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Abstract
Background: Nephropathy is one of the leading causes of mortality and morbidities among type 2 diabetic patients globally. Early detection 
through regular screening for micro-albuminuria has proven immense value.  This study aims to assess renal function status of type 2 
diabetic patients in a tertiary health institution in Nigeria.

Method: This study involves 132 type 2 diabetic patients and 50 apparently healthy controls. Blood specimens were used to assay plasma 
creatinine, fasting plasma glucose (FPG), urea levels and glycated haemoglobin (HbA1c), while early morning midstream urine was 
collected for albumin and creatinine. Albumin-creatinine ratio (ACR) and estimated glomerular filtration rate (eGFR) were calculated. Data 
were analysed using SPSS 15.0. Variables were expressed as mean ±SD. Student T test was used to compare means, and p value < 0.05 was 
considered significant. 

Results: When compared to controls, diabetic patients had significantly higher (p<0.05) BMI, waist circumference, blood pressure, ACR, 
mean urine albumin excretion, FPG, and HbA1c. However, the estimated glomerular filtration rate in the cases was significantly lower 
(p<0.05) than in the control. Furthermore, serum creatinine, HbA1c, FPG, and eGFR increased significantly (p<0.05) in normo, micro, and 
macro-albuminuric type 2 diabetic patients compared to controls.

Conclusion: When compared to prior studies, our study found an alarming increase in the incidence of diabetic nephropathy in our sample 
population. This necessitates immediate intervention in the management of type 2 diabetic patients through early screening for micro- and 
macro-albuminuria via tight and good glycaemic control techniques.
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iabetes mellitus (DM) is a metabolic disorder of multiple aetiology characterised by Dchronic hyperglycaemia with disturbances of carbohydrate, fat, and protein 
 metabolism resulting from defects in insulin secretion, insulin action or both (1). The 

incidence of diabetes, especially type 2, is rapidly growing globally. In 1985, an estimated 
30 million people suffered from this chronic disease, which, by the end of 2006, had 
increased to 230 million, representing 6% of the world population. Among this population, 

  80% is found in the developing world(2,3).The majority of the African diabetes is of type 2 
 (70% to 90%), with only 25% showing the complications of type I diabetes(4,5,6). 

A national survey in Nigeria showed a prevalence rate of about 2.8% amongst Nigerians 
(7).   Isolated reports from some regions of Nigeria have found prevalence rates to range 
from 0.9-8.3% (8). For example, prevalence rates of 2.4% and 1.5% for urban and rural 
communities, respectively, have been reported around Ilorin (9). The diabetic pandemic 
that consisted mainly of type 2 has been found to evolve in association with rapid cultural 
changes, ageing population, increasing urbanization, dietary lifestyles, and behavioural 
patterns. 

One of the chronic complications of DM is diabetic nephropathy (DN). In North America 
and Western Europe, DN is the commonest cause of renal failure requiring renal 
replacement therapy (10). Approximately, 40% of type I diabetic patients may develop 
nephropathy (11). Furthermore, the prevalence of diabetic end-stage renal disease had 
been shown to be higher in blacks than among whites by 3.2- 6.6 times (12). End-stage 

 renal disease (ESRD) is the leading cause of death among diabetic Pima Indians (12).DN is 
also more common among non- Ashkenazi than Ashkenazi Israeli Jews (13).
Studies have been conducted to estimate the prevalence of diabetic nephropathy in 
various countries of Africa. Proteinuria was found in 30% of Ethiopian diabetic patients 
with diabetes of more than 15 years and in 39% of Zambian diabetic patients with a 
duration of diabetes 14 years or more (14). Among Zambia patients with proteinuria, about 
50% were also hypertensive and 50% also had retinopathy (14). The prevalence of DN in 
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Nigeria ranges between 7% and 42.5 % (4).
 
Diabetic nephropathy is the number one cause of renal 
failure in western countries. Glomerulonephritis, 
systemic hypertension, diabetes mellitus, and 
obstructive uropathy are the most common causes of 
chronic renal illness in Nigeria (15). The detection of 
proteinuria in a diabetic using standard dipstick 
techniques is commonly used to define the beginning 
of clinical diabetic nephropathy (16).

Risk factors include uncontrolled blood glucose levels, 
hypertension, microalbuminuria, and genetic 
susceptibility. Several mechanisms are implicated in 
the pathogenesis. Effective treatment modalities 
include glycaemic control, treatment of hypertension, 
use of aldose reductase, advanced glycosylation end 
products inhibitors, and renal replacement therapy. It 
is recommended that people with diabetes be 
screened regularly for proteinuria to establish early 
onset of diabetic nephropathy.

The glycaemic control, proteinuria, and glomerular 
filtration rate (GFR) of type 2 diabetes patients 
attending the University of Ilorin Teaching Hospital in 
Ilorin, Kwara State, were investigated in this cross-
sectional study.

Materials and Methods 
The research work was a cross-sectional descriptive 
study. The study was carried out in 2020 between June 
and December at the General Out-Patient Department 
(GOPD) and Medical Outpatient Department (MOPD) 
of University of Ilorin Teaching Hospital (UITH), Ilorin in 
the North Central geopolitical zone of Nigeria. The 
subjects were all type 2 diabetes patients attending 
diabetic clinic and GOPD in UITH. Ethical approval 
clearance was obtained from the Hospital Ethics and 
Research Committee. Using a prevalence of 8.3 % (8), 
the sample size (n) was calculated to be 116.955.

From the above considerations, 132 consenting type 2 
diabetes patients were selected from the patients 
attending the diabetic clinic, and the controls consist 
of 50 consenting non-diabetic healthy individuals.

Inclusion Criteria 
Adult type 2 diabetic patients to whom details of the 
study have been explained in language best 
understood and whose informed consent has been 
sought or right thumb printed.

Exclusion Criteria 
Type I diabetes patients, patients with urinary tract 
infection (UTI), pregnant women, type II diabetes 
patients with acute febrile illness, and patients with 
unwillingness to participate in the study.

Procedure 
A 10-12ml fasting blood sample was collected for 
fasting plasma glucose and glycated haemoglobin. 
Determination of creatinine, urea, albumin and total 
protein in spot urine and serum samples were done. 
Blood sample was collected from ante-cubital vein 
after proper cleaning with swab and spirit. All 
necessary pre-analytical variables were taken into 
consideration to avoid analytical errors. All samples 
collected in Lithium Heparin bottles were centrifuged 
at 10,000rpm for 2 – 3min, and transferred into clean 
plain specimen bottles. They were covered and stored 

0at – 20 C before analysis. The urine samples were also 
0stored at – 20 C before analysis.

Weight of patients was taken using a Hanson-type 
bathroom weighing scale, Height was determined with 
rigid measurement against a vertical wall. Body mass 

2index (BMI) was calculated as weight kg /height m . 
World Health Organisation classification of BMI was 
followed accordingly. After 10 minutes of rest with the 
patient in the sitting posture, blood pressure was 
c o l l e c t e d  w i t h  a  f u n c t i o n a l  m e r c u r y 
sphygmomanometer, and the systolic and diastolic 
blood pressures were determined using Korotkof 
sound phases 1 and V, respectively.

Colorimetric assay kits produced by AGAPPE 
DIAGNOSTICS LIMITED (Agappe Hil ls.  Dist. 
Emakulam, Kerala-683562, India) were used to 
perform biochemical analyses of glucose, protein, 
creatinine, urea, albumin, glycated haemoglobin, urine 
urea, urine protein, and urine albumin according to the 
manufacturer's protocol.

Data Analysis 
Data were analysed using Statistical Package for 
Social Sciences (SPSS), SPSS Incorporated Chicago, 
Version 15.0. Cases were compared with control using 
the Student T test, and significant differences were 
determined at p<0.05.

Results
Sample characteristics
The mean age of the patients and controls were 
59.53±0.86 years and 62.4±1.32 years, respectively. 
No statistical significant difference was observed in 
the mean age (p>0.05) (Table 1). The mean BMI for 
patients was higher than that of controls with values of 

2 231.7±6.2kg/m   and 26.8±5.9 kg/m  , respectively, and 
the difference was statistically significant (p<0.001)  
(Table 1). The mean systolic blood pressure (SBP) of 
patients (127.8±8.5 mmHg) was significantly higher 
than that of controls (118.8±5.6 mmHg) (p<0.001) 
(Table 1). The mean diastolic blood pressure (DBP) 
was 87.2±6.5 mmHg for patients and 80.2±5.7 mmHg 
for control, and when compared, the difference was 
statistically significant (p<0.001) (Table 1).  

https://www.abms.udusok.org

AbdulRahman and El-Bashir... Assessment of Renal Function in Type 2 Diabetic Patients in University of Ilorin Teaching Hospital, Ilorin, Nigeria 

ISSN: 2782-7550 (Print) ISSN: 2782-7542 (Online)170

doi.org/10.51658/ABMS.202231.2

Annals of Basic and Medical Sciences Vol. 3 No. 1 Jan - Jun. 2022



ISSN: 2782-7550 (Print) ISSN: 2782-7542 (Online)171

Table 1. Characteristics of Cases of Type 2 Diabetic 
Patients in the Sample
  Cases (n=132) Control (n=50)
Age (years) 58.5 ± 0.86 62.4 ± 1.32
BMI (kg/m²) 31.7 ± 6.2* 26.8 ± 5.9
 WC (in)  41.1 ± 7.5* 33.2 ± 4.2
SBP (mmHg) 127.8 ± 8.5* 118.8 ± 5.6
DBP (mmHg) 87.2 ± 6.5 80.2 ± 5.7
Values are expressed as mean ± standard deviation. Values denoted with 
asterisks are significantly different from control at p<0.001 using Student T-
test. BMI: body mass index. WC: waist circumference. SBP: systolic blood 
pressure. DBP: diastolic blood pressure.

Markers of glycaemic control and renal function
The mean values of fasting plasma glucose (FPG) in 
patients (8.0±3.3mmol/l) were significantly (p<0.001) 
higher when compared with control (4.1±1.5mmol/l) 
(Table 2). Also, the mean glycated haemoglobin 
(HbA1c) for patients was 8.84±0.27% and when 
compared to that of control of 3.40±0.15% there was a 
statistically significant difference (p<0.001) (Table 2). 

Table 2. Markers of Glycaemic Control and Renal 
Function Tests among Type 2 Diabetes Patients
  Cases (n=132) Control (n=50)
HbA1c  8.8 ± 3.1* 3.4 ± 1.0
FPG (mmol/l) 8.0 ± 3.3* 4.1 ± 1.5
 Creatinine  1.7 ± 0.7* 0.87 ± 0.5
(mg/dl)  
Urea (mmol/l) 7.6 ± 3.3* 4.4 ± 2.0
eGFR (ml/min) 68.8 ± 6.6* 214.1 ± 35.9
ACR (mg/mmol) 28.1 ± 6.4* 31.9 ± 8.0
Values are expressed as mean ± standard deviation. . Values denoted with 
asterisks are significantly different from control at p<0.001 using Student T-
test. n=50 (Control), n=132 (Cases). HbA1c: glycated haemoglobin. FPG: 
fasting plasma glucose. eGFR= estimated glomerular filtration rate. ACR= 
albumin creatinine ratio. 

More so, when the mean serum creatinine in patients 
(1.7±0.7 mg/dl) was compared with controls 
(0.87±0.5mg/dl) there was a statistically significant 
difference (p<0.001) (Table 2). Similarly, serum urea 
was significantly higher (p<0.001) in the cases 
(7.6±3.3) compared to control (4.4±2.0) (Table 2). 
Also, the difference between the mean values of 
albumin creatinine ration (ACR) in patients 
2 8 . 1 ± 6 . 4 m g / m m o l  c o m p a re d  w i t h  c o n t ro l 
(31.9±8.0mg/mmol) was statistically significant at 
p<0.001 (Table 2). The mean difference in eGFR 
ml/min in patients was 68.86.6ml/min, which when 
compared to  214.135.9ml/min  in  cont ro ls 

demonstrated a statistically significant difference at 
p<0.001 (Table 2).

Distribution of Clinical Parameters among Normo, 
Micro, and Macro-Albuminuric Type 2 Diabetic 
Patients 
The mean BMI of normo-albuminuric (32.29±0.81) 
and microalbuminuric (31.91±0.73) patients was 
significantly higher compared to control (26.81±0.84). 
However, no significant difference compared in mean 
BMI for macroalbuminuric patients (27.32±1.65 

2kg/m ) compared to control (Table 3). Also, the mean 
SBP of normo-albuminuric (129.19±1.01mmHg), 
micro-albuminuric (126.70±1.08mmHg), and macro-
albuminuric patients (124.22±2.25mmHg) were 
significantly (p<0.01) higher when compared to 
control (118.80±0.74mmHg) (Table 3). Similarly, the 
mean DBP of normo-albuminuric (87.48±0.80mmHg), 
micro-albuminuric (87.56±0.97mmHg), and macro-
albuminuric (88.89±1.39mmHg) patients were 
significantly (p<0.01) higher when compared to 
controls (80.70±0.90mmHg) (Table 3).

Biochemical Variables in Normo, Micro, and Macro-
Albuminuric Type 2 Diabetic Patients 
T h e  m e a n  F P G  f o r  n o r m o - a l b u m i n u r i c 
( 7 . 7 4 ± 0 . 3 9 m m o l / l ) ,  m i c r o - a l b u m i n u r i c 
(8.52±0.49mmol/ l ) ,  and macro-albuminur ic 
(7.67±1.01mmol/l) patients were significantly higher 
when compared with control (4.12±0.21mmol/l) 
(Table 4). Also, the mean normo-albuminuric, HbA1c 
(8.52±0.35%), micro-albuminuric, (9.19±0.47%), and 
macro-albuminuric (9.60±0.98%) were significantly 
higher when compared with control (3.40±0.15%) 
(Table 4). For mean serum creatinine (SCr) the values 
for normo-albuminuric (172.0±21.90µmol/l), micro-
albuminuric, (136.73±11.65µmol/l), and macro-
albuminuric (144.76±30.17µmol/l) patients were 
significantly higher when compared to control 
(74.62±6.80µmol/l) (Table 4).

Distribution of Urinary Analytes in Normo, Micro, and 
Macro-Albuminuric Type 2 Diabetic Patients 
The mean values of urinary albumin (Ualb) for micro-
albuminuric (35.11±6.12mg/l) and macro-albuminuric 
(212.67±42.77mg/l) patients were significantly higher 
when compared to control (6.98±1.07mg/l) at p<0.001 

Variables  Normoalbuminuria  Microalbuminuria  Macroalbuminuria  Control  

Age (yrs.)  60.07±1.00  58.48±1.70  61.67±1.69  62.40±1.32  

BMI (kg/m 2) 32.29±0.81*  31.91±0.73*  27.32±1.65  26.81±0.84  

SBP 
(mmHg)  

129.19±1.01*  126.70±1.08*  124.22±2.25*  118.80±0.74  

DBP 
(mmHg)  

87.48±0.80*  87.56±0.97*  88.89±1.39*  80.70±0.90  

 

Table 3. Distribution of Clinical Parameters among Normo, Micro, 
and Macro-Albuminuric Type 2 Diabetic Patients and Controls.

Values are expressed as mean±SEM. Values denoted with 
asterisks are significantly different from control at p<0.01 
using Student T-test. n=73 (Normoalbuminuria); n=50 
(Microalbuminuria); n=9 (Macroalbuminuria). BMI: body 
mass index. SBP: systolic blood pressure. DBP: diastolic 
blood pressure.
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(Table 5). However, for normo-albuminuric patients 
(2.86±0.50mg/l) there was no significant difference 
(p>0.05) (Table 5). Also the mean values of urinary 
creatinine (UCr) mmol/l for normo-albuminuric, micro-
albuminuric, and macro-albuminuric patients were not 
significantly different when compared with control 
(p>0.05) (Table 5). Also, the mean values of ACR for 
micro-albuminuric (11.79±1.07mg/mmol) and macro-
albuminuric (87.83±36.15mg/mmol) patients was 
significantly higher when compared with control 
(1.05±0.06mg/mmol) at p<0.001 (Table 5). However, 
f o r  n o r m o - a l b u m i n u r i c ,  t h e  m e a n  A C R  o f 
0.80±0.11mg/mmol was not statistically significant 
(p>0.05) from control (Table 5). In addition, the mean 
difference of estimated glomerular filtration rate 
(eGFR) for normo-albuminuric (74.51±10.95ml/min), 
micro-albuminuric (62.83±6.77),  and macro-
albuminuric (55.56±9.10ml/min) patients were 
significantly lower when compared with control 
(214.08±35.87ml/min) (Table 5).

Discussion 
The incidence of DM especially type 2 is rapidly 
growing world-wide with some of its attendant chronic 
complications such as diabetic nephropathy (DN). 
Albuminuria is a risk factor for kidney disease and a 
symptom of endothelial dysfunction, which can 
progress to overt renal impairment. In the present 
study, microalbuminuria occurred in 37.9% of type 2 
diabetic patients, which is comparable to related and 
similar findings of Nigerian type 2 diabetics in whom a 

 prevalence of 38% was reported by Orluwene et al(17) 
in Port Harcourt and 37.6% in Lagos by Iwalokun et al 
(18). This is however, higher than the prevalence of 
25% reported by Adebisi et al, (19) in Ilorin, as well as 
21% reported by Khikhava et al, (20), 20% by Torffvitt et 
al, (21) and 22% as reported by Parvin et al., (22) 
among Caucasian type 2 diabetes patients. 

However, the prevalence of this study 37.9% is lower 

than the prevalence of 52% reported by Erasmus et al 
in  (23), in a study conducted in Ilorin, 50% reported in 
Benin by Unuigbe et al, (24) and 42% prevalence was 
reported by Okesina et al (25) in South Africa. The 
variance in majority of the works or studies cited 
above could be attributed to patient sample size, 
different albuminuria assay methodology, design 
setting, methods of urine sample collection, increased 
patient turn out in clinics, and possibly early start of 
medicines to minimise risk factors. This present study 
found a prevalence of 6.8% for proteinuria 
(macroalbuminuria) among the patient population. 
This is similar to the lower prevalence range limit of 7% 
to 42% in Nigeria (5). This is also similar to 6.9% 
reported in diabetes of Central Southern Indian Origin 
by Mohem et al (26). This prevalence was higher than 
2.2% prevalence of overt proteinuria observed in South 
Indian population by Mohan et al (27). This study's 
prevalence, however, is lower than the 30 percent in 
Ethiopia and 39 percent of Zambian diabetes patients 
reported by Mc Larty et al (14) in Africa. In addition, 
this is also lower than 49% prevalence in Enugu, 
reported by Maduka et al (28).

In Asia, a prevalence study group found 19% 
prevalence of macroalbuminuria among type 2 
diabetic patients. Similarly, the Development of 
Education on Microalbuminuria for Awareness of 
Renal and Cardiovascular Risk in Diabetes study found 
that the global prevalence of macroalbuminuria was 
10% (29). The differences in the following research 
could be attributed to sample size, different analytical 
methodologies, design settings, and sample 
collecting mode.	Some of the reasons for the higher 
prevalence rates have been linked to hyperglycaemia 
(poor glycaemic control) and obesity. These factors 
are seen as strong risks factors for developing 
proteinuria.  

The factors mentioned above were also found in this 

ISSN: 2782-7550 (Print) ISSN: 2782-7542 (Online)172

Variables  Normoalbuminuria  Microalbuminuria  Macroalbuminuria  Control  

FPG (mmol/l)  7.74±0.39*  8.52±0.49*  7.67±1.01*  4.12±0.21  

HbA1c (%)  8.52±0.35*  9.19±0.47*  9.60±0.98*  3.40±0.15  

SCr (µmol/l)  172.0±21.90*  136.73±11.65*  144.43±30.17*  74.62±6.80  

 

Table 4. Distribution of Biochemical Analytes in Normo, Micro, and 
Macro-Albuminuric Type 2 Diabetic Patients and Controls.

Variables  Normoalbuminuria  Microalbuminuria  Macroalbuminuria  Control  

Ualb (mg/l)  2.86±0.50  35.11±6.12*  212.67±42.77*  6.98±1.07  

Ucr (mmol/l)  3.78±0.29  3.28±0.61  3.62±0.79  3.40±0.39  

ACR (mg/mmol)  0.80±0.11  11.79±1.07*  87.83±36.15*  1.05±0.06  

eGFR (ml/min)  74.51±10.95*  62.83±6.77*  55.56±9.10*  214.08±35.87  

 

Values are expressed as mean±SEM. Values denoted with 
asterisks are significantly different from control at p<0.05 
using Student T-test. n=73 (normoalbuminuria); n=50 
(microalbuminuria); n=9 (macroalbuminuria). HbA1c: 
glycated haemoglobin. FPG: fasting plasma glucose. SCr: 
serum creatinine.

Table 5.  Distribution of Urinary Analytes in Normo, Micro, and 
Macro-Albuminuric Type 2 Diabetic Patients and Controls.

Values are expressed as mean±SEM. Values denoted with asterisks 
are significantly different from control at p<0.001 using Student T-
test. n=73 (normoalbuminuria); n=50 (microalbuminuria); n=9 
(macroalbuminuria). Ualb= urinary albumin. Ucr= urinary creatinine.  
eGFR= estimated glomerular filtration rate. ACR= albumin creatinine 
ratio. 
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study, where the mean BMI, FPG, and HBAIC for 
diabetes individuals were 31.81 + 0.51, 8.0 + 0.29, and 
8.84 + 0.27, respectively. However, the discrepancy in 
prevalence rates is most likely due to differences in 
diagnostic criteria, disease stage, and evaluation 
method.

While poor glycaemic control has been linked to 
albuminuria in type 2 diabetes patients, this 
relationship was not found in this investigation. Indeed 
micro-albuminuria and macro-albuminuria were 
present in patients who were either poorly controlled 
or exhibited good glycaemic control.  

As reported in some studies in Africa (14,23) diabetics 
with hypertension and elevated serum creatinine were 
at greater risk of developing micro-albuminuria. 
However, this study showed similar blood pressure 
levels in normo, micro and macro-albuminuric 
diabetics. 

Obesity is likely the most important modified acquired 
risk factor in the aetiology of type 2 diabetes, 
according to multiple cross-sectional descriptive 
studies. The fundamental notion is maldevelopment in 
the endocrine pancreas and liver, which results in 
decreased insulin secretion capability and insulin 
resistance. As a result, the risk of getting type 2 
diabetes in adulthood increases. Obesity is measured 
using the body mass index (BMI), which is a weight-to-
height ratio. Diabetes patients had a substantially 
greater BMI than controls (p<0.001). This is backed by 
existing information that obesity is a risk factor for 
type 2 diabetes, which can also worsen DN. 
Comparison between normo and micro albuminuric 
patients revealed no differences in their BMI ratio. 
However, in this study most of the patients are within 
Grades 1 (18.2%), 2 (56.1%) and 3 (10.6%) BMI 
classification by WHO. About 0.76% of the studies 
population fell in to underweight BMI category and 
12.1% had normal BMI. This partly suggests that 
normal weight is not a contraindication for 
development of type 2 DM.

Females made up approximately 93 (70 percent) of the 
participants in this study, while males made up 39 
(29.5 percent), and the majority of the female patients 
were obese. This supports the notion that people with 
a high BMI may have excessive salt retention as well 
as an increased risk of developing diabetes and 
hypertension. This could be explained in part by a 
hereditary element or a sedentary lifestyle.

Conclusion
As previously stated, microalbuminuria is a major 
predictor of clinical nephropathy and early mortality in 
type 2 diabetes. As a result of the above, preventive 
measures such as tighter glycaemic control and early 

hypertension treatment with ACE inhibitors are 
required. Furthermore, regular microalbuminuria 
screening should be included in the normal 
management of diabetes patients in Nigeria. The 
findings of this study confirm the notion that a 
substantial number of diabetics in our environment 
are at danger of acquiring DN, most likely considerably 
earlier than diabetics in Western countries.
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