of antidiabetic
treatment, blood pressure, and family
history of diabetes.

: BMI = weight (kg) / height* (m?)

Only individuals with normal (18.5—
24.9) or overweight (25-29.9) BMI
values were included.

Blood samples

Five milliliters of venous blood
were obtained by antecubital veni-
puncture using a needle between 8:30-
12:00 AM for random samples. The
blood was allowed to clot at room tem-
perature; the serum was aspirated after
centrifugation at 4500 rpm for 10 min.
the serum used for random blood glu-
cose and serum creatinine laboratory
measurements [10].

Serum glucose measurement

The glucose kit 1s used for quanti-
tative colorimetric determination of
glucose in serum and was supplied by

Fujifilm Laboratory (Japan) [10].
Serum creatinine measurement
Creatinine kit is used for quantita-

tive colorimetric determination of glu-

cose in serum and was supplied by Fu-

jifilm Laboratory —Japan [10]..
Glomerular filtration rate equa-

tion:

GFR= 186.3 x Serum Creatinine
(-1.154) X Age (-0.203)

GFR values can be classified as
follows:

e Normal: 100-140 mL/min,

e Mild Kidney Failure <90 mL/min,

e Moderate Kidney Failure < 60mls/
min,

e Severe Kidney Failure < 30 mL/
min, and

e End-stage Kidney Failure < 15
[11]..

e Measurements: By using the
formula: BMI = weight (kg) / height?
(m?). Only individuals with normal
(18.5-24.9) or overweight (25-29.9)
BMI values were included.

Statistical Analysis

The analyses were performed using

mls/min,

the statistical package for social sci-
ences (SPSS version 21.0). The data
was expressed as mean = S.D. ANO-
VA assessed statistical significance;
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P values of less (0.05 were considered

significant.

Result

The mean £SD age for participants.

For the diabetic group mean +SD
was 57.6 £ 6.3 years and for the non-di-
abetic group was 56.5 = 5.9, and for
the normal health group was 45.2 £ 1.5

years. Figure (1) compare the level of
random blood glucose among control
(105.6 = Y Ymg/ dl), non-diabetic > 50
y (113.8 £ Y+ mg/dl), and Diabetic >
50 y groups (148.3 £ 9.2 mg/dl), Dia-
betic >50 y increased significantly at P
< 0.05 in random levels between these
subtypes.

160

140

120

100

elucose eyl

80

diabetic =50y

Glucose level

Figure (1): Random blood glucose in the control and T2DM study group

non diabetic =50 y control <50y

Results showed in Figure (2) the
percent of serum glucose in diabetic
>50 y group, where there are 13 (65%)
subject had high abnormal glucose

level (> 140 mg/ dl), 4 (20%) subject
had normal serum glucose (borderline)
(>120 mg/dl), and 3 (15%) had normal
glucose level.
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glucose level in diabetic >50 y group

high glucose level border line normal
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Figure (2): Random blood glucose in diabetic >50 y group

While Figure (3) show creatinine and Diabetic > 50 y groups (1.14 £ 0.2
level, to compare the level of creati- mg/dl), Diabetic >50 y increased sig-

nine level among control (0.81 mg/ dl), nificantly at P < (.05 in random levels.
non- diabetic > 50y (0.95 = 0.1 mg/dl)

Creatinine

12

0.8

0.6

diabetic =50 v non diabetic =50 v control

Figure (3): serum creatinine level in control and T2DM patients
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Table 1 shows the mean differ-
ence in creatinine level between study
groups (A nova test), where there is a
significant difference in serum creat-
inine level between the diabetic > 50
y group and the non-diabetic > 50 y
group, respectively.

Also, the present finding shows a
correlation between serum creatinine
and random blood glucose in the study
group, where there is a significant cor-
relation in serum creatinine and glucose
in the study group (r=0.35; p<0.01).

Table 1: Difference in creatinine level between study groups

Dependent .
. Groups groups Mean Difference e | P. Value
Variable
) ) Non Diabetic >50 y .188" .003
Diabetic >50 y .
Control 347 .000
. Non Diabetic Diabetic >50 y -.188" .003
Creatinine .
>50y control 158 012
Diabetic >50 y -347° .000
Control - - .
Non Diabetic >50 y -.158 012

Correlation results

Figure 4) shows the correlation be-
tween serum creatinine and age in the
diabetic > 50 y group. There is a sig-

nificant correlation (positive relation)
between serum creatinine and age (lin-
ear = 0.216) in the diabetic > 50-year

group.
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Figure (4): Pearson correlation between serum creatinine
and age in the diabetic50< y group.
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Figure 5) shows the correlation be- tion) between serum creatinine and age
tween serum creatinine and age in the (linear = 0.168) in the non-diabetic >
non-diabetic >50 y group. There is a 50 y group.
significant correlation (positive rela-

R2 Linear = 0.168

1.75—]

2:50— y=0.26+0.02*x

1 .25—]

creatinine

75—

T T T T T T
S0.00 S55.00 60.00 65.00 70.00 7S5.00

age
Figure (5): Pearson correlation between serum creatinine
and age in non- diabetic >50 y group.

Glomerular filtration rate results  and Diabetic > 50 y groups (73 = 8 mL/

Figure (6) compare the value of min), Diabetic >50 y increased signifi-
GFR among control (119 £ 7mL/min), cantly at P < (.05 in random levels be-
non-diabetic > 50 y (89 = 11 mL/min) tween these subtypes.

GFR
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Adiahatir = &M nnn diahetic =G0 rontrnl

Figure (6): Glomerular filtration rate value
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Discussion The present study found that where

In the present study, T2 diabetic
mellitus patients have a significant el-
evation in blood sugar compared with
normal healthy controls. This finding
agrees with previous results (5,6). This
result confirms that T2DM patients suf-
fer from uncontrolled DM [8,9].

The higher creatinine levels in di-
abetics might reflect impaired kidney
function, as elevated serum creatinine
1s a common marker of renal impair-
ment. This aligns with known com-
plications of diabetes affecting renal
health.

The significant differences between
non-diabetics over 50 and the control
group suggest that aging alone may
also contribute to increased creatinine
levels, although to a lesser extent.

The results emphasize the impor-
tance of monitoring kidney function in
both diabetic and non-diabetic elderly
populations.

Chronic kidney disease (CKD) af-
fects about 50% of patients with
T2DM. Diabetic nephropathy is the
most common clinical condition of
diabetic patients with progressive de-
terioration of renal function in T2DM

[11]..

there 1s a significant difference in serum
creatinine level between the diabetic >
50 y group and the non-diabetic > 50
y group, the control respectively. The
present study agree with previous study
found an elevation in serum creatitine
in DM type II patients, [12,13,14].

The present study found that a pos-
itive correlation exists between serum
creatinine and age in the diabetic >
50 y group. Glomerular filtration rate
(GFR) declines by about 8 ml/min/1.73
m? per decade in normal status regard-
ing metabolic disease [13].

A previous study found that the se-
rum creatinine concentration increased
steadily with advance on age, in both
men and women from the age of 40
years and 60 years [14].

Thus, both diminished glomerular
lobulation and sclerosis of glomeruli
tend to reduce the surface area avail-
able for filtration, and therefore con-
tribute to the observed age-related de-
cline in GFR [15].

On the other hand, a previous study
done on 207 diabetes patients for more
than 5 years, the study found that a low
serum creatinine was associated with
increased risk of renal complications
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in T2 diabetes mellitus [16].

Conclusions;

Overall, this analysis highlights sig-
nificant differences in creatinine levels
among the studied groups, underscor-
ing the impact of diabetes and aging on
renal function. These findings reinforce
the need for routine renal monitoring
in diabetic and elderly populations to
facilitate early detection and manage-
ment of potential kidney issues.

Increase serum creatinine with age,
Diabetic complications, especially ne-
phropathy, increase serum creatinine
by decreasing GFR, and a decrease in
GFR continuousLy.

Recommendation ;

Monitor serum creatinine annually
for people > 50 years old and monitor
every 6 months for people with diabe-
tes>50 years old.
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