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 ABSTRACT  
glomerular filtration  In patients with diabetes, the development of kidney complications, known 

as diabetic nephropathy, consist of several stages ending lastly with end 

stage renal disease. As diabetes mellitus become major devastating disease 

worldwide so it is important to diagnose its renal complication before it 

become overt. Glomerular filtration rate (GFR)is a useful index of kidney 

function. To determine the frequency of subnormal glomerular filtration 

rate among diabetics who having no other coexistent renal problem 

depending on the history, clinical examination and investigations including 

previous renal function tests. Our study conducted on 120 diabetic patients 

58 females and 62 males admitted to Basra teaching hospital and Al-Sadder 

teaching hospital over the period of 6months from June 2009 to January 

2010, we excluded the patients with known renal disease, Cockcroft Gault 

equation have been used to estimate glomerular filtration rate. Stages of 

chronic kidney disease classification of national kidney foundation was 

adopted in our study. Among 120 diabetic patients, sex characteristics of 

the participants were 62 male (51.2%)and 58 female (48.3%), study showed 

among 120 patients ;45 of them (40.5%) had subnormal GFR 

(<60ml/min).12 out of the 45 patients with subnormal GFR(9.9%)had too 

much low  GFR that require to initiate the dialysis (<15ml/min).Glomerular 

filtration rate was higher in male than female which is a normal finding 

(68.04%versus62.1%).Type 2 diabetes showed lower GFR than type 

1(60.57%versus70.28%). Routine measurement of the estimated 

glomerular filtration rate in the diabetic patients by Cockcroft Gault 

equation for earlier detection of chronic kidney disease beside other 

measurement. In our study we support the proposal to include GFR  

estimation from serum creatinine in the laboratory report as  a simple and 

important tool to diagnose the chronic kidney disease. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Diabetes mellitus (DM) comprises a group of common metabolic disorders that share the phenotype of 

hyperglycemia [1]. Several distinct types of DM exist and are caused by a complex interaction of genetics, 
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environmental factors, and life-style choices. Depending on the etiology of the DM, factors contributing to 

hyperglycemia may include reduced insulin secretion, decreased glucose utilization, and increased glucose 

production. The metabolic dysregulation associated with DM causes secondary pathophysiologic changes in 

multiple organ systems that impose a tremendous burden on the individual with diabetes and on the health 

care system [2]. DM is the leading cause of end-stage renal disease (ESRD), nontraumatic lower extremity 

amputations and adult blindness. With an increasing incidence worldwide, DM will be a leading cause of 

morbidity and mortality for the foreseeable future [3]. 

 

2. CLASSIFICATION 

DM is classified on the basis of the pathogenic process that leads to hyperglycemia, as opposed to earlier 

criteria such as age of onset or type of therapy. The two broad categories of DM are designated type 1 and 

type 2. Type 1A DM results from autoimmune beta cell destruction, which leads to insulin deficiency [4]. 

Type 2 DM is preceded by a period of abnormal glucose homeostasis classified as impaired fasting glucose 

(IFG) or impaired glucose tolerance (IGT). 

 

Two features of the current classification of DM diverge from previous classifications. First, the terms insulin-

dependent diabetes mellitus (IDDM) and noninsulin-dependent diabetes mellitus (NIDDM) are obsolete. 

Since many individuals with type 2 DM eventually require insulin treatment for control of glycemia so the 

use of the term NIDDM generated considerable confusion. A second difference is that age is not a criterion 

in the classification system. although type 1DM most commonly develops before the age of 30, an 

autoimmune beta cell destructive process can develop at any age. 

 

2.1 Aetiology and pathogenesis 

Type 1 is slowly progressive t lymphocyte auto immune disease. Family studies have produced evidence that 

destruction of the insulin secreting cells in the pancreatic islets takes place over many years. 

 

2.2 Genetic predisposition 

HLA haplotype s DR3 and /orDR4 are associated with increased susceptibility to type 1. 

 

2.3 Environmental factors 

The evidence that viral infection might cause some forms of type 1 diabetes is derived from studies where 

virus particles known to cause cytopathic or autoimmune damage to b cell, several virus have been implicated 

including mumps coxsackie, retrovirus, rubella, cytomegalovirus and Epstein –barr virus. 

 

2.4 Dietary factors 

(bovine serum albumin)and various nitrosamines and coffee have been proposed as potentially diabetogenic 

toxins. 

 

Stress may precipitate type 1 diabetes by stimulating the release of counter regulatory hormones. 

 

Type2DM Insulin resistance in patients of type 2 DM excessive production of glucose in the liver and under 

utilization of the glucose by the skeletal muscle result from resistance to the action of insulin, a characteristic 

feature of type2 is that it is often associated with other medical disorder as central obesity, hypertension and 

dyslipidemia. 

 

2.5 Genetic predisposition 

More important in the etiology of type 2 DM 
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2.6 Environmental factors 

Type 2 diabetes is associated strongly with over eating. 

 

3. DIABETIC NEPHROPATHY 

Chronic kidney disease (CKD) is a major health problem worldwide, with dramatically rising incidence and 

prevalence. Patients with diabetes are particularly affected by this negative development. It is necessary to 

stratify CKD and estimate its progression because diabetes is the leading cause of end-stage renal disease [4]. 

The National Kidney Foundation guidelines recommend estimating glomerular filtration rate (GFR) in 

subjects with CKD to initiate early intervention [5]. 

 

 In patients with diabetes the development of kidney complications known as diabetic nephropathy consist of 

several stages; the onset of microalbuminuria, its progression to overt proteinuria and progression to end stage 

renal disease [4], [5] several recent studies clearly demonstrated that the onset of microalbuminuria is 

determined by the level of glycemic control and can be retarded by intensive diabetes treatment [6], [7]. The 

risk rises exponentially with increasing hyperglycemia [7]. 

 

The role of hyperglycemia in the progression of microalbuminuria to the more advanced stages of 

nephropathy is unclear, however several follow up studies have demonstrated association between the 

microalbuminuria progression and level of glycemic control [8]. 

 

Individuals with diabetic nephropathy almost always have diabetic retinopathy. hemodynamic alterations in 

the renal microcirculation (glomerular hyperfiltration or hyperperfusion, increased glomerular capillary 

pressure), and structural changes in the glomerulus (increased extracellular matrix, basement membrane 

thickening, mesangial expansion, fibrosis). Some of these effects may be mediated through angiotensin II 

receptors. 

 

Smoking accelerates the decline in renal function. 

The natural history of diabetic nephropathy is characterized by a fairly predictable sequence of events that 

was initially defined for individuals with type 1 DM but appears to be similar in type 2 DM [8]. 

 

Glomerular hyperperfusion and renal hypertrophy occur in the first years after the onset of DM and cause an 

increase of the glomerular filtration rate (GFR). During the first 5 years of DM, thickening of the glomerular 

basement membrane, glomerular hypertrophy, and mesangial volume expansion occur as the GFR returns to 

normal. 

 

After 5 to 10 years of type 1 DM,_40% of individuals begin to excrete small amounts of albumin in the urine 

[9]. Microalbuminuria is defined as 30 to 300 mg in a 24-h collection or 30 to 300 g/mg creatinine in a spot 

collection (preferred method) [8]. The appearance of microalbuminuria(incipient nephropathy) in type 1 DM 

is an important predictor of progression to overt proteinuria (300 mg/d) or overt nephropathy. Blood pressure 

may rise slightly at this point but usually remains in the normal range. Once overt proteinuria is present, there 

is a steady decline in GFR, and 50% of individuals reach ESRD in 7 to 10 years. The early pathologic changes 

and albumin excretion abnormalities are reversible with normalization of plasma glucose. 

 

However, once overt nephropathy develops, the pathologic changes are likely irreversible. 

 

The nephropathy that develops in type 2 DM differs from that of type 1 DM ,difference in manifestation 

represents a fundamental difference in the pathophysiology of the two conditions or, more likely, is due to 
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the fact that type 2 patients may have unrecognized diabetes for many years because they are not ketosis 

prone and may have other associated conditions predisposing to renal abnormalities and proteinuria as 

hypertension, congestive heart failure ,prostate disease [10] so the proteinuria  may be present when the type 

2diabetes mellitus is diagnosed. 

 

The stages of chronic renal disease taken in consideration [9]. GFR recorded in ml/min. those with GFR equal 

to 90 at increase risk of kidney damage or increase GFR. those with 60 -89ml.min have kidney damage with 

mildly decreased GFR. Those whose GFR range from 30to 59 have moderately decreased GFR.15 to 29 ml 

/min have severely decreased GFR. Lastly those with 15 ml/min and less have renal failure. 

 

Staging of CKD (modified from K/DOQI) 

 

Stage Description 
GFR mL/min/1.73 m2 

(kidney function) 

1 
Kidney damage with 

normal or ↑ GFR 
>=90 

2 
Kidney damage with 

mild ↓ GFR 
60-89 

3 Moderate ↓ GFR 30-59 

4 Severe ↓ GFR 15-29 

5 Kidney failure <15 (or dialysis) 
 

We defined chronic kidney disease as persistent proteinuria or estimated GFR less than 60 mL/min per 1.73 

m2 [9], [10]. 

 

Diabetic patients have a poorer renal outcome, but at comparable levels of proteinuria renal decline is similar 

in diabetic and non-diabetic patients [9- 11]. proteinuria is a risk factor for renal decline, and the main target 

to delay progression in patients, diabetics or non-diabetics, with moderate to advanced CKD [9]. Ballard in a 

large scale study performed on 2022 diabetic patients, found that strong correlation between proteinuria and 

development of a chronic kidney disease was observed [12]. 

 

3.1 Glomerular filtration rate(GFR) 

Renal function tests use routinely to monitor patients with renal disease or those who are at risk to manifest 

renal complications in the long term future unfortunately these substance not ring the bell of alarm till 60% 

of total kidney functions is lost, so Glomerular filtration rate measured or estimated nowadays is a most useful 

indicator for renal function [14] and many authorities recommend measure serum creatinine to determine the 

estimated GFR in high risk group [11- 14]. 

 

Reduced glomerular filtration rate (GFR) is associated with increased cardiovascular risk in young and middle 

aged individuals [15]. It is predictive of increased all-cause and cardiovascular mortality in individuals with 

vascular disease [16], greater severity of vascular disease [17], and worse outcome including increased 

mortality in heart failure [18] and after acute myocardial infarction [19]. 

 

4. METHODS TO MEASURE GFR 

Glomerular filtration rate (GFR), determined by inulin or radioisotope studies is widely considered as the best 

way to evaluate renal function. Other way to measure the GFR by Creatinine clearance (CCr) which can 

calculated if values for urine creatinine concentration (UCr), urine flow rate (V), and plasma creatinine 
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concentration (PCr) are known: 

Ccr=U Cr X V /P cr  

Unfortunately, Direct GFR measurement is time consuming and not routinely done, available in only a few 

medical centers, exposing the patients to isotopes and the inaccuracy in collection of the urine (as in bed 

bound patients and those with cognitive dysfunctions) [20]. To circumvent this problem, a number of 

predictive equations have been developed for a bedside assessment of GFR [21]. 

 

5. METHODS OF GFR ESTIMATION USING 

5.1 ENDOGENOUS MARKERS 

Serum Creatinine (Scr): 

Rapid and accurate estimation of the glomerular filtation rate (GFR) is required for many major clinical 

decisions in patients with chronic nephropathies [22]. In clinical practice, GFR is usually estimated from the 

serum creatinine concentration. However, this last is affected by factors other than creatinine glomerular 

filtration, such as diet, muscle mass, tubular secretion, unstable renal function, colorimetric interference, and 

day-to-day assay variability [22]. To circumvent these limitations, several equations have been developed to 

estimate GFR from the serum creatinine concentration adjusted for age, sex, body weight and demographic 

factors [22]. The equation proposed by Cockcroft and Gault in 1976 is widely used throughout the world [22], 

[23]. Adjustment for body surface area has been shown to improve the accuracy of the original Cockcroft-

Gault equation [24]. 

 

According to the National Kidney Foundation and the American Diabetes Association, GFR can be estimated 

in adults by using the Cockcroft-Gault or the Modification of Diet in Renal Disease (MDRD) equations [15]. 

 

Keely [25] found in his study that Cockcroft gault equation is most reliable and less expensive tool for 

evaluation of renal function and most discriminating one with better diagnostic efficacy and sensitivity. 

 

5.1.1 The cockcroft gault equation is as follows 

For men: CrCl (ml/min)=(140 – Age in(yr)) X weight(kg)/ SCr (mg/dl) x72 

where CrCl =creatinine clearance and SCr =serum creatinine. For women, the above equation should be 

multiplied by 0.85. 

 

In cases of persons of extreme weights, some have used lean body mass, whereas others have used correction 

of the eCrCl to average body surface area. 

 

Depending on Previous studies results carried out among Arab individuals conclude that measured GFR 

correlated well with estimated GFR by Cockcroft gault equation with poorer correlation with other equations 

[26], [27]. 

 

[28] found in his study that estimated GFR had better correlation with measured GFR but is not reliable 

measure and over estimates GFR in the critically ill patients. 

 

In recent years, the Modification of Diet in Renal Disease (MDRD) group developed three multiple regression 

models that improved the prediction of GFR from the plasma creatinine concentration [29]. 

 

5.1.2 MDRD Study Equation 

eGFR (mL/min/1.73 m2) = 186 x (SCr) -1.154 x (Age) -0.203 x (0.742 if female) x (1.210 if African-American) 

SCr: serum creatinine in mg/dL; age in years 
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[30] in his study showed that Cockcroft gault equation has been validated and more accurate than MDRD. 

 

5.1.3 GFR Estimation by Serum Cystatin C 

Cystatin C is an endogenous substance like creatinine but is constitutively produced by all nucleated cells, 

freely filtered, reabsorbed, and catabolized by the kidney [31]. Its physiologic role is that it is a cysteine 

proteinase inhibitor with important roles in extracellular proteolysis, immune modulation, and antibacterial 

and antiviral activities [32]. 

 

cystatin C was thought to be either less influenced or not influenced at all by certain demographic factors 

such as age, race, gender, or muscle mass compared with serum creatinine [33]. 

 

Besides estimating renal function, it would be of interest to measure serum cystatin-C in diabetic subjects 

because cystatin-C predicts increased cardiovascular risks that may be missed by measurement of kidney 

function using serum creatinine [31]. Research should be directed toward improving GFR measurement and 

evaluating cystatin C and novel filtration markers for GFR estimation, either alone or in combination with 

serum creatinine [32]. 

 

Diabetic nephropathy is now the leading cause of CRD eventuating in ESRD in many parts of the world. 

tight glycemic control reduces the risk of kidney disease in patients with type 1 diabetes, there has been 

prolonged controversy over whether the same is true in patients with type2 diabetes [34]. 

 

Presence of albuminuria and hypertension are powerful predictors of cardio vascular and renal events. The 

onset of micro albuminuria precedes the decline in GFR in diabetic patients and heralds renal as well as 

cardiovascular complications [35]. 

 

Therefore, micro albuminuria testing is recommended in all diabetic patients at least annually [36]. 

Antihypertensive treatment reduces albuminuria and diminishes the risk of progression of albuminuria even 

in normotensive patients with diabetes [37]. 

 

Wide use of angiotensin converting enzyme inhibitors or angiotensin receptor blockers in people who have 

cardiovascular disease or diabetes and another cardiovascular disease risk factor will automatically treat many 

people with low glomerular filtration rate and will prevent cardiovascular disease and death so it is advisable 

to use angiotensin converting enzyme inhibitor as early as possible during course of illness in diabetic patients 

[38]. 

 

5.2 Aim of study 

To determine the frequency of subnormal GFR among diabetic patients who having no other coexistent renal 

problem and highlight the importance of measuring it in clinical practice. 

 

6. Patients and methods 

This prospective study was conducted on 120 diabetic patients 62 male and 58 female admitted to Basra 

general hospital and al sadder teaching hospital from June 2009 to January 2010. Cockcroft gault equation 

have been used to estimate the glomerular filtration rate. 

 

We exclude all patients having previous known co existent renal problems or disease having an impact on 

kidney status, those on temporary renal replacement therapy (haemodialysis, peritoneal dialysis), those 

receiving cimetidine, trimethoprime, diuretics, ranitidine, cefoxitin, pregnancy. 

https://www.teikyomedicaljournal.com/
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All patients tested for serum creatinine and result will be recorded in mg/dl, using spectrophotometer and 

measure the creatinine in the wave length 520. 

 

All patients’ weights measured perfectly by (bilance salus Milano port tot150.) after removing of the shoes 

and heavy clothes and weight recorded in kilogram. 

 

Then formula of Cockcroft gault equation applied to all patients after all parameters accomplished. 

 

6.1 Statistics 

Our data were analyzed using (SPSS statistics version 17). Frequencies of the age, duration, type of diabetes, 

sex and GFR tables were put down. A P value <0.05 was considered significant. Multivariate regression 

analysis was performed using a manual backward elimination to identify potential risk factors for impaired 

GFR. 

 

7. Results 

120 patients were enrolled in the present study 62male (51.7)and 58 female(48.3), all subjected to various 

investigations to assess their renal status. Distribution of sex of the patients involved in our study 

(table1)62male (51.7%) and 58female (48.3%) were included. Patients with 2years duration of diabetes were 

most frequent  than other patients (19.2%)(table2).followed by patients with 3 years duration (16.7%),and1 

year duration (15%)12years(5%)5,6,7,13years (3.3%) ,Those diabetics with duration of 15, 17, 20,23years of 

illness had also same frequency (n=3)(2.5%),14,19,24,30years(1.7%),8,10,18,22years(0.8%).table(3) 

revealed that57 patients had type 1diabetes mellitus (47.5%)and 63 patients had type 2diabetes 

mellitus(52.5%).Table (4)showed that patients with their ages lie in between (60-74)years (n=43)(35.7%) had 

the greater frequency than other age group, followed by those patients aged from(45-59) 

years(n=37)(30.6%).(75-90)years have a frequency of 14 (11.7%).Least frequency seen with those patients 

aged from (15-29)years and from (30-44)years(10.8%). 

 

we find that those with GFR between (60-89)ml/min had a much greater prevalence among other GFR 

group(n=52)(43.4%)(table5),followed by patients with GFR (30-59)ml/min(n=29)(27.3%),then diabetics 

whose GFR lie in between(90-125)ml/min(n=23)(19.1%).Surprisingly12 diabetic patients had their GFR  

<=15ml/min(9.9%). 

 

Only 4 patients had a GFR ranging from (15-29)ml/min(3.3%). 

 

In Table(6)showed the mean GFR according to age groups. Mean GFR showed a linear regression over age 

groups from 15 till 90 years (mean GFR decline from 70,75,67,59) 

(std.deviation21.977,32.705,28.008,26.3009 respectively). 

 

male mean GFR (68.048) (std.deviation27.99)is higher than mean GFR of female 

patients(62.1207)(std.deviation28.20979)(table7). 

 

higher GFR was seen in type 1 diabetes(70.28)(std.deviation27.51) than type 2 

(60.5714)(std.deviation28.11)(table8).our statistics revealed that r square =0.03 means that total explained 

variation in GFR by variable studied is only 0.03 i:e there are other factors not studied here have an impact 

on GFR  in diabetes e.g. hypertension. 

 

We used a regression analysis with multiple predictors to describe the glomerular filtration rate in diabetic 
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patients. Age, sex, duration of illness, type of diabetes were used for the initial model. Using a manual 

backward elimination, age (P =o.841) and sex (P = 0.254)and duration of disease(p=0.249) showed a less 

significant effect. Only type of diabetes, 

 

(P = 0.05) was independent predictors of glomerular filtration rate (table9). 

 

Table (1) sex distribution in the study 

Sex N Percent 

Male 62 51.7 

Female 58 48.3 

Total 120 100.0 
 

Table (2) duration distribution in the study 

Duration/years N Percent 

1.00 18 15.0 

2.00 23 19.2 

3.00 20 16.7 

4.00 13 10.8 

5.00 4 3.3 

6.00 4 3.3 

7.00 4 3.3 

8.00 1 .8 

10.00 1 .8 

12.00 6 5.0 

13.00 4 3.3 

14.00 2 1.7 

15.00 3 2.5 

17.00 3 2.5 

18.00 1 .8 

19.00 2 1.7 

20.00 3 2.5 

22.00 1 .8 

23.00 3 2.5 

24.00 2 1.7 

30.00 2 1.7 

Total 120 100.0 
 

Table (3) type of diabetes frequency in the study 

Type of diabetes N Percent 

Type 1 57 47.5 

Type 2 63 52.5 

Total 120 100.0 
 

https://www.teikyomedicaljournal.com/
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Table(4) distribution of age sub group 

Age /years 
N Percent 

15-29 13 10.8 

30-44 13 10.8 

45-59 37 30.6 

60-74 43 35.7 

75-90 14 11.7 

total 120 100 
 

Table(5) glomerular filtration rate distribution in the study 

GFRml/min N Percent 

<=15 12 9.9 

15-29 4 3.3 

30-59 29 27.3. 

60-89 52 43.4 

90-125 23 19.1 

Total 120 100.0 
 

Table (6) shows the mean GFR according to age groups 

Age2 Mean N Std. Deviation 

15-29 70.5000 4 21.97726 

30-59 75.2500 20 32.70583 

60-89 67.2051 39 28.00863 

90-125 59.8947 57 26.30093 

Total 65.1833 120 28.13741 
 

Table (7) shows the mean GFR according to sex 

Sex Mean N Std. Deviation 

Male 68.0484 62 27.99322 

Female 62.1207 58 28.20979 

Total 65.1833 120 28.13741 
 

Table (8) shows mean GFR according to type of diabetes 

Type Mean N Std. Deviation 

1.00 70.2807 57 27.51023 

2.00 60.5714 63 28.11595 

Total 65.1833 120 28.13741 
 

Table(9)Analysis of variance 

Model t Sig. 
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Constant 7.202 .000 

Age .201 .841 

Duration -1.158- .249 

Sex -1.145- .254 

Type -1.276- .05 
a. Dependent Variable: GFR R Square =O.O3 

 

8. DISCUSSION 

In our study we found that a significant proportion of diabetic patients have subnormal GFR ;45out of 120 

patients studied(40.5%)i:e below 60ml/min .12 out of 45 patients have sever decline in the GFR (less than 

15ml/min)(9.9%). Really this is a very important point to take in account because those people with a low 

estimated GFR have high chance for further deterioration as Megura [39] found that reduced GFR is 

significant and independent risk factor for development of diabetic nephropathy. 

 

Trofimenko noticed [40] in his study in Russia on a big sample size (473type1diabetes and 378patients 

type2diabetes). He found that 77%of them have subnormal GFR i.e. below 60ml/min which was aganist our 

result(only 40.5%have subnormal GFR), such a difference possibly related to our sample size which is not 

fully representive of all diabetic people. Second thing our sample size including 52.2% of patients whose ages 

lie in between 15-59years which might affect the result. 

 

269 diabetic patients, were evaluated by [41] aimed to investigate the prevalence of a reduced glomerular 

filtration rate (GFR) with and without proteinuria and its ability to predict cardiac events in asymptomatic 

diabetic patients undergoing stress-rest thallium-201 myocardial perfusion single-photon emission computed 

tomography. They found that 29% of them had subnormal GFR which was lower than what we found in our 

study. 

 

In Hallan and colleague [42] study 20% of the patients had estimated GFR <30ml/min which is higher than 

what we described in our study (only 13.2%). Hallan also found that only 2%had GFR range from(30-

60)ml/min, which much lower what we find in our study(27.3%). [43] in his study carried out on 100 diabetic 

patients in 2005 showed that 61.3% of the patients studied had GFR (calculated by CG equation) above 

90ml/min which is different from our result which was only19.1%, this is probably due to poorly controlled 

glycemic control and unadherent to medications prescribed and lack of regular follow up and medical 

supervision and all patients included in our study were inpatient and hospitalized for other reasons rather than 

renal cause. 

 

Our study stated that mean GFR  for type of diabetes is higher in type 1 (70.28versus60.57 for type 2), this is 

similar to [44] result who find that the much decrease of GFR in type 2 rather than type 1,attributed to high 

prevalence of hypertension in type 2 which causing some nephron loss ,but in our study may be contributed 

to unadherence to medications especially among the older people in whom type 2 is more prevalent and their 

preference to use herbal medicines and avoid extra  sweet food in their diet (common belief is no sugar in the 

food =no more hyperglycemia ) which may cause  delayed  seeking medical management. 

 

From analysis of data collected showed that there is a linear regression of GFR with age despite surprising 

result for age group from 30 to59years (mean GFR for them 75.25) then decline smoothly with age this is 

similar to what [40] find in his study [45], this is a solid fact that reduced GFR is a part of aging process. 
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Mean GFR in female (62.1%)was lower than in the male(68.04%), and this is similar to study carried out in 

Spain by [46] who found also female have lowest GFR than male, and similar to another study done in 

protégée by [47] who find that female have much higher incidence(12.2%)than male(5.8). A survey done by 

a national center for health statistics Josef coresh [48] showed the prevalence of decreased kidney function 

(GFR 15 to 59 ml/min per 1.73 m2) was higher in women than in men (4.8-0.6 versus 2.8-0.4% in 1999 to 

2000). 

 

9. Limitations of the present study 

First, our study sample size is not representative of the diabetic population because all patients included were 

inpatients and hospitalized for a different reasons. 

 

Second, we had incomplete data on measures of muscle mass, and other clinical conditions and medications 

that might affect serum creatinine independent of GFR; however, the variables that we evaluated are the most 

readily available and easy to ascertain for widespread clinical application. Third thing was that the estimated 

GFR had better correlated with measured GFR but it is unreliable measure and over estimate GFR in critically 

ill patients [28]. 

 

Finally, our study does not overcome the limitations of serum creatinine as an endogenous filtration marker 

[49]. 

 

Nevertheless, serum creatinine is currently central for clinical assessment of kidney function [50], and GFR 

estimates based on serum creatinine will continue to be used in clinical practice for the foreseeable future 

[51]. 

 

10. Conclusion and recommendation: 

1. The awareness of CKD is low and a disparity between sexes exists such that women are far less apt to be 

aware of having decreased kidney function (GFR _ 60 ml/min per 1.73 m2) than men. 

2. Cockcroft gault equation is reliable method to estimate GFR, it is convenient and not require invasive 

method or exposure of patient to certain radio isotopes i: e convenient to both patients and physician with 

negligible complications. 

3. Better awareness for all diabetic patients for earlier detection of renal involvement by close follow up using 

simpler methods for that as urine for microalbuminuria and renal function tests. 

4. Specific educational program for diabetic care and treatment is to be planned for. Furthermore it supports 

a proposal to include the estimation of GFR from serum creatinine in the laboratory report as an important 

and simple tool for early diagnosis of chronic kidney disease. 

5. we suggest to measure GFR at least annually for all diabetic patients and register it in their follow up charts. 
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