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Abstract

Background: increase excretion of protein and glomerular permeability caused by diabetic was
most prevalence etiology of renal failure, the objective of this study is to asses diagnostic utility
of urine transferrin in Sudanese patients with diabetic nephropathy.
Objective: To evaluation of Urine Transferrin in Early Detection of Nephropathy in Type 2
Diabetic Sudanese Patients.
Methodology: The study is case control study includes 40 patients with less than 5 years history
of diabetes and normal renal function tests considered as control group. While the case group
involved 34 patients with abnormal renal function tests more than 5 years. Untimed urine
samples were collected for measurement of micro albumin and transferrin and serum samples for
evaluation of renal function tests by using Cobas 111 system. The glomerular filtration rate was
estimated by modification of diet in the renal disease (MDRD).
Results: The results of blood glucose and hemoglobin A1C% (HBA1C %) were taken from
patient's records. Mean levels of blood glucose, blood urea, blood creatinine, urine transferrin,
urine microalbumin, age and eGFR in control group showed a significant statistical difference
compared to case group (p-value < 0.05) while the level of HB A1c in control and case groups
showed insignificant statistical difference (p-value > 0.05).
Conclusion: There was a significant statistical difference between mean levels of blood glucose,
blood urea, blood creatinine, urine transferrin, urine microalbumin, age and eGFR in control
group as compared to case group. This finding indicates that urine transferrin is useful to detect
early stage nephropathy
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Introduction
Diabetes mellitus is defined as a group of metabolic disorders characterized by hyperglycemia
resulting from defects in insulin secretion, insulin action, or both.1 Diabetes mellitus is classified
by the American Diabetes Association and the World Health Organization (WHO) guidelines
into type 1 diabetes, Type 2 diabetes, gestational diabetes mellitus (GDM)2, and other specific
types of diabetes. Type 2 diabetics may cause both microvascular complications such as
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retinopathy, nephropathy and neuropathy, in addition to macrovascular complications such as
cardiovascular co-morbidities, related to their hyperglycaemia3
The global incidence of type 2 continues to rise due to increase in obesity and aging population.
In 2000 the prevalence rate of diabetes was estimated to be 171 million (2.8%) worldwide. It is
expected that by 2030, 366 million (4.4%) people worldwide may get diabetes mellitus4.
Diabetic nephropathy is defined as urinary albumin excretion (UAE) in absence of other renal
diseases. Diabetic nephropathy is categorized into two types: microalbuminuria (UAE > 20
µg/min and ≤199 µg/min) and macroalbuminuria (UAE ≥ 200 µg/min)5.
Loss of glomerular selectivity has been found in early phase of diabetes, and other proteins
alongside albumin may be excreted in abnormal amounts during this early phase. This is known
as the absence of abnormally increased albumin excretion; and is known as normoalbuminuria6,7
It essential to diagnosis and identify the pathological basis of renal dysfunction strictly an early
stage to initiation of treatment which lead to prolongation of survival time and refinement of
quality of live.
Transferrin is a protein very similar to albumin in its molecular weight (76.5 KDa), with less
ionic load. Hence it filters easily through the glomerular barrier8. The kinetics of transferrin
differs from those of albumin which reflects abnormal elevated renal function at an early stage
by the urinary transferrin (u-Tf). According to this fact, several studies have shown that
increased urinary transferrin excretion may actually precede the development of micro-
albuminuria9.
The aim of study is to compare the level of urine transferrin in diabetic patients with and without
nephropathy as an early indicator of nephropathy in diabetic mellitus patients.

Materials and methods
This study is a case control study covering 40 patients: 27 females and 13 males, aged 37-50
years and with less than 5 years history of diabetes mellitus. The cases group involved 34
patients (10 females and 24 males) with abnormal renal function tests more than 5 years and
aged 40-80 years. The control group subjects are with normal renal function tests. Untimed urine
samples were collected for measurement of microalbumin and transferrin and serum samples to
evaluate the renal function tests by using Cobas 111 system. The glomerular filtration rate was
estimated by a modification of diet of renal disease (MDRD).The results of blood glucose and
hemoglobin A1c % (Hb A1c %) were taken from patients' records. All data were processed by
the statistical package of social science (SPSS) program version 22 for statistical analysis.

Results
This study aimed to evaluate urine microalbumin and transferrin, as well as blood creatinine,
blood urea and to estimate glomerular filtration rate (eGFR).
The control group includes 40 patients: 27 (73.0%) females and 13 (36.1%) males, aged 37-50
years and with less than 5 years history of diabetes mellitus and with normal renal function tests.
The case group involved 33 patients: with abnormal renal function tests for more than 5 years:
10 (27.0%) were females and 23 (63.9%) were males; aged from 40 to 80 years (Table 1).
In Table (2), the control group mean levels of blood glucose, blood urea, blood creatinine, urine
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Table (1): Study population

transferrin, urine microalbumin, age incidence, and eGFR were found to have a significant
difference as compared to the cases group (p-value < 0.05). The concentrations of HB A1c in
control and cases groups showed insignificant statistical difference (p-value > 0.05). In Table (3),
the case group level of urine transferrin showed no correlation with urine transferrin, urine
microalbumin, blood creatinine, blood urea, duration of diabetes and eGFR (p-value > 0.05).
Urine microalbumin level revealed positive correlation with blood creatinine, blood urea
(r = 0.59) (p-value = 0.0) (r = 0.39) (p-value = 0.02) respectively and negative correlation with
eGFR (r = - 0.41) (p-value = 0.02). Also there was no association between urine microalbumin
level and both urine transferrin and the duration of diabetes.

Discussion
In this study, mean levels of blood glucose, blood urea, blood creatinine, urine transferrin, urine
microalbumin, age incidence and eGFR in control group showed significant statistical difference
compared with cases group (p-value < 0.05), and it agrees with many other studies10,11,12. The
levels of HB A1c in control and cases groups showed insignificant difference. In cases group, the
level of urine transferrin showed no correlation with levels of urine transferrin, urine
microalbumin, blood creatinine, blood urea, duration of diabetes, and eGFR (p-value > 0.05).

Conclusion
There was a significant statistical difference between mean levels of blood glucose, blood urea,
blood creatinine, urine transferrin, urine microalbumin, age incidence and eGFR in control group
as compared to cases group; indicating that urine transferrin is useful to detect early stages of
nephropathy.
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Parameters
Control
group

Cases
group Total

Gender

Male
No. 13 23 36

% 36.1% 63.9% 100.0%

Female
No. 27 10 37

% 73.0% 27.0% 100.0%
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Table (2): Analytes in control and cases groups

Analytes Group No. Mean SD p-value

Blood glucose
Control 40 201.70 67.80

0.040
Cases 33 240.00 88.77

Hb A1c
Control 40 10.333 2.212

0.475
Cases 33 10.000 1.747

Blood urea
Control 40 23.88 4.558

0.00
Cases 33 50.73 25.345

Blood creatinine
Control 40 .704 0.1909

0.00
Cases 33 2.021 1.295

Urine transferrin
Control 40 1.558 0.699

0.006
Cases 33 2.876 2.825

Urine microalbumin
Control 40 8.813 5.521

0.00
Cases 33 55.900 51.323

Age incidence

Control 40 44.98 8.257
0.00

Cases 33 57.06 10.158

eGFR
Control 40 76.70 22.423

0.00
Cases 33 40.39 17.614
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Table (3): Correlation of urine transferrin with other study parameters

Urine transferrin

Urine microalbumin
r = 0.129

p-value = 0.473

Blood creatinine
r = 0.101

p- value = 0.576

Blood urea
r = 0.029

p- value = 0.872

Duration of diabetes
r = 0.110

p- value = 0.541

eGFR
r = -0.234

p -value =0.190

(r = correlation)
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