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ABSTRACT 
Introduction: Kidney disease is a worldwide health concern 
with an increasing mortality in the past 10 years. The Kidney 
Disease Improving Global Outcomes (KDIGO) guideline 
advocates the use of estimated glomerular filtration rate 
equation (eGFR) to estimate renal function. We evaluated the 
performance of Cockroft Gault (CG), Modified Diet of Renal 
Disease (MDRD), and Chronic Kidney Disease Epidemiology 
Collaboration (CKD-EPI) equations to measured GFR 99mTc-
DTPA taking into account body mass index (BMI) and age 
group.  
 
Materials and methods: This is a cross-sectional study of 
patients referred for 99mTc-DTPA scan at the Nuclear Medicine 
Centre of International Islamic University Malaysia. The 
record was taken from patients visiting the centre from 
January 2016 to December 2019.  
 
Results:  The mean measured GFR by 99mTc-DTPA scan was 
42.2 ± 20.38 ml/min. These were lower than that estimated by 
CG, MDRD, and CKD-EPI equations. CKD-EPI had the 
highest correlation of 0.72, least bias (mean bias of 11.08 ± 
23.08) and was more precise (r2 = 0.4) as compared to MDRD 
and CG. In patients < 65 years old, CKD-EPI had the highest 
correlation; however, MDRD had the least bias and highest 
accuracy. In terms of BMI, CKD-EPI had the least bias and 
highest accuracy for BMI >30 and with the highest 
correlation for all classes of BMI. 
 
Conclusion: CKD-EPI has the best estimation of GFR taking 
into account the effect of BMI and age. A further study can 
be done to determine the correlation of estimated GFR 
equations with different ethnicity in Malaysia.  
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INTRODUCTION 
Kidney disease is a major concern as it contributes towards 
global mortality and morbidity.1 According to The Global 
Burden disease 2015 study, there was a rise of death by 31.7% 
in 2015 as compared to 2005 which was estimated about 1.2 
millions death.2 For Malaysian population, number of 
patients on dialysis increased by two and a half folds from 

15087 to 37183 patients in 2015.3 According to the Kidney 
Disease Improving Global Outcomes (KDIGO), chronic 
kidney disease (CKD) is defined as abnormalities of kidney 
structure or function for more than 3 months with 
implication for health. A reduction of glomerular filtration 
less than 60 ml/min/1.73m2 alone is diagnostic of CKD.4 
KDIGO 2012 guideline advocated the use of glomerular 
filtration rate (GFR) estimating equation rather than serum 
creatinine alone to estimate GFR.4 GFR estimating equations 
such as Cockroft Gault (CG), Modification of Diet in Renal 
Disease (MDRD) and Chronic Kidney Disease-Epidemiology 
Collaboration (CKD–EPI) had been studied extensively and 
validated in different populations.5-8   
 
There were conflicting data with regards to estimated 
glomerular filtration for different age group and BMI. Age 
plays an important role in predicting the equation that best 
estimated the glomerular filtration rate. A study by Carter et 
al. showed no difference between MDRD and CKD-EPI 
equations in determining GFR for the elderly.9 Another study 
stated that CKD-EPI formula was more accurate in predicting 
estimated GFR for elderly.10 With regard to BMI, study done 
by Michels et al. 2010 showed that CKD-EPI was most 
accurate for obese patient compared to other equations; 
however, Poggio et al 2005 and Verhave et al 2005 stated no 
difference in terms of BMI.8,11 In comparison, a study done in 
Bangladeshi patients in both lean and obese patients showed 
that estimated glomerular filtration rate by MDRD formula 
was more accurate than CKD EPI.12 We embark on this study 
to evaluate the performance of the three most commonly 
used estimated glomerular filtration rate equations which are 
Cockroft Gault, MDRD, and CKD-EPI and the effect of 
difference BMI and age group to the equations. 
 
 
MATERIALS AND METHODS 
This was a cross-sectional study using an existing record of 
cases conducted at the Nuclear Medicine Centre of 
International Islamic University Malaysia, Kuantan. The 
data were collected retrospectively from the patients’ clinical 
records in which patients were referred for 99mTc-DTPA for 
various reasons. The records were taken from patients visiting 
the centre from January 2016 to December 2019. 
 
Patients who came were advised to be well hydrated and 
requested to void just prior to the procedure. The patient must 
be in supine position and 0.8–10 mCi of 99mTc-DTPA was 
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administered intravenously. The acquisition protocol was 
then performed immediately after the injection. The renal 
dynamic imaging measurements were acquired in 128 x 128 
frame matrix. Region of interest for each kidney will then be 
drawn manually and a semi-lunar background was placed 
around the lower outer renal margin. By computing the 
patient’s height and weight, the computer was able to 
calculate measured GFR using Gates method. The measured 
GFR was standardized to the body surface area of 1.73 m2  
 
Estimated GFR was calculated based on the CG, MDRD, and 
CKD-EPI equations. Demographics data of the patients that 
were collected include age, gender, height, weight, and 
ethnicity. The clinical data that was collected include: CKD 
aetiology, background comorbidities, vitals sign, and 
laboratory data which included the renal function test. The 
serum creatinine was measured using Jaffé method and 
traceable to isotope dilution mass spectrometry (IDMS). The 
99mTc-DTPA-measured GFR readings were also recorded. If 
there were multiple measurements of scans done, the latest 
99mTc-DTPA-measured GFR was taken. Renal function test 
must be within 3 months of when the 99mTc-DTPA scan was 
done. The study has been approved by IIUM research 
committee (IREC). Inclusion criteria include patients with age 
more than 18 years old and being not pregnant. 
 
Statistical Analysis 
For statistical analysis, SPSS® Statistics version 21 (IBM, New 
York, USA) was used. Results were presented for categorical 
data as frequency and percentage while for numerical data, 
results were presented as mean ± standard deviation (SD) if 
normally distributed or median (inter-quartile range) if the 
data was not normally distributed. For categorical data, we 
used Chi-squared test and for numerical data, we used 
Independent t-test for normally distributed data and Mann–
Whitney U test for non-normally distributed data. ANOVA 
test was done if there were more than two categorical 
variables. Performance of different estimated GFR equations 
was assessed against measured GFR. Pearson rank correlation 
and linear regression were used to assess the relationship 
between estimated GFR and measured GFR. Bland–Altman 
analysis was used to assess concordance between different 
estimated GFR equations to measure GFR.13,14  
 
 
RESULTS 
A total of 153 data of patients who underwent 99mTc-DTPA 
scan was collected. After exclusions due to incomplete data, 
the remaining eligible data was 126 patients. 
 
Demographic data of the patients 
Table I shows the demographic of the patients. Of the 126 
patients, 54% (n=68) were male and 46% (n=58) were female. 
The mean age was 55.04 ± 13.73 with the youngest of 18 
years old and the oldest of 85 years old. About 72 % of the 
patients were below 65 years old while 28% of the patients 
were above 65 years old. All of the mean estimated GFR 
equations overestimated the mean of measured GFR. CG had 
the highest GFR of 53.81 ± 36.11 and CKD-EPI had the lowest 
of 53.28 ± 32.9. 
 
 
 

Performance of CG, MDRD and CKD-EPI to measured GFR 
CKD-EPI had the highest correlation to the measured GFR, 
with a correlation coefficient of 0.72 compared to the 
correlation for MDRD of 0.69 and CG of 0.64 (all p < 0.0001). 
MDRD had the highest accuracy at 30% and 50% of 
measured GFR which was between 45.2% and 67.4%, 
respectively, compared to CG and CKD-EPI (Table II). 
However, CKD-EPI had the highest precision with r2 of 0.4 
and the least bias of 11.08. Bland–Altman analysis was also 
performed to look for concordance between estimated GFR 
and measured GFR. (Figures 1–3) CKD-EPI had the lowest 
limit of agreement which was 90 compared to MDRD with a 
limit agreement of 98 and CG with a limit agreement of 112.  
 
Comparison of estimated GFR for elderly and non elderly 
Table III shows mean and standard deviation of all estimated 
GFR and measured GFR according to the subgroup of age. 
Patients > 65 years old had statistically significantly lower 
GFR estimation compared to younger patients < 65 years old 
for all three equations. (all p < 0.0001. Table III) CKD-EPI had 
the strongest correlation to measured GFR which was 0.75 for 
patient < 65 years old. For patients > 65 years old, the 
correlation was at moderate strength and the highest was 
MDRD which is 0.564. (all p <0.0001) 
 
We also looked at bias, accuracy, and precision of each 
equation for the different age groups. In patients <65 years 
old, MDRD had the least bias of 14.35 compared to CKD-EPI 
of 14.63 and CG of 16.69. For accuracy, MDRD had the 
highest accuracy of 43.96% at 30% and of 67.03% at 50% 
accuracy. CG had the highest precision of 0.457. For patients 
>65 years old, CG had the least bias of -1.61 compared to 
CKD-EPI and MDRD. For accuracy, CG also had the highest 
accuracy at 30% of 57.14% and 71.43% at accuracy of 50% 
of measured GFR. In addition, CG had the highest precision 
of 0.1 followed by CKD-EPI and MDRD. 
 
Comparison of estimated GFR for different BMI groups 
We divided the BMI according to WHO criteria of normal 
weight <25, pre-obesity which is 25–29 and obese BMI >30. 
ANOVA test was done to look for the significance of 
estimating GFR for different classes of BMI. The mean 
measured GFR was 43.54 ± 19.76 for BMI >25, 40.14 ± 20.23 
for BMI 25–29, and 42.59 ± 22.99 for BMI >30. For BMI <25, 
all the estimated GFRs overestimated measured GFR with CG 
being the least that overestimated with a mean of 47.77 ± 
29.32. For BMI 25–29, CKD-EPI had the best estimation to 
measure GFR with mean of 49.41 ± 34.82. For obese patient 
(BMI >30), all equations overestimated measured GFR with 
the least being MDRD formula where the mean was 52.03 ± 
30.37. CKD-EPI had the highest correlation to mGFR 
compared to CG and MDRD with a correlation coefficient of 
0.82 (p < 0.0001) for all classes of BMI. For BMI <25, CG has 
the highest accuracy at 30% and 50%, least bias with the 
highest precision. For BMI 25–29, CKD-EPI had the least bias, 
highest accuracy at 30% and 50% but CG had the highest 
precision. Similarly, for BMI >30, CKD-EPI had the least bias, 
highest accuracy at 30% and 50% while CG had the highest 
precision. 
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GFR Equations Mean Bias SD Bias r2 (Precision) Accuracy within 
30% 50% 

eGFRCG 11.61 27.98 0.42 42.86 63.49 
eGFRMDRD 11.45 25.02 0.48 45.24 67.46 
eGFRCKD-EPI 11.08 23.18 0.40 42.06 64.29 
 
eGFR, estimated glomerular filtration rate; CG, Cockcroft Gault; MDRD, Modification of Diet in Renal Disease; CKD-EPI, Chronic Kidney Disease-
Epidemiology Collaboration 
 

Table II: Bias, precision, and accuracy for estimated glomerular filtration rate

Less than 65 More than 65 years old p value 
Mean ± SD Mean ±SD  

mGFR 45.11 ± 20.43 34.62 ± 18.44 <0.0001 
eGFRCG 61.80± 38.35 33.01± 16.85 <0.0001 
eGFRMDRD 59.45± 36.94 38.56 ± 19.30 <0.0001 
eGFRCKD EPI 59.73± 34.92 36.47± 18.63 <0.0001 
 
eGFR, estimated glomerular filtration rate; mGFR, measured glomerular filtration rate; CG, Cockcroft Gault; MDRD, Modification of Diet in Renal Disease; 
CKD-EPI, Chronic Kidney Disease-Epidemiology Collaboration 
 

Table III: Mean and standard deviation of subgroup of age

N (%)/mean ± SD 
Gender   

Male 68 (54%) 
Female 58 (46%) 

Age 55.04 ± 13.73 
Below 65 years old 91 (72.2%) 
Above 65 years old 35 (27.8%) 

Ethnicity   
Malay 109 (86.5%) 
Non-Malay 17 (13.5%) 

Height (M) 1.59 ± 0.10 
Weight 64.67 ± 14.66 
BMI 25.67 ± 5.42 

Less than 25 61 (48.4%)  
25–30 41 (32.5%) 
More than 30 24 (19%) 

Renal/urological diseases   
Renal calculi 91 (72.2%) 
Obstructive uropathy secondary to tumour infiltration 6 (4.8%) 
Diabetic nephropathy 12 (9.5%) 
Polycystic kidney 4 (3.2%) 
Others 13 (10.3%) 

Stages of chronic kidney disease   
≥90 17 (13.5%) 
60–90 28 (22.2 %) 
30–59 45 (35.7%) 
15–29 25 (19.8%) 
≤15 11 (8.8%) 

Measured glomerular filtration rate by Tc DTPA (mGFR) 42.2 ± 20.38 
Estimated GFR by Cockroft Gault  (eGFRCG) 53.81 ± 36.11 
Estimated GFR by MDRD (eGFRMDRD) 53.65 ± 34.24 
Estimated GFR by CKD EPI (eGFRCKD-EPI) 53.28 ± 32.9 
 
Data expressed as mean ± SD and n (%).  BMI, body mass index; mGFR, measured glomerular filtration rate; eGFR, estimated glomerular filtration; CG, 
Cockcroft Gault; MDRD, modification of diet in renal disease; CKD-EPI, Chronic Kidney Disease-Epidemiology Collaboration 

Table I: Demographic data of the patients
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DISCUSSION 
GFR is an important indicator in evaluating kidney function. 
However, it is difficult to measure GFR in a clinical setting. 
Thus, estimating GFR equations play an important role in 
determining the extent of a kidney injury. This study assessed 
the performance of the estimated GFR of CG, MDRD, and 
CKD-EPI equations as compared to mGFR of 99mTc-DTPA scan. 
99mTc-DTPA GFR was used for measuring GFR and previous 
study showed that it is a good marker for GFR and 
comparable to inulin infusion.15,16,17 
 
In general, we observed that all of the estimated GFR 
equations overestimated measured GFR. This finding was 
similar to a study by Jessani et al for the Pakistani population 
comparing MDRD and CKD-EPI against measured GFR.18 
According to Lamb et al., the degree of dissociation of 99mTc-
DTPA can be variable which will lead to imprecision and 
bias. Furthermore, 99mTc bind to protein which also 
contributes towards GFR underestimation.19 This study 
demonstrated that MDRD had the highest accuracy within 
30% and 50% of measured GFR while CKD-EPI had shown 
the highest precision with the least bias. The findings were 
similar to previous study done in Malaysia by Jalalonmuhali 
where MDRD had the highest accuracy while CG had the 
least bias and highest precision. However, CKD-EPI was not 
tested in this particular study.20 
 
We also performed Bland–Altman analysis to look at the 
agreement between estimated GFR and measured GFR. This 
study demonstrated that CKD-EPI has the lowest limit of 
agreement as compared to MDRD and CG. CKD-EPI had 
better performance in general compared to MDRD and CG as 
it was developed and validated using a large database with 
diverse clinical characteristics and it also comprises patients 
with and without kidney disease.21 
 
Influence of Age 
We divided the patients as young and elderly according to 
WHO classification where we took the limit of age considered 
as elderly as 65 years old. In this study, for patients less than 
65 years old, MDRD had the least bias with the highest 
accuracy while for elderly more than 65 years old, CG had 
the least bias, highest accuracy, and least precision. Our 

study also demonstrated that the younger patients have 
higher GFR and with higher GFR, estimated GFR may be 
inaccurate. Variations among laboratories in the calibration 
of serum creatinine assay had larger effects at higher GFR 
level thus producing a wider variation in the results.22,23 These 
inter-laboratory variations were also influenced by muscle 
mass, the influence of drug on creatinine clearance, dietary 
intake, and the differences in creatinine excretions between 
individuals.22 In our study, the distribution between elderly 
and non-elderly is incomparable as only 27.8% of the 
patients had age above 65 years old. The GFR equations in 
elderly tends to be underrepresented as all the samples were 
mostly include less of the elderly populations.24 A further 
research with regard to finding the best equations for the 
elderly is warranted. 
 
Influence of BMI 
The estimated GFR of CG, MDRD, and CKD-EPI were also 
compared according to the subgroup of BMI. This study 
showed that for both BMI 25–30 and BMI more than 30, CKD-
EPI showed the highest accuracy and the least bias. However, 
we observed that there was no significant difference between 
all the three estimated GFR equations for all subgroup of BMI. 
The reason was the number of patients in each subgroup was 
too small to make a difference. Interestingly in this study, the 
bias of CG increased significantly with increased BMI 
denoting that there is a relationship between body 
composition and performance of estimated GFR. This finding 
is similar to a few previous studies done earlier.25,26  
 
There were several limitations to this study. This study was 
done in a single centre whereby all of the patients were 
referred from Urology clinic. Thus, the population study did 
not reflect the general population in Malaysia. Furthermore, 
as this was a retrospective study, we could only use the 
available recorded data. The sample size was particularly 
small for certain subcategories such as the different classes of 
BMI and in the elderly population more than 65 years old. 
 
 
CONCLUSION 
Of the three estimated GFR equations studied, MDRD is the 
most accurate; however, CKD-EPI has a smaller bias and a 

Fig. 1: Bland-Altman analysis for estimated glomerular filtration rate and measured glomerular filtration rate
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better precision when compared with measured GFR. When 
we included the influence of BMI, age, and looking at the 
performance of each estimated GFR equations for different 
stages of CKD, CKD-EPI gives the best estimation of GFR with 
almost comparable performance of MDRD. 
 
 
FINANCIAL SUPPORT AND SPONSORSHIP 
Nil 
 
 
CONFLICTS OF INTEREST 
Nil 
 
 
REFERENCES 
1. Luyckx VA, Tonelli M and Stanifer JW. The global burden of 

kidney disease and the sustainable development goals. Bull 
World Health Organ 2018; 96(6): 414-422D 

2. Wang H, Naghavi M, Allen C, Barber RM, et al. Global, regional, 
and national life expectancy, all-cause mortality, and cause-
specific mortality for 249 causes of death, 1980–2015: a 
systematic analysis for the Global Burden of Disease Study 2015. 
The Lancet 2016; 388(10053): 1459-544. 

3. Goh BL, Ong LM and Lim YN. 22nd Report of the Malaysian 
dialysis & transplant registry 2014. National Renal Registry. 
(Cited September 2016) Available at: http://www. msn. org. 
my/nrr/mdtr2014.jsp  

4. Levin A, Stevens PE, Bilous RW, Coresh J, De Francisco AL, De 
Jong PE et al. Kidney Disease: Improving Global Outcomes 
(KDIGO) CKD Work Group. KDIGO 2012 clinical practice 
guideline for the evaluation and management of chronic kidney 
disease. Kidney Int Suppl 2013; 3(1): 1-50. 

5. Madala ND, Nkwanyana N, Dubula T and Naiker IP. Predictive 
performance of eGFR equations in South Africans of African and 
Indian ancestry compared with 99m Tc-DTPA imaging. 
International urology and nephrology 2012; 44(3): 847-55. 

6. Matsuo S, Yasuda Y, Imai E and Horio M. Current status of 
estimated glomerular filtration rate (eGFR) equations for Asians 
and an approach to create a common eGFR equation. 
Nephrology (Carlton) 2010; 15 Suppl 2: 45-48. 

7. Michels WM, Grootendorst DC, Verduijn M, Elliott EG, Dekker FW 
and Krediet RT. Performance of the Cockcroft-Gault, MDRD, and 
new CKD-EPI formulas in relation to GFR, age, and body size. 
Clin J Am Soc Nephrol 2010; 5(6): 1003-9. 

8. Poggio ED, Wang X, Greene T, Van Lente F and Hall PM. 
Performance of the modification of diet in renal disease and 
Cockcroft-Gault equations in the estimation of GFR in health and 
in chronic kidney disease. J Am Soc Nephrol 2005; 16(2): 459-66. 

9. Carter JL, Stevens PE, Irving JE and Lamb EJ. Estimating glomerular 
filtration rate: comparison of the CKD-EPI and MDRD equations 
in a large UK cohort with particular emphasis on the effect of 
age. QJM 2011; 104(10): 839-47. 

10. Kilbride HS, Stevens PE, Eaglestone G, Knight S, Carter JL, Delaney 
MP, et al. Accuracy of the MDRD (Modification of Diet in Renal 
Disease) study and CKD-EPI (CKD Epidemiology Collaboration) 
equations for estimation of GFR in the elderly. Am J Kidney Dis 
2013; 61(1): 57-66.  

11. Verhave JC, Fesler P, Ribstein J, du Cailar G and Mimran A. 
Estimation of renal function in subjects with normal serum 
creatinine levels: influence of age and body mass index. Am J 
Kidney Dis 2005; 46(2): 233-41. 

12. Saiedullah M, Begum S, Rahman MR, Khan MA, Hayat S, 
Kamaluddin SM, Shaheen MA. Evaluation of CKD-EPI and 
MDRD prediction equations for estimation of GFR in lean and 
obese Bangladeshi subjects. J Scientif Res 2013; 5(1): 207-13. 

13. Ma YC, Zuo L, Zhang CL, Wang M, Wang RF and Wang HY. 
Comparison of 99mTc-DTPA renal dynamic imaging with 
modified MDRD equation for glomerular filtration rate 
estimation in Chinese patients in different stages of chronic 
kidney disease. Nephrol Dialysis Transplant 2007; 22(2): 417-23. 

14. Madala ND, Nkwanyana N, Dubula T and Naiker IP. Predictive 
performance of eGFR equations in South Africans of African and 
Indian ancestry compared with 99m Tc-DTPA imaging. Int Urol 
Nephrol 2012; 44(3): 847-55. 

15. Barbour GL, Crumb CK, Boyd CM, Reeves RD, Rastogi SP, 
Patterson RM. Comparison of inulin, iothalamate, and 99mTc-
DTPA for measurement of glomerular filtration rate. J Nuclear 
Med 1976; 17(4): 317-20. 

16. Perrone RD, Steinman TI, Beck GJ, Skibinski CI, Royal HD, Lawlor 
M et al. Utility of Radioisotopic filtration markers in chronic 
renal insufficiency: simultaneous comparison of 125I-
Iothalamate, 169Yb-DTPA, 99mTc-DTPA, and inulin. Am J 
Kidney Dis 1990; 16(3): 224-35. 

17. Rehling M, Moller ML, Lund JO and Trap-Jensen J. Simultaneous 
measurement of Tc-99m DTPA, Cr-51 EDTA and inulin in man. 
Clin Sci 1984; 66: 613-9.  

18. Jessani S, Levey AS, Bux R, Inker LA, Islam M, Chaturvedi N, et 
al. Estimation of GFR in South Asians: a study from the general 
population in Pakistan. Am J Kidney Dis 2014; 63(1): 49-58. 

19. Lamb EJ and Stevens PE. Estimating and measuring glomerular 
filtration rate: methods of measurement and markers for 
estimation. Curr Opin Nephrol Hypertens 2014; 23(3): 258-66.  

20. Jalalonmuhali M, Lim SK, Md Shah MN and Ng KP. MDRD vs. 
CKD-EPI in comparison to 51Chromium EDTA: a cross sectional 
study of Malaysian CKD cohort. BMC Nephrol 2017; 18(1): 363.  

21. Liao Y, Liao W, Liu J, Xu G and Zeng R. Assessment of the CKD-
EPI equation to estimate glomerular filtration rate in adults from 
a Chinese CKD population. J Int Med Res 2011; 39(6): 2273-80. 

22. Schwandt A, Denkinger M, Fasching P, Pfeifer M, Wagner C, 
Weiland J et al. Comparison of MDRD, CKD-EPI, and Cockcroft-
Gault equation in relation to measured glomerular filtration rate 
among a large cohort with diabetes. J Diabetes Compl 2017; 
31(9): 1376-83. 

23. Stevens LA and Levey AS. Measured GFR as a confirmatory test 
for estimated GFR. J Am Soc Nephrol 2016; 27(7): 2216. 

24. Schaeffner ES, van der Giet M, Gaedeke J, Tölle M, Ebert N, 
Kuhlmann MK, et al. The Berlin initiative study: the 
methodology of exploring kidney function in the elderly by 
combining a longitudinal and cross-sectional approach. Eur J 
Epidemiol 2010; 25(3): 203-10. 

25. Donadio C, Consani C, Ardini M, Caprio F, Grassi G and Lucchesi 
A. Prediction of glomerular filtration rate from body cell mass 
and plasma creatinine. Curr Drug Discov Technol 2004; 1(3): 
221-8. 

26. Michels WM, Grootendorst DC, Verduijn M, Elliott EG, Dekker 
FW, et al. Performance of the Cockcroft-Gault, MDRD, and new 
CKD-EPI formulas in relation to GFR, age, and body size. Clin J 
Am Soc Nephrol 2010; 5(6): 1003-9. 

27. Briones JL, Sabater J, Galeano C, Rivera M, Merino JL, Lucas MF 
et al. The Cockcroft-Gault equation is better than MDRD 
equation to estimate the glomerular filtration rate in patients 
with advanced chronic renal failure. Nefrología (English Edition) 
2007; 27(3): 313-9. 

 
  

8-Comparison00057.qxp_3-PRIMARY.qxd  30/11/2022  10:08 AM  Page 688




