


















































































GFR

And eGFR - Estimated glomerular filtration rate 

Good resource: https://www.kidney.org/atoz/content/gfr

Inulin clearance using a constant-infusion urinary 

clearance approach has long been regarded as the gold 

standard measure of GFR.

Only filtered and not secreted and without being 

reabsorbed by the renal tubules.

http://www.experimentalphysiology.gr/UserFiles/IntColla

bor/Sullivan/Renal%20Physiol%20III.pdf

https://www.kidney.org/atoz/content/gfr
http://www.experimentalphysiology.gr/UserFiles/IntCollabor/Sullivan/Renal%20Physiol%20III.pdf


















blood urea nitrogen (BUN) test measures the amount of nitrogen 

in your blood that comes from the waste product urea.



The Cockcroft and Gault formula (1973)

CCr={((l 40–age) x weight)/(72xSCr)}x 0.85 (if female)

Abbreviations/ Units

CCr (creatinine clearance) = mL/minute

Age = years

Weight = kg

SCr (serum creatinine) = mg/dL

Why isn’t the Cockcroft-Gault formula recommended for 

clinical use?

•The Cockcroft-Gault (CG) formula has not been expressed 

using standardized creatinine values. This means it will give 

inaccurate results. It is not recommended for clinical use.



IDMS-traceable MDRD Study Equation

Conventional Units (creatinine as mg/dL; age in years):

GFR (mL/min/1.73 m2) = 175 × (Scr)
-1.154 × (Age)-0.203 × (0.742 if 

female) × (1.212 if African American)

SI Units (creatinine as µmol/L; age in years):

GFR (mL/min/1.73 m2) = 175 × (Scr/88.4)-1.154 × (Age)-0.203 ×

(0.742 if female) × (1.212 if African American)

Modification of Diet in Renal Disease (MDRD)

isotope dilution mass spectrometry (IDMS)

chromium-51–labeled ethylenediaminetetraacetic acid

https://www.niddk.nih.gov/health-information/professionals/clinical-tools-patient-

management/kidney-disease/laboratory-evaluation/glomerular-filtration-

rate/creatinine-standardization/recommendations

https://www.niddk.nih.gov/health-information/professionals/clinical-tools-patient-management/kidney-disease/laboratory-evaluation/glomerular-filtration-rate/creatinine-standardization/recommendations


https://academic.oup.com/ndt/article/24/10/3055/1815967

See the reasons not good to use BSA

https://academic.oup.com/ndt/article/24/10/3055/1815967


Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) 

CKD-EPI Equation

Note: the CKD-EPI equation can also be expressed as a series of equations applicable to 

specific creatinine and race combinations. View the CKD-EPI equation as a series of 

equations.

Conventional Units (creatinine as mg/dL; age in years):

GFR = 141 × min (Scr /κ, 1)α × max(Scr /κ, 1)-1.209 × 0.993Age × 1.018 [if female] × 1.159 [if 

black]

where:

Scr is serum creatinine in mg/dL,

κ is 0.7 for females and 0.9 for males,

α is -0.329 for females and -0.411 for males,

min indicates the minimum of Scr /κ or 1, and

max indicates the maximum of Scr /κ or 1.

SI Units (creatinine as µmol/L; age in years):

GFR = 141 × min (Scr /κ, 1)α × max(Scr /κ, 1)-1.209 × 0.993Age × 1.018 [if female] × 1.159 [if 

black]

where:

Scr is serum creatinine in µmol/L,

κ is 61.9 for females and 79.6 for males,

α is -0.329 for females and -0.411 for males,

min indicates the minimum of Scr /κ or 1,

and max indicates the maximum of Scr /κ or 1.

https://www.niddk.nih.gov/health-information/professionals/clinical-tools-patient-management/kidney-disease/laboratory-evaluation/glomerular-filtration-rate/estimating#the-ckd-epi-equation


Para-aminohippurate (PAH) clearance.

Only secreted  not filtered. Has to be injected iv.

Can examine if kidney is not secreting well.

We conclude that postischemic injury to the renal allograft 

results in profound impairment of EPAH that persists for at 

least 7 days, even after the onset of recovery. An ensuing 

reduction in urinary PAH clearance results in a gross 

underestimate of renal plasma flow, which is close to the 

normal range in the initiation, maintenance, and recovery 

stages of this injury….. 

https://journals.physiology.org/doi/full/10.1152/ajprenal.1999.

277.2.F312?rfr_dat=cr_pub++0pubmed&url_ver=Z39.88-

2003&rfr_id=ori%3Arid%3Acrossref.org

https://journals.physiology.org/doi/full/10.1152/ajprenal.1999.277.2.F312?rfr_dat=cr_pub++0pubmed&url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org








https://www.khanacademy.org/test-prep/mcat/organ-

systems/renal-regulation-of-blood-pressure/v/renin-production-

in-the-kidneys Need to watch…. 3 triggers to increase Renin. How 

is the negative feedback accomplished with renin?

https://www.khanacademy.org/test-prep/mcat/organ-systems/renal-regulation-of-blood-pressure/v/renin-production-in-the-kidneys






https://www.acs.org/content/acs/en/education/whatischemistry/land

marks/flemingpenicillin.html

…..the War Production Board (WPB) in 1943 to take responsibility 

for increased production of the drug (Penicillin). 

Similarities with the war production act to produce COVID vaccine

https://www.npr.org/sections/health-

shots/2021/03/13/976531488/defense-production-act-speeds-up-

vaccine-production

Probenecid was developed in the 1940s and used during World 

War II to prolong the life of penicillin and is now used to treat 

gout.

https://www.acs.org/content/acs/en/education/whatischemistry/landmarks/flemingpenicillin.html
https://www.npr.org/sections/health-shots/2021/03/13/976531488/defense-production-act-speeds-up-vaccine-production



































































