
Journal of
Biomedical Research and Reviews Volume 1: 2

J Biomed Res Rev 2018

ISSN: 2581-7388

Comparison between creatinine-based equations among diabetic nephropathy 
patients

Article Information

Mohamad Abd Alaziz Alzaibak1*
Yaman Walid Kassab2

1Department of Pharmaceutical Sciences, Cyberjaya University Col-
lege of Medical Sciences, Malaysia
2Department of Hospital and Clinical Pharmacy, Malaysia

Article Type: Review
Article Number: JBRR113
Received Date: 03 September, 2018
Accepted Date: 05 September, 2018
Published Date: 11 September, 2018

*Corresponding author: Dr. Mohamad Abd Alaziz 
Alzaibak, Department of Pharmaceutical Sciences, 
Cyberjaya University College of Medical Sciences, 63000 
Cyberjaya, Selangor, Malaysia. Tel: +60-189622356; 
Email: 1705-7981(at)st.cybermed.edu.my  

Citation: Alzaibak MAA, Kassab YW (2018) Comparison 
between creatinine-based equations among diabetic 
nephropathy patients. J Biomed Res Rev Vol: 1, Issu: 2 (25-
30).

Copyright: © 2018 Alzaibak MAA. This is an open-access 
article distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distri-
bution, and reproduction in any medium, provided the orig-
inal author and source are credited.

Abstract
Background: Diabetes is a leading cause of chronic kidney disease 

(CKD). Using some creatinine-based equations is the most widely 
distributed method in evaluating the kidney function. it can give an 
inaccurate estimated result, especially in individuals with typical 
renal function Modification of Diet in Renal Disease (MDRD) formula, 
Cockcroft-Gault (CG) equation, and the newly published formula of 
Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) equation 
are widely used during estimation the kidney function practice.

Method: A total of 31 studies have been included in the final review. 
These studies comparing three creatinine-based formulas (MDRD, CG, 
And CKD-EPI equations) among diabetic nephropathy (DN) patients. 
The studies have been downloaded from PubMed, ScienceDirect, and 
google scholar databases.

Results: CG equation overestimates the renal function among 
diabetes patients especially in lower glomerular filtration rate (GFR) 
levels. In addition, the CG equation overestimates the renal function 
in healthy patients more than the diabetic patients. In contrast, both 
CKD-EPI and MDRD formulas are underestimating the renal function, 
especially in higher GFR levels. CKD-EPI formula has been achieved 
better than MDRD and CG formulas in the renal function estimation. 
While CG performed better than CKD-EPI and MDRD formulas among 
obese diabetic nephropathy people.

Conclusion: The estimation of renal function by creatinine-based 
equation can be overestimated or underestimated the gold standard 
(mGFR).

Keywords: CG, Cockcroft-gault, Renal function estimation, MDRD, 
Modification of diet in renal disease, CKD Epidemiology Collaboration, 
CKD-EPI, Creatinine based equations, Diabetes, Diabetic nephropathy.

Introduction
Diabetic nephropathy (DN) has emerged as a global problem in 

the community health with growing prevalence [1]. Making matters 
worse, Diabetes mellitus (DM) is the prime causative for end-stage 
renal disease (ESRD) and renal failure. Therefore, precise assessment of 
kidney function among DM patients is needed [2]. There are Numerous 
equations for estimation the renal function, those equations have 
been used for glomerular filtration rate (GFR) or creatinine clearance 
(CrCl) evaluation, However, there is a lack of universality across the 
multiple clinical situations encountered by the health care providers [3]. 
Using some creatinine-based equations is the most widely distributed 
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method in evaluating the kidney function. However, it can 
give inaccurate estimated results, especially in individuals 
with typical renal function [4]. Creatinine-based equations 
are regularly performed for estimation the renal function 
because of being both practical and cheap. These formulas 
are used for ESRD detecting, monitoring of the disease 
progression, and prognosis prediction [5]. Modification of 
Diet in Renal Disease (MDRD) formula, Cockcroft-Gault (CG) 
equation, and the newly published formula of Chronic Kidney 
Disease Epidemiology Collaboration (CKD-EPI) equation are 
widely used during estimation the kidney function practice 
[6].

Research Methodology
This review article comparing between creatinine-based 

formulas (MDRD, CKD-EPI, CG equations) among diabetic 
nephropathy (DN) patients. After searching on online 
databases (ScienceDirect, PubMed, And Google scholar), 34 
studies were found comparing between creatinine-based 
equations in DN patients. Three studies were excluded 
because the full text was not in the English language. In the 
review study, 31 studies were included. All the included 
studies were in English and published between 2010 and 
2018. Keywords (such as diabetes, diabetic nephropathy, 
CKD, Chronic kidney disease, renal function estimation, 
glomerular filtration rate, GFR, MDRD, CKD Epidemiology 
Collaboration, CG, CrCl, Cockcroft-gault, Cr clearance, 
modification of diet in renal disease, CKD-EPI, Creatinine-
based equations) were used with different combinations.

Comparison between MDRD and CKD-EPI 
Equations

Table 1 shows the comparison between MDRD and CKD-
EPI formulas among DN patients.

Discussion
Based on the outcomes of the compared studies among 

DN patients, CKD-EPI and MDRD equations both of them 
underestimate the renal function when compared with mGFR 
standard values [11,14,20]. These equations can enhance the 
underestimation of the renal function particularly at higher 
GFR values and chronic kidney disease (CKD) stages [20]. In 
terms of evaluating the accuracy of the CKD-EPI, CKD-EPI 
formula has been shown a better accuracy and precision 
when compared to MDRD study during the estimation of the 
renal function [17-19]. Furthermore, CKD-EPI formula gave 
more accurate assessment among healthy patient when 
compared to DN patients [8]. 

A new study has been published, check the abilities of both 
equations in predicting the progression of cardiovascular 
disease (CVD). This study found that the CKD-EPI equation 
showed better ability in stratification the CVD risk of all 
causes and mortality rate [13]. Additional study has been 
done, showing the abilities of the equations in the prediction 
of the heart failure risk. The study showed that the CKD-EPI 
equation confirmed better ability in the risk prediction of 
the heart failure disease [16].

Finally, CKD-EPI study gave higher eGFR estimates among 
young DM people when Compared with MDRD equation [9]. 

Therefore, it leads to the lower prevalence of impaired renal 
function among DN population and lower prevalence of CKD, 
that when comparing it with the MDRD [7].

Comparison between MDRD and CG Equations
Table 2 explains the differentiation between MDRD and 

CG equations among DN patients.

Discussion: 
The comparison studies confirmed that CG and MDRD 

underestimate the renal function (eGFR) in comparison with 
the golden standard, CrCl measured by using 24 hr urine 
[23]. In addition, a large study has done on 16,002 patients. 
That study confirmed that the obtained eGFR values MDRD 
are higher than those obtained from the CG equation [24]. 
Finally, the GFR estimates values which are calculated by the 
CG equation has a smaller variance and standard deviation 
when compared to the GFR estimates which are calculated 
by the MDRD equation [22].

Comparison between MDRD, CKD-EPI, and CG 
Equations

Table 3 shows the studies that compare MDRD, CG, and 
CKD-EPI equations among DN patients.

Discussion: 

Based on the studies result, among DN patients both CKD-
EPI and MDRD formulations underestimate the standard 
values (mGFR) while the CG equation overestimates it. 
CG equation overestimation increase in lower CKD stages 
especially in healthy patients [26, 26, 29, 34]. Furthermore, 
the CG equation showed the lowest levels of estimated GFR 
(eGFR) when compared with CKD-EPI and MDRD equations 
[30].

In comparing the obtained values from three equations 
without using golden standard (mGFR), MDRD and CKD-
EPI demonstrated closer eGFR values for each other when 
compared with CG in DN patients. In addition, CG number of 
CKD patients was higher than MDRD and CKD-EPI formulas 
especially in higher CKD stages [6,25,30].

Some studies investigated the performance and the 
accuracy for all the equations. Those studies found that the 
estimated GFR values using the CG equation are less accurate 
than MDRD while CKD-EPI formula has higher accuracy than 
MDRD equation [4,27,29]. Otherwise, two studies one of 
them is a large cohort study done on DN patients (n=22,294 
T2DM patients) showed that MDRD is more accurate and 
have better advantages over CG and CKD-EPI equations 
[26,31]. 

Although the CG equation did not show a good accuracy 
and precision among DN patients, it showed a better accuracy 
in obese DN patients when compared to other equations. 
Two studies improved that equation achieved slightly better 
than CKD-EPI and MDRD in estimation the renal function 
among DM obese patients [32,33].

Conclusion
The measurement of eGFR plays the main role in the 
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Author and year Patient Gold standard 
comparison Outcomes

Pugliese et al., [7].
N=15,773 type 2 diabetes 

mellites (T2DM). 
Mean age: 67 years.

Measured GFR 
(mGFR) from 24 hr 

urine.

CKD-EPI study has been given the decreased prevalence of CKD and 
impaired estimated GFR (eGFR) comparing to the MDRD Study equation. 

The number of individuals who have impaired eGFR (<60 mL/min/1.73 
m2), decreased (8.2% reduction) from 2959 patients (18.7%) to 2715 

patients (17.2%) utilizing the CKD-EPI equation instead of the MDRD 
equation (P=0.0012).

Camargo et al., [8]. N=111 patient. Gender: 51% 
female.

mGFR has measured 
by the (51) Cr-EDTA 

single-injection 
method.

Among healthy T2DM patients, The CKD-EPI study is less accurate than 
MDRD. Also, the MDRD equation did not achieve better than the CKD-EPI 
formula in T2DM patients. During data analysis, we found that the accuracy 

(P30) was lower for CKD-EPI in DM patients than in healthy volunteers 
(66 vs 90%, respectively, P < 0.001).

Drion et al., [9]. N=1097 DM patient. 
Age: from 18 to 92 years.

mGFR from 24 hr 
urine.

the CKD-EPI formula has given higher eGFR among young DM 
individuals when Compared with the MDRD formula, causing a lower 

CKD prevalence in general population.

Vučić et al., [5]. N=842 DM patients. 
Gender: 48.2% males. None

CKD-EPI formula might be a better surrogate indicator of GFR in 
normoalbuminuria and hyperfiltration individuals. There was a good 

agreement between two equations in normoalbuminuric patients and very 
good agreement in macro- and microalbuminuric patients. Kappa statistics 

values in normo- and micro- and macroalbuminuric people were 0.793, 
0.909 and 0.947, respectively.

Kumpatla et al., [10].
N=198 DM patients. 

Gender: 71% males. Age: 
55.3 ± 9.8 years

mGFR from 24 hr 
urine

Both CKD-EPI formula and MDRD formula have underestimated the renal 
function in one percent and overestimated the renal function in 26.8% of the 
total studied population (kappa κ=0.60). In addition, CKD-EPI and MDRD 

showed the smallest mean absolute bias in the study.

Veríssimo et al., [11]. N=354 healthy and DM 
patients.

mGFR using 51 Cr-
GFR* method.

CKD-EPI and MDRD equations systematically underestimated mGFR, 
and there was no agreement found between mGFR and eGFR (p < 0.001). 
Overall, the mean bias of CKD-EPI and MDRD were 5 ± 23 and 10 ± 25, 

respectively (p = 0.001).

Liu et al., [12].
N=1196 individuals. 589 

T2DM patients and 607 non-
diabetic patients

mGFR by 99 mTc-
DTPA** method.

CKP-EPI equation has been shown a better accuracy when compared with 
the MDRD. The accuracy for the MDRD equation was 55.2%, and 62.9% 

for the CKD-EPI formula (P=0.4).

McFarlane et al., [13].

N=109,055 patients.  
Gender 31.8% male. 

Age: 55.3 ± 0.05 years 
Race: 31.8% African 

American. 

none

The CKD-EPI equation showed better ability in stratification the CVD risk 
of all causes and mortality rate comparing to MDRD equation. The area 
under curve (AUC) for CVD mortality was 0.737 [0.703–0.771] using 

eGFR MDRD and they were lower than those obtained by eGFR-CKD-EPI 
(0.767 [0.736–0.798]) during prediction of CVD mortality.

MacIsaac et al., [14]. N=199 patients. 
75 % T2DM

mGFR from 24 hr 
urine.

MDRD and CKD-EPI equations fundamentally underestimate the mGFR 
values for an identical extent: bias for MDRD: -11 ± 2.1 ml/min/1.73 m2 

(p<0.001) and for CKD-EPI: -12 ± 1.4 ml/min/1.73 m2 (p<0.001). 

Cabrerizo et al., [15].
N=425 patients with 

pluripathology (PP) criteria. 
Age: 81.7 ± 7.9 years.

none

Regardless of age and gender, the new CKD-EPI formula deteriorates the 
degree of renal failure. The mean eGFR in women was 5.2 ml/min/1.73 m2 

and was lower with the CKD-EPI than with MDRD (p<0.001). Also, the 
mean eGFR in men was 6.8 ml/min/1.73 m2 and was also lower with the 

CKD-EPI (p<0.001).

Wang et al., [16].
N=12258 White and 16886 
African American T2DM 
patients age: 30–90 years

none

CKD-EPI equation confirmed better ability in the risk prediction of heart 
failure disease than MDRD when GFR values were 60 ml/min/1.73 m2 or 
lower, and even mildly decreased GFR (60–74 ml/min/1.73 m2) the values 

are correlated with an elevated risk of heart failure.

Lee et al., [17]. N=707 DM patients. 
Age: 61.9 ± 12.2 years.

mGFR from 24 hr 
urine.

The CKD-EPI study formula is preferable on the MDRD study formula 
among T2DM. Among these patients, 15.9% were reclassified to a lower 

stage of CKD and 0.9% were reclassified to a higher stage of CKD.

Douros et al., [18]. N=2070 participants. mGFR from 24 hr 
urine.

CKD-EPI demonstrated higher accuracy than MDRD. The precision for 
MDRD was 9.4 mL/min/1.73 m2, and 11.0 mL/min/1.73 m2 for CKD-EPI 
formula. The accuracy for MDRD was 46.0%, and 53.3% for CKD-EPI.

Targher et al., [19]. N=2,823 T2DM patients. none

the assessment of GFR using the CKD-EPI equation is more appropriately 
stratifies patients with T2DM. The AUC for CVD mortality was (0.767 

[0.736–0.798]) using the CKD-EPI equation were greater than those 
obtained by using MDRD equation 0.737 [0.703–0.771].

Silveiro et al., [20].
N=105 T2DM patients. Age: 

57 ± 8 years. 
Gender: 50% men

mGFR using

Among T2DM patients, The CKD-EPI and MDRD formulas underestimate 
mGFR especially at higher GFR values. Bias was 24 and 20 mL/

min/1.73m2 for MDRD and CKD-EPI, respectively (P=0.26). Accuracy 
P30 (95% CI) was 64% (56–75) for MDRD and 67% (58–74) for CKD-

EPI.

*51 Cr-GFR: Cr-EDTA single-injection. 

**99 mTc-DTPA: 99mTc-diethylene triamine penta acetic acid. 

Table 1: Comparison between MDRD and CKD-EPI formulas among DN patients.
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Author and year Patient Gold standard comparison Outcomes

Chang Ye [21]. N=294 DM. age: 57.28 
± 13.95 years.

mGFR using 99mTc-DTPA 
method.

the measurement was smaller in CG formula. Also, when we estimated the 
renal function by the CG equation in patients with CKD stage 4-5, we get 

GFR values with a higher compliance rate. In addition, the CG formula had a 
smaller deviation compared to MDRD In CKD stage 3.

Saha et al., [22]. N=75 T2DM patients 
with hypertension CrCl from 24 hr urine.

The eGFR correlation which obtained by using CG method was better than 
the MDRD method with AER (r=0.89, 0.69, respectively). eGFR by MDRD 
method has a higher variance and standard deviation when compared with 

eGFR by CG method. 

Al Osali et al., [23].
N=158 DM patients. 
Age:  61.65 ± 10.46. 
BMI: 27.93 ± 5.89.

CrCl from 24 hr urine.
CG and MDRD underestimate GFR values in comparison to mGFR. The 

CG and MDRD correlated significantly with mGFR, with a slightly stronger 
correlation with MDRD (r=0.658, 0.701 respectively; P <0.001).

Sohn et al., [24]. N=16,002. Gender: 42% 
male. None

The eGFR which are derived from MDRD formula was significantly more 
than those obtained using the CG formula, with a mean difference of 6.7 mL/
min (p < 0.001). the difference between CG formulas and MDRD equation 

was obviously larger in older adults.

Table 2: Differentiation between MDRD and CG equations among DN patients.

author and year patient Gold standard 
comparison outcomes

Zaman [25].
N=4,042 T2DM 

patients. Age: 61.4 ± 
10.7 years. 

none

The CKD-EPI equation CKD subjects number was slightly higher in Stages 
4 and 5 when compared with MDRD. However, the frequency of CKD was 

1,272 (31.4%) according to the CG equation. Patients with Stage 3 (n=1,040) 
were higher based on the C-G equation as compared to the MDRD-4 (n=727) 

and the CKD-EPI equation (n=730). 

Fontela et al., [6].
N=146 patients. 

Gender: 35.6% men. 

Age: 60.9±8.9 years.
none

CKD-EPI and MDRD studies have shown a greater similarity, and the 
difference between them was more marked (11%) when compared to the CG 

formula. 

Schwandt et al., [26].

N=22,294 patients 
with T2DM and 
2,222 individuals 

with T1DM

CrCl from 24 hr urine.
CG overestimates, while CKD-EPI, MDRD underestimate. The highest 

accuracy (75.3%) was for MDRD equation comparing to other equations. 
Also, MDRD had the Smallest mean bias (p < 0.0001).

Lee et al., [27].

N=6739 Chinese 
T2DM patients. 

Gender: 49.7% men. 

Age: 64.6 ± 12.4 
years.

none MDRD formula discriminated poorly in comparing with CKD-EPI formula (C 
statistics: MDRD 0.689 vs CKD-EPI 0.714., p < 0.0001)

Rognant, et al.,2011 [4].

N=246 DM patients. 
Gender: 59% of men. 
Race: 95.1% white. 

Age: 62.5 ± 13.0 
years.

inulin clearance as 
standard

The study confirms that the MDRD formula is more accurate than CG formula 
is less accurate. And the CG equation should not be used in evaluating the 

GFR among DM patients. R2 values for the three equations were 0.814, 0.818, 
and 0.728 for CKD-EPI, MDRD, and CG respectively. 

Fabbian et al., [28].

N=1686 T2DM 
patients Gender: 

57.1% males. 

Age: 68±10 years.

none
Estimated the renal function with CG formula exhibited a better renal function, 
and Estimated the renal function with MDRD formula exhibited a worse renal 

function in the whole population.

Maple et al., [29]. N=564 (224 DM) 
patients.

mGFR by plasma 
disappearance of 
iohexol over 4 hr 

method.

the CG formula overestimated the standard values by 9.9 ml/min. The CKD-
EPI equation achieved better than the MDRD formula in individuals with 
or without DM. Also, the CKD-EPI equation has been underestimated the 
standard values by 8.8 and 1.0 ml/min/1.73 m2 at eGFR < 90 and > 90 ml/

min/1.73 m2 levels, respectively. 

Guo et al., [30].
N=21,723 DM 

patients. 

Age: ≥ 60 years.
none The highest value for eGFR was detected for stage 1 CKD patients, and the 

lowest eGFR levels were detected using the CG formula (70.20 ± 18.18). 

Agoons et al., [31].
N=51 T2DM patients. 

Age: 57.0±8.3 years.
CrCl from 24 hr urine.

The MDRD formula looks to have the best advantage over CG and CKD-EP 
in evaluation renal function. GFR from the CrCl, MDRD, CKD-EPI, and CG 
formulas were Converged (overall P=0.298), and MDRD (r=0.58; 95% CI: 

0.36–0.74), CG (r=0.61; 95% CI: 0.39–0.75) and CKD-EPI (r=0.55; 95% CI: 
0.33–0.72) demonstrated the modest correlation in comparison with CrCl (all 

P < 0.001). 

Resl et al., [32].
N=571 males, 417 

females. Age: 61 ± 22 
years.

none

Among DM obese patients, CG formula performed a little bit better than the 
other equations. The other subgroups showed that the eGFR estimated using 

CG equation did not show a difference with eGFR calculated by MDRD or the 
CKD-EPI equations.  

Table 3: Study of comparison of MDRD, CG, and CKD-EPI equations among DN patients.
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monitoring and detection of renal disease among DN 
patients. Therefore, the estimation of true renal function in 
the general population plays a significant role. All the studies 
showed that creatinine-based equations can overestimate 
or underestimate the gold standard (mGFR) during the 
estimation of the renal function. The variation in estimates 
depends on the number of the risk factors for CKD such as age, 
sex, race, etc. MDRD and CKD-EPI formulas can enhance the 
underestimation of the renal function particularly at higher 
GFR values and chronic kidney disease (CKD) stages [20]. 
While the CG equation overestimates the mGFR especially at 
lower GFR levels, especially among healthy individuals [22].

In terms of the accuracy and precision, the accuracy of 
creatinine-based formulas is still unclear. CKD-EPI equation 
showed a better accuracy than the other equations in most 
of the studies. Otherwise, a large cohort study (N= 22,294) 
showed that the MDRD equation showed the highest 
accuracy compared to the other equations [26]. In contrast, 
the CG equation did not show a good accuracy in most of the 
studies but it exhibited a better accuracy on the obese DN 
patients [32,33].

Compliance with Ethical Standards
Conflict of Interest: Author A declares that he has no 

conflict of interest. Author B declares that he has no conflict 
of interest.

Ethical approval: This article does not contain any 
studies with human participants or animals performed by 
any of the authors.
References

1. Pan Y, Jiang S, Qiu D, Shi J, Zhou M, et al. (2016) Comparing the GFR 
estimation equations using both creatinine and cystatin c to predict 
the long-term renal outcome in type 2 diabetic nephropathy patients. J 
Diabetes Complications 30: 1478-1487. 

2. Wood AJ, Churilov L, Perera N, Thomas D, Poon A, et al. (2016) Estimating 
glomerular filtration rate: Performance of the CKD-EPI equation over 
time in patients with type 2 diabetes. J Diabetes Complications 30: 49-
54. 

3. Boima V (2016) Creatinine based equations and glomerular filtration 
rate: interpretation and clinical relevance. Ghana Med J 50: 119-121. 

4. Rognant N, Lemoine S, Laville M, Hadj-Aïssa A, Dubourg L (2011) 
Performance of the chronic kidney disease epidemiology collaboration 
equation to estimate glomerular filtration rate in diabetic patients. 
Diabetes Care 34: 1320-1322. 

5. Vučić Lovrenčic M, Radišić Biljak V, Božičević S, Prašek M, Pavković P, 
Knotek M (2012) Estimating glomerular filtration rate (GFR) in diabetes: 
The performance of MDRD and CKD-EPI equations in patients with 
various degrees of albuminuria. Clin Biochem 45: 1694-1696. 

6. Fontela PC, Winkelmann R, Nedel Ott J, Prestes Uggeri D (2014) 
Estimated glomerular filtration rate in patients with type 2 diabetes 
mellitus. Rev Assoc Med BRAs 60: 531-537. 

7. Pugliese G, Solini A, Bonora E, Orsi E, Zerbini G, et al. (2011) The Chronic 
Kidney Disease Epidemiology Collaboration (CKD-EPI) equation 
provides a better definition of cardiovascular burden associated with 
CKD than the Modification of Diet in Renal Disease (MDRD) Study 
formula in subjects with type 2 diabetes. Atherosclerosis 218: 194-199. 

8. Camargo EG, Soares AA, Detanico AB, Weinert LS, Veronese FV, et al. 
(2011) The Chronic Kidney Disease Epidemiology Collaboration (CKD-
EPI) equation is less accurate in patients with Type 2 diabetes when 
compared with healthy individuals. Diabet Med 28: 90-5. 

9. Drion I, Joosten H, Groenier KH, Lieverse AG, Kleefstra N, et al. (2011) 
equations estimating renal function in patients with diabetes. Neth J 
Med 69: 455-60. 

10. Kumpatla S, Soni A, Viswanathan V (2017) Comparison of Two Creatinine 
Based Equations for Routine Estimation of GFR in a Speciality Clinic for 
Diabetes. J Assoc Physicians India 65: 38-41. 

11. Veríssimo Veronese F, Gomes EC, Chanan J, Carraro MA, Camargo EG, 
et al. (2014) Performance of CKD-EPI equation to estimate glomerular 
filtration rate as compared to MDRD equation in South Brazilian 
individuals in each stage of renal function. Clin Chem Lab Med 52: 1747-
1754. 

12. Liu X, Gan X, Chen J, Lv L, Li M, et al. (2014) A New Modified CKD-
EPI Equation for Chinese Patients with Type 2 Diabetes. PLoS One 9: 
e109743. 

13. McFarlane SI, McCullough PA, Sowers JR, Soe K, Chen SC, et al. (2011) 
Comparison of the CKD Epidemiology Collaboration (CKD-EPI) and 
Modification of Diet in Renal Disease (MDRD) Study Equations: 
Prevalence of and Risk Factors for Diabetes Mellitus in CKD in the Kidney 
Early Evaluation Program (KEEP). Am J Kidney Dis  57: S24-S31.  

14. MacIsaac RJ, Ekinci EI, Premaratne E, Lu ZX, Seah JM, Li Y, et al (2015) 
The Chronic Kidney Disease-Epidemiology Collaboration (CKD-EPI) 
equation does not improve the underestimation of Glomerular Filtration 
Rate (GFR) in people with diabetes and preserved renal function. BMC 
Nephrology 16:198. 

15. Cabrerizo-García JL, Díez-Manglano J, García-Arilla E, Revillo-Pinilla 
P, Ramón-Puertas J, et al. (2015) Diagnostic ability of Chronic Kidney 
Disease Epidemiology Collaboration and Modification of Diet in Renal 
Disease-4 equations to estimate glomerular filtration rate in with 
multimorbidity patients. Med Clin (Barc) 144: 14-20. 

16. Wang Y, Katzmarzyk PT, Horswell R, Zhao W, Johnson J, et al. (2016) 
Comparison of the heart failure risk stratification performance of the 
CKD-EPI equation and the MDRD equation for estimated glomerular 
filtration rate in patients with Type 2 diabetes. Diabet Med 33: 609-620. 

17. Lee EY, Lee YM, Choi KH, Lee HC, Lee BW, et al. (2013) Comparison of 
two creatinine-based equations for predicting decline in renal function 
in type 2 diabetic patients with nephropathy in a Korean population. Int 
J Endocrinol 2013: 848963. 

18. Douros A, Ebert N, Jakob O, Martus P, Kreutz R, et al. (2015) Estimating 
kidney function and use of oral antidiabetic drugs in elderly. Fundam 
Clin Pharmacol 29: 321-328. 

19. Targher G, Zoppini G, Mantovani W, Chonchol M, Negri C, et al. (2012) 
Comparison of two creatinine-based estimating equations in predicting 
all-cause and cardiovascular mortality in patients with type 2 diabetes. 
Diabetes Care 35: 2347-2353. 

20. Silveiro SP, Araújo GN, Ferreira MN, Souza FDS, Yamaguchi HM, et al. 
(2011) Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) 
Equation Pronouncedly Underestimates Glomerular Filtration Rate in 
Type 2 Diabetes. Diabetes Care 34: 2353-2355. 

Drion et al., [33]. N=1,095 DM 
patients.  CrCl from 24 hr urine.

The accuracy for CG equation was the best (>70.4%) in all BMI categories. In 
addition, the CG is a better indicator of kidney function than the CKD-EPI and 
the MDRD in DM individuals. CrCl and CG showed a significant difference, 

for the CG values (p<0.001), and CrCl (p<0.01). 

Gaspari et al., [34].
 449 diabetic patients 

aged more than 40 
years 

mGFR with iohexol 
plasma clearance 

technique.

The three creatinine-based equations underestimated the renal function. the 
actual decline with a bias ranging from 2.03 to 4.16 ml/min/1.73m2 per year, 

mean percent error (MPE) ranged from 52.42 to 129.74%.

https://doi.org/10.1016/j.jdiacomp.2016.07.013
https://doi.org/10.1016/j.jdiacomp.2016.07.013
https://doi.org/10.1016/j.jdiacomp.2016.07.013
https://doi.org/10.1016/j.jdiacomp.2016.07.013
https://doi.org/10.1016/j.jdiacomp.2015.08.025
https://doi.org/10.1016/j.jdiacomp.2015.08.025
https://doi.org/10.1016/j.jdiacomp.2015.08.025
https://doi.org/10.1016/j.jdiacomp.2015.08.025
https://doi.org/10.4314/gmj.v50i3.1
https://doi.org/10.4314/gmj.v50i3.1
https://doi.org/10.2337/dc11-0203
https://doi.org/10.2337/dc11-0203
https://doi.org/10.2337/dc11-0203
https://doi.org/10.1016/j.clinbiochem.2012.07
https://doi.org/10.1016/j.clinbiochem.2012.07
https://doi.org/10.1016/j.clinbiochem.2012.07
https://doi.org/10.1590/1806-9282.60.06.010
https://doi.org/10.1590/1806-9282.60.06.010
https://doi.org/10.1016/j.atherosclerosis.2011.04.035
https://doi.org/10.1016/j.atherosclerosis.2011.04.035
https://doi.org/10.1016/j.atherosclerosis.2011.04.035
https://doi.org/10.1016/j.atherosclerosis.2011.04.035
https://doi.org/10.1016/j.atherosclerosis.2011.04.035
https://doi.org/10.1111/j.1464-5491.2010.03161.x
https://doi.org/10.1111/j.1464-5491.2010.03161.x
https://doi.org/10.1111/j.1464-5491.2010.03161.x
https://doi.org/10.1515/cclm-2014-0052
https://doi.org/10.1515/cclm-2014-0052
https://doi.org/10.1515/cclm-2014-0052
https://doi.org/10.1515/cclm-2014-0052
https://doi.org/10.1371/journal.pone.0109743
https://doi.org/10.1371/journal.pone.0109743
https://doi.org/10.1371/journal.pone.0109743
https://doi.org/10.1053/j.ajkd.2010.11.009
https://doi.org/10.1053/j.ajkd.2010.11.009
https://doi.org/10.1053/j.ajkd.2010.11.009
https://doi.org/10.1053/j.ajkd.2010.11.009
https://doi.org/10.1186/s12882-015-0196-0
https://doi.org/10.1186/s12882-015-0196-0
https://doi.org/10.1186/s12882-015-0196-0
https://doi.org/10.1186/s12882-015-0196-0
https://doi.org/10.1016/j.medcli.2013.09.016
https://doi.org/10.1016/j.medcli.2013.09.016
https://doi.org/10.1016/j.medcli.2013.09.016
https://doi.org/10.1016/j.medcli.2013.09.016
https://doi.org/10.1111/dme.12859
https://doi.org/10.1111/dme.12859
https://doi.org/10.1111/dme.12859
https://dx.doi.org/10.1155%2F2013%2F848963
https://dx.doi.org/10.1155%2F2013%2F848963
https://dx.doi.org/10.1155%2F2013%2F848963
https://dx.doi.org/10.1155%2F2013%2F848963
https://doi.org/10.1111/fcp.12118
https://doi.org/10.1111/fcp.12118
https://doi.org/10.1111/fcp.12118
https://doi.org/10.2337/dc12-0259
https://doi.org/10.2337/dc12-0259
https://doi.org/10.2337/dc12-0259
https://doi.org/10.2337/dc11-1282
https://doi.org/10.2337/dc11-1282
https://doi.org/10.2337/dc11-1282


www.innovationinfo.org

30ISSN: 2581-7388

21. Chang H, Ye S (2015) Application of Modified Glomerular Filtration Rate 
Estimation Equations in Chinese Diabetic Patients with Chronic Kidney 
Diseases. West Indian Med J 64: 209-212. 

22. Saha TK, Bhattarai AM, Batra HS, Banerjee M, Misra P, et al. (2015) 
Correlation of Microalbuminuria with Estimated GFR (eGFR) 
by Cockcroft–Gault and MDRD Formula in Type 2 Diabetics and 
Hypertensives. Indian J Clin Biochem 30: 271-274. 

23. Al-Osali ME, Al-Qassabi SS AHS (2014) Assessment of Glomerular 
Filtration Rates by Cockcroft-Gault and Modification of Diet in Renal 
Disease Equations in a Cohort of Omani Patients. Sultan Qaboos 
University Med J 14:e72-9. 

24. Sohn HS, Kwon JW, Kim HS, Kim H (2014) Implications of using Cockcroft-
Gault and Modification of Diet in Renal Disease Study equations to 
estimate renal function in ethnic Korean patients. Am J Health Syst 
Pharm 71: 1009-1018. 

25. Zaman SB (2017) Detection of Chronic Kidney Disease by Using Different 
Equations of Glomerular Filtration Rate in Patients with Type 2 Diabetes 
Mellitus: A Cross-Sectional Analysis. Cureus 9:e1352. 

26. Schwandt A, Denkinger M, Fasching P, Pfeifer M, Wagner C, et al. (2017) 
Comparison of MDRD, CKD-EPI, and Cockcroft-Gault equation in relation 
to measured glomerular filtration rate among a large cohort with 
diabetes. J Diabetes Complications 31: 1376-1383. 

27. Lee CH, Shih AZL, Woo YC, Fong CHY, Yuen MMA, et al. (2017) Which 
creatinine-based estimated glomerular filtration rate equation best 
predicts all-cause mortality in Chinese subjects with type 2 diabetes? 
Diabetes Res Clin Pract 126: 25-29. 

28. Fabbian F, Pala M, Monesi M, De Giorgi A, Mallozzi Menegatti A, et al. 
(2013) The estimation of glomerular filtration rate in type 2 diabetic 
patients may depend on the equation used. Eur Rev Med Pharmacol Sci 
17: 2791-2797. 

29. Maple-Brown LJ, Ekinci EI, Hughes JT, Chatfield M, Lawton PD, Jones 
GRD, et al. (2014) Performance of formulas for estimating glomerular 
filtration rate in Indigenous Australians with and without Type 2 
diabetes: The eGFR Study. Diabet Med 31: 829-838. 

30. Guo M, Niu JY, Ye XW, Han XJ, Zha Y, et al. (2017) Evaluation of various 
equations for estimating renal function in elderly Chinese patients with 
type 2 diabetes mellitus. Clin Interv Aging 12: 1661-1672. 

31. Agoons DD, Balti EV, Kaze FF, Azabji-Kenfack M, Ashuntantang G, et 
al (2016) Performance of three glomerular filtration rate estimation 
equations in a population of sub-Saharan Africans with Type 2 diabetes. 
Diabet Med 33: 1291-1298. 

32. Resl M, Vila G, Kraxner R, Pacher R, Luger A, et al. (2013) Estimated 
glomerular filtration rate and albuminuria: True predictors of 
cardiovascular events in obese patients with type 2 diabetes? Wien Klin 
Wochenschr 125: 629-633. 

33. Drion I, Joosten H, Santing L, Logtenberg SJJ, Groenier KH, et al. (2011) 
The Cockcroft-Gault: A Better Predictor of Renal Function in an 
Overweight and Obese Diabetic Population. Obes Facts 4: 393-399. 

34. Gaspari F, Ruggenenti P, Porrini E, Motterlini N, Cannata A, Carrara F, et al 
(2013) The GFR and GFR decline cannot be accurately estimated in type 
2 diabetics. Kidney Int 84: 164-173.

Citation: Alzaibak MAA, Kassab YW (2018) Comparison between creatinine-based equations among diabetic nephropathy patients. J Biomed Res Rev Vol: 1, 
Issu: 2 (25-30).

https://dx.doi.org/10.7727%2Fwimjopen.2014.273
https://dx.doi.org/10.7727%2Fwimjopen.2014.273
https://dx.doi.org/10.7727%2Fwimjopen.2014.273
https://doi.org/10.1007/s12291-014-0439-z
https://doi.org/10.1007/s12291-014-0439-z
https://doi.org/10.1007/s12291-014-0439-z
https://doi.org/10.2146/ajhp130492
https://doi.org/10.2146/ajhp130492
https://doi.org/10.2146/ajhp130492
https://doi.org/10.2146/ajhp130492
https://doi.org/10.7759/cureus.1352
https://doi.org/10.7759/cureus.1352
https://doi.org/10.7759/cureus.1352
https://doi.org/10.1016/j.jdiacomp.2017.06.016
https://doi.org/10.1016/j.jdiacomp.2017.06.016
https://doi.org/10.1016/j.jdiacomp.2017.06.016
https://doi.org/10.1016/j.diabres.2017.01.010
https://doi.org/10.1016/j.diabres.2017.01.010
https://doi.org/10.1016/j.diabres.2017.01.010
https://doi.org/10.1016/j.diabres.2017.01.010
https://doi.org/10.1111/dme.12426
https://doi.org/10.1111/dme.12426
https://doi.org/10.1111/dme.12426
https://doi.org/10.2147/CIA.S140289
https://doi.org/10.2147/CIA.S140289
https://doi.org/10.2147/CIA.S140289
https://doi.org/10.1111/dme.12996
https://doi.org/10.1111/dme.12996
https://doi.org/10.1111/dme.12996
https://doi.org/10.1111/dme.12996
https://doi.org/10.1111/dme.12996
https://doi.org/10.1111/dme.12996
https://doi.org/10.1111/dme.12996
https://doi.org/10.1159/000333399
https://doi.org/10.1159/000333399
https://doi.org/10.1038/ki.2013.47
https://doi.org/10.1038/ki.2013.47

	Title
	Article Information
	Abstract 
	Keywords
	Introduction
	Research Methodology 
	Comparison between MDRD and CKD-EPI Equations 
	Discussion 
	Comparison between MDRD and CG Equations 
	Discussion:  
	Comparison between MDRD, CKD-EPI, and CG Equations 
	Conclusion 
	Compliance with Ethical Standards 
	Table 1
	Table 2
	Table 3
	References 

